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SUMMARY 

The S t r i k e r  P r o p e r t y  l i e s  immedia t e ly  n o r t h  of  Cowichan Lake,  

Vancouver I s l a n d .  The p r o p e r t y ,  c o n s i s t i n g  of  458 u n i t s  i n  27 

c o n t i g u o u s  m i n e r a l  c l a i m s ,  was s t a k e d  by Utah Mines L t d .  i n  

J u n e ,  1984.  

The p r o p e r t y  o v e r l i e s  S i c k e r  Group rocks which a re  f a v o u r a b l e  

f o r  v o l c a n o g e n i c  m a s s i v e  s u l f i d e  m i n e r a l i z a t i o n  of t h e  Westmin 

or Twin "J" t y p e .  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  i s  l i m i t e d  t o  

r a re  p y r i t e  v e i n s  c a r r y i n g  Au and r a re  o c c u r r e n c e s  of t h i n  

banded p y r i t e  a s s o c i a t e d  w i t h  g r a p h i t e .  An a i r b o r n e  EM-MAG 

s u r v e y  d e l i n i a t e d  numerous c o n d u c t o r s ,  f o u r  of  which a re  h i g h  

and medium p r i o r i t y  zones .  A geochemica l  s i l t  s a m p l i n g  program 

c o n c e n t r a t e d  p rox ima l  t o  t h e s e  c o n d u c t o r s  r e t u r n e d  anomalous 

v a l u e s  i n  Cu-Pb-Zn-Ag-Au downslope from one medium p r i o r i t y  

c o n d u c t i v e  zone.  
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INTRODUCTION 

The o b j e c t i v e  of  t h e  1984 S t r i k e r  P r o p e r t y  e x p l o r a t i o n  program 

was t o  p r o v i d e  an  i n i t i a l  d a t a  b a s e  t o  e v a l u a t e  t h e  p o t e n t i a l  

f o r  p o l y m e t a l l i c  m a s s i v e  s u l f i d e s  on t h e  p r o p e r t y .  The program 

commenced w i t h  a Q u e s t o r  S u r v e y s  a i r b o r n e  INPUT EM and 

m a g n e t i c s  s u r v e y .  The e n t i r e  p r o p e r t y ,  e x c l u d i n g  Ridge  1 - 3 ,  

S t r i k e r  4 - 5  and T h r i l l e r  6 claims s t a k e d  a f t e r  f l y i n g ,  was 

b l a n k e t e d  by t h e  768 l i n e  k i l o m e t r e  s u r v e y .  Subsequen t  

g e o c h e m i c a l  s a m p l i n g  of  24 s i l t ,  33  heavy m i n e r a l  and 7 1  rock 

samples  was per formed p r o x i m a l  t o  numerous a i r b o r n e  d e r i v e d  

c o n d u c t o r s .  The g e o c h e m i c a l  w o r k  c o v e r e d  T h r i l l e r  1, 3 -6 ,  

S t r i k e r  1 -5 ,  Z i p  1, C o t t  5 ,  F o o t l o s e  1-5  and Ridge  2 claims 

w i t h  a b i a s e d  c o n c e n t r a t i n g  i n  t h e  e a s t  h a l f  of t h e  p r o p e r t y .  

The e x p l o r a t i o n  crew i n v o l v e d  w i t h  t h e  1984 program c o n s i s t e d  

o f  g e o l o g i s t s  P. Cowley, G.  Ho l l and  and F.  G a t c h a l i a n  and 

g e o c h e m i s t  D .  Brabec .  
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LOCATION AND ACCESS 

The S t r i k e r  P r o p e r t y ,  w i t h i n  t h e  Vic tor ia  Mining D i v i s i o n ,  i s  

l o c a t e d  on t h e  1 : 5 0 , 0 0 0  s ca l e  Cowichan L a k e  Map S h e e t  92C/16. 

T h e  p r o p e r t y  l i e s  between Cowichan L a k e  t o  i t s  s o u t h w e s t  and 

Chemainus r i v e r  t o  i t s  n o r t h e a s t .  The p r o p e r t y  i s  c e n t e r e d  on 

480 5 4 '  N and 124O 1 2 '  W ( s e e  F i g u r e  1). The town of L a k e  

Cowichan on t h e  eas t  end of t h e  l ake  i s  t h r e e  ( 3 )  k i l o m e t r e s  

s o u t h  of t h e  e a s t e r n  most  p a r t  of t h e  claims. 

Highway 18 h e a d i n g  west f rom Highway 1 accesses t h e  Cowichan 

V a l l e y .  Wi th in  t h e  v a l l e y ,  n o r t h  b e a r i n g  p r i n c i p a l  l o g g i n g  

r o a d s  access t h e  p r o p e r t y  v i a  Meade, Cot tonwood,  McKay and Shaw 

C r e e k s .  Numerous s e c o n d a r y  l o g g i n g  r o a d s  i n  v a r i o u s  c o n d i t i o n s  

a l l o w  f u r t h e r  p e n e t r a t i o n .  An a l t e r n a t e  r o u t e  a c c e s s i n g  t h e  

p r o p e r t y  from t h e  n o r t h  p r e c e d e s  a l o n g  t h e  Chemainus R i v e r  

MacMil lan-Blodel  main h a u l  r o a d  west f rom Highway 1. 

- 3 -  



C 

1 
P 

I 

INDEX M A P  

BRITISH 

100 75 50  25 0 50 100 15 

Miles 
- I  



PHYSIOGRAPHY 

0 

The Cowichan Lake  area l i e s  w i t h i n  t h e  e a s t e r n  mounta inous  

r e g i o n  of Vancouver I s l a n d .  P r e v a l e n t  low rounded s u m m i t s  and 

U-shaped v a l l e y s  d e m o n s t r a t e  a g l a c i a l  h i s t o r y .  E l e v a t i o n s  

r a n g e  from 170 meters a t  Cowichan L a k e  t o  1541 meters a t  Mount 

Whymper. Topography i s  s t r o n g l y  c o n t r o l l e d  by t h e  n o r t h w e s t  

t r e n d i n g  g e o l o g i c  f a b r i c  and s t ructure .  F a u l t - l i n e  s c a r p s  and 

f a u l t  c o n t r o l l e d  v a l l e y s  a r e  e v i d e n t .  

Heavy Douglas  f i r ,  hemlock and r e d  c e d a r  f o r e s t s  c o v e r  t h e  

l a n d s c a p e .  However, a p p r o x i m a t e l y  35% of t h e  p r o p e r t y  h a s  

e x p e r i e n c e d  a h i s t o r y  of l o g g i n g  w i t h  v a r i o u s  s t a g e s  of  

r e g r o w t h .  
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CLAIMS 

The S t r i k e r  P r o p e r t y  i s  composed of 458 u n i t s  i n  27 c o n t i g u o u s  

m i n e r a l  claims (see F i g u r e  2 ) .  The p r o p e r t y  s h a r e s  common 

b o u n d a r i e s  w i t h  s e v e r a l  c o m p e t i t o r s .  The S t r i k e r  p r o p e r t y  i s  

100% owned and o p e r a t e d  by Utah Mines L t d .  Table 1 d e t a i l s  

S t r i k e r  c la im s t a t u s .  
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F o o t l o o s e  1 
F o o t l o o s e  2 
F o o t l o o s e  3 
F o o t l o o s e  4 
F o o t l o o s e  5 
C o t t  1 
C o t t  2 
C o t t  3 
C o t t  4 
C o t t  5 
Z ip  1 
Z i p  2 
Z i p  3 
T h r i l l e r  1 
T h r i l l e r  2 
T h r i l l e r  3 
T h r i  1 ler  4 
T h r i l l e r  5 
T h r i l l e r  6 
S t r i k e r  1 
S t r i k e r  2 
S t r i k e r  3 
S t r i k e r  4 
S t r i k e r  5 
Ridge  1 
Ridge  2 
Ridge  3 

TABLE .l: . S,TRIKER _PROPERTY .CLAIM .DATA 

VICT0RI.A MINI-NG DISTRI.CT 

N . T . S .  9 2 C / 1 6  

RECORD DATE RECORD No 

J u l y  6 ,  1984 1321 
1322 
1320 
1319 
1318 

I 1  11 

I 1  I t  

I 1  11 

I 1  11 

1317 
1316 
1315 
1314 
1313 
1312 
1311  
1310 
1309 
1308 
1307 
1306 
1305 
1304 
1303 
1302 
1301 
1300 
1299 

Nov. 1, 1984 1385 
1386 
1387 

11 11 

I 1  I 1  

11 11 

I 1  11 

11 11 

11 I 1  

11 11 

I 1  11 

I 1  11 

EXPIRY- DATE 

J u l y  I t  6 ,  1985 i1 
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HISTORY 

Two prominent  g e o l o g i s t s ,  Clap  (1912 - 1917)  and B a n c r o f t  

(1913)  , c o n t r i b u t e d  t o  t h e  f i r s t  r e g i o n a l  g e o l o g i c a l  work on 

s o u t h e r n  Vancouver I s l a n d .  C lap  i n i t i a l l y  r e c o g n i z e d  and named 

t h e  S i c k e r ,  Vancouver and Nanaimo Groups.  F y l e s  (1949 ,  1955)  

per formed d e t a i l e d  g e o l o g i c a l  work w i t h i n  t h e  Cowichan L a k e  map 

s h e e t .  F y l e s  r e p o r t e d  a l a t e r a l l y  e x t e n s i v e  200 metre t h i c k  

c h e r t y  t u f f  marker bed w i t h  i s o l a t e d  pods of r h o d o n i t e  (MnSi03) 

w i t h i n  S i c k e r  s e d i m e n t s .  M u l l e r  (1980)  i n  h i s  S i c k e r  Group 

r e g i o n a l  i n v e s t i g a t i o n  f u r t h e r  d i v i d e d  t h e  g r o u p  i n t o  t h e  

N i t i n a t  and Myra Forma t ions  and an  i n f o r m a l  s ed imen t  - s i l l  

u n i t  which u n d e r l i e  t h e  p r e v i o u s l y  named B u t t l e  L a k e  F o r m a t i o n .  

The area h a s  been p r o s p e c t e d  f o r  p o s s i b l e  S i c k e r  Group h o s t e d  

Westmin and Twin "J" t y p e  p o l y m e t a l l i c  massive s u l f i d e  d e p o s i t s  

t h r o u g h o u t  t h e  c e n t u r y .  L o c a l i z e d  g e o l o g i c a l  r e p o r t s  a r e  

a v a i l a b l e  from v a r i o u s  molybdenum, coppe r  and g o l d  p r o s p e c t s  

b o t h  p a s t  and p r e s e n t .  
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AIRBORNE GEOPHYSICS 

From J u n e  13 t o  18,  1984,  a h e l i c o p t e r  M K V l  INPUT EM and 

M a g e t i c s  Survey  was f lown o v e r  t h e  S t r i k e r  P r o p e r t y .  

A t o t a l  of 768 measured l i n e  k i l o m e t r e s  e v e n l y  b l a n k e t e d  t h e  

e n t i r e  p r o p e r t y  w i t h  t h e  e x c l u s i o n  of R idge  1 - 3 ,  S t r i k e r  4-5 

and T h r i l l e r  6 c la ims s t a k e d  a f t e r  f l y i n g .  The s u r v e y  was 

per formed by Ques to r  S u r v e y s  L i m i t e d  of M i s s i s s a u g a ,  O n t a r i o  

u t i l i z i n g  a Bel l  205A-1, r e g i s t e r e d  under  C-GLMC. 

A ground c l e a r a n c e  of  122  metres was m a i n t a i n e d  o v e r  much o f  

t h e  s u r v e y  a rea .  The ' b i r d '  o r  r e c e i v i n g  c o i l  m a i n t a i n e d  45 

metres c l e a r e n c e .  T h e  a i r c r a f t  f l e w  t h e  f l i g h t  l i n e s  u s i n g  a 

normal  S - p a t t e r n  f l i g h t  p a t h  w i t h  an a p p r o x i m a t e  one h a l f  

k i l o m e t r e  t u r n .  The 035O az imuth  l i n e s  were f lown 

c o n s e c u t i v e l y  and i n  a l t e r n a t e  d i r e c t i o n s  f o r  t h e  s o l e  p u r p o s e  

of  i n t e r p r e t i n g  d i p p i n g  c o n d u c t o r s .  

A l i n e  s p a c i n g  of 200 metres was used  f o r  a l l  t r a v e r s e  l i n e s  

w i t h i n  t h e  s u r v e y  b l o c k .  C o n t r o l  o r  t i e  l i n e s ,  u t i l i z e d  f o r  

t h e  l e v e l l i n g  of t h e  m a g n e t i c  d a t a ,  were s e l e c t i v e l y  spaced  on 

each  b l o c k  on an i n d i v i d u a l  bas i s .  

The equipment  o p e r a t o r  o r  e l e c t r o n i c  t e c h n i c i a n  logged  t h e  

d e t a i l s  of f l i g h t  and m o n i t o r e d  t h e  equipment  on b o a r d  t h e  

a i r c r a f t .  Such d e t a i l s  as t h e  s t a r t  t i m e  f o r  e a c h  l i n e ,  f i r s t  

- 10 - 



and l a s t  f i d u c i a l  marke r ,  wea the r  problems and any o t h e r  

p e r t i n e n t  i n f o r m a t i o n  r e l a t i n g  t o  t h e  f l i g h t  were r e c o r d e d  on 

f l i g h t  l ogs .  I t  was t h e  r e s p o n s i b i l i t y  of  t h e  C r e w  Chief  t o  

m a i n t a i n  and check  t h e  ground m a g n e t i c  b a s e  s t a t i o n ,  a 

Geomet r i c s  G-826, f o r  d i u r n a l  v a r i a t i o n s  i n  t h e  ambien t  f i e l d .  

Because of  i t s  e f f e c t  on t h e  l e v e l l i n g  of t h e  m a g n e t i c s ,  

QUESTOR se t  a d i u r n a l  l i m i t  of  20 gammas o v e r  5 m i n u t e s .  

However, t h e r e  may have  been v e r y  s h o r t  t i m e  s p a n s  when t h i s  

l i m i t  was exceeded .  F u r t h e r  d e t a i l s  of equipment  used i s  found 

i n  Appendix A. 

The f l i g h t  p a t h  r e c o v e r y  was accompl i shed  by compar ing  t h e  

t o p o g r a p h i c  f e a t u r e s  on t h e  35 mm c o n t i n u o u s  s t r i p  f i l m  w i t h  

t h e  photomosaic  b a s e  map. The f i d u c i a l  o r  t i m i n g  markers on 

t h e  f i l m ,  c o r r e l a t e d  w i t h  i d e n t i f i a b l e  t o p o g r a p h i c  p o i n t s ,  were 

t h e n  t r a n s f e r r e d  o n t o  t h e  photomosaic .  The f i d u c i a l  p o i n t s  

a v e r a g e d  1080 t o  1200 metres s e p a r a t i o n .  

- 11 - 



1.n t er,pr.e t a t ion 

Conduc to r s  r e s o l v e d  w i t h i n  t h e  b l o c k  d e m o n s t r a t e  an WNW 

o r i e n t a t i o n  w i t h  c o n s i d e r a b l e  l o c a l  v a r i a t i o n s .  V a r i a t i o n s  

c o u l d  r e s u l t  f rom d i s t o r t i o n s  i n  mapping f l i g h t  p a t h  on an 

u n c o n t r o l l e d  pho tomosa ic .  A v a r i a b l e  southward  d i p  30° - 70° 

i s  e v i d e n t  i n  a number of E.M. r e s p o n s e s .  Noteworthy zones  a r e  

d e s c r i b e d  below and l o c a t e d  on P l a t e s  1, 2 ,  and 3 i n  t h e  map 

p o c k e t .  

ZONE 1 

ZONE 1 r e p r e s e n t s  a s p a t i a l l y  d i s c r e t e  c o n d u c t o r  r e s p o n d i n g  

o n l y  on f l i g h t  l i n e  20920 and t h e  a d j a c e n t  f l i g h t  l i n e  29020. 

Al though t h e  a p p a r e n t  c o n d u c t a n c e  i s  m o d e r a t e  t o  low,  t h e  

r e s p o n s e s  have  an  anomalous c h a r a c t e r  making them i m p o r t a n t  

t a r g e t s  f o r  f u r t h e r  i n v e s t i g a t i o n .  I t  i s  s u s p e c t e d  t h a t  t h e  

zone r e p r e s e n t s  a compact pod of c o n d u c t i v e  m i n e r a l i z a t i o n ,  

o f f e r i n g  l i t t l e  t h i c k n e s s  t o  t h e  i n d u c t i o n  p r o c e s s .  

Examina t ion  of t h e  p r o f i l e  m a g n e t i c  d a t a  o f f e r s  a s u g g e s t i o n  of 

a weak c o i n c i d e n t  s u s c e p t i b i l i t y  anomaly. The s i t e  can  be  

c o n s i d e r e d  a h i g h  p r i o r i t y  f o r  a d d i t i o n a l  work. 
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ZONE 2 

ZONE 2 h a s  r e v e a l e d  a s i n g l e  INPUT r e s p o n s e  of f l i g h t  l i n e  

21020 which d e m o n s t r a t e s  a h i g h  a p p a r e n t  c o n d u c t a n c e .  The 

r e s p o n s e  i s  weak and b r o a d ,  i n d i c a t i n g  a d e p t h  of 170 metres. 

However, e x t r e m e l y  low a m p l i t u d e s  p l a c e  a c o n s i d e r a b l e  e r r o r  

marg in  on t h i s  v a l u e .  The re  d o e s  n o t  a p p e a r  t o  be  a m a g n e t i c  

anomaly a s s o c i a t e d  w i t h  t h e  c o n d u c t i v i t y .  

The s i t e  i s  recommended f o r  fo l low-up  as  a h i g h  p r i o r i t y  

t a r g e t .  

ZONE 3 

ZONE 3 h a s  p r o v i d e d  a s i n g l e  INPUT r e s p o n s e  on f l i g h t  l i n e  

20251. The r e s p o n s e  i s  weak and p a r t l y  c o r r u p t e d  by n o i s e .  I t  

o f f e r s  no i n d i c a t i o n  of a c o i n c i d e n t  s u s c e p t i b i l i t y  anomaly,  

however ,  t h e  a p p a r e n t  conduc tance  i s  m o d e r a t e l y  h i g h .  I t  c a n  

o n l y  be viewed as a low p r i o r i t y  t a r g e t  based  on a v a i l a b l e  

e v i d e n c e .  

ZONE 4 

Although ZONE 4 i s  a p p a r e n t l y  p a r t  of a l o n g  c o n d u c t i v e  t r e n d ,  

a t  t h i s  l o c a t i o n  t h e  c o n d u c t a n c e  i s  p a r t i c u l a r l y  h i g h .  The 

s i t e  d e s e r v e s  f u r t h e r  i n v e s t i g a t i o n  a t  a medium p r i o r i t y  

l e v e l .  INPUT r e s p o n s e  ' A '  on f l i g h t  l i n e  20553 
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i s  a p p a r e n t l y  accompanied by a s u s c e p t i b i l i t y  anomaly of 

a p p r o x i m a t e l y  1 5  n a n o T e s l a s ,  a l t h o u g h  no c o n s i d e r a t i o n  f o r  t h e  

i r r e g u l a r  t e r r a i n  h a s  been made. The  c o n d u c t o r  unde rgoes  a 

southward  o f f s e t  t o  t h e  west of  t h i s  zone .  

ZONE 5 

ZONE 5 h a s  d e m o n s t r a t e d  an e x t r e m e l y  weak INPUT r e s p o n s e  on a 

s i n g l e  f l i g h t  l i n e .  T h e  r e s p o n s e  shows t e l l - t a l e  e v i d e n c e  of a 

r e l a t i v e l y  h i g h  c o n d u c t a n c e ,  and l i e s  p rox ima l  t o  a m a f i c  

i n t r u s i o n  as e v i d e n c e d  by t h e  m a g n e t i c  d a t a .  I t  can  o n l y  b e  

recommended a s  a low p r i o r i t y  due t o  low E.M. r e s p o n s e  

a m p l i t u d e .  

ZONE 6 

ZONE 6 i s  s i t u a t e d  n e a r  a complex c o n t a c t ,  p o s s i b l y  i n v o l v i n g  

f a u l t i n g .  The  c o n d u c t o r  i s  s h o r t ,  h a v i n g  p r o v i d e d  an  INPUT 

r e s p o n s e  on o n l y  a s i n g l e  f l i g h t  l i n e .  The  r e s p o n s e  s u g g e s t s  

t h e  p r e s e n c e  of a v e r t i c a l  p l a n a r  c o n d u c t o r .  The r e s u l t a n t  

poor c o u p l i n g  geometry  e x p l a i n s  t h e  low r e s p o n s e  a m p l i t u d e s .  

The s i t e  may be wor th  c h e c k i n g  based  on i t s  i n t e r e s t i n g  

g e o l o g i c a l  a s p e c t .  I t  can  o n l y  be  c o n s i d e r e d  a low p r i o r i t y  

based  on E.M. r e s p o n s e .  A s  p r e v i o u s l y  o u t l i n e d ,  t h e  c o u p l i n g  

geometry  i s  n o n - i d e a l  i n  t h i s  s i t u a t i o n .  T h e r e  a p p e a r s  t o  be 

no d i r e c t l y  a s s o c i a t e d  m a g n e t i c  anomaly t o  t h e  c o n d u c t o r .  
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ZONE 7 

ZONE 7 h a s  shown a p o r t i o n  of a l o n g e r  c o n d u c t o r  e x t e n d e d  from 

zone 4 and h a s  p r o v i d e d  a l o c a l  i n c r e a s e  i n  r e s p o n s e  

a m p l i t u d e .  T h i s  i s  due t o  an e f f e c t i v e  widen ing  of t h e  

c o n d u c t o r  e i t h e r  by a d e c r e a s e  i n  d i p ,  o r  a s p l i t t i n g  o r  

d i v i s i o n  of t h e  c o n d u c t o r .  Al though t h e  c o n d u c t a n c e  v a l u e s  are  

n o t  h i g h ,  t h e  s i t e  may imply an  i n t e r e s t i n g  s t r u c t u r a l  

s i t u a t i o n  c o n d u c t i v e  t o  economic m i n e r a l i z a t i o n .  On t h i s  b a s i s  

i t  can  o n l y  be  c o n s i d e r e d  a low p r i o r i t y  f o r  f u t u r e  

i n v e s t i g a t i o n .  The s i t e  h a s  shown no e v i d e n c e  of a l o c a l  o r  

d i s c r e t e  m a g n e t i c  s u s c e p t i b i l i t y  anomaly. 

ZONE 8 

ZONE 8 r e p r e s e n t s  a weak s i n g l e  l i n e  INPUT r e s p o n s e  p a r t i a l l y  

c o r r u p t e d  by n o i s e .  I t  o f f e r s  an  i n d i c a t i o n  of r e l a t i v e l y  h i g h  

c o n d u c t a n c e  on t h r e e  c h a n n e l s ,  and a p p e a r s  t o  be s i t u a t e d  n e a r  

a m a f i c  i n t r u s i v e  c o n t a c t  t o  t h e  n o r t h  and west. T h e  zone 

s h o u l d  be c o n s i d e r e d  a low p r i o r i t y  t a r g e t  based  on g e o p h y s i c a l  

e v i d e n c e .  An e x t r e m e l y  weak s u s c e p t i b i l i t y  anomaly a p p e a r s  t o  

c o i n c i d e  w i t h  t h e  t a r g e t .  T h i s  can  o n l y  be  r e s o l v e d  on t h e  

a n a l o g u e  p r o f i l e  d a t a  r e c o r d .  
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c3 

ZCNE 9 

ZONE 9 h a s  been  i d e n t i f i e d  as a c o n d u c t i v e  t r e n d  of  

i n t e r m e d i a t e  l e n g t h .  INPUT r e s p o n s e s  d e r i v e d  from t h i s  area do 

n o t  d i s p l a y  e x c e p t i o n a l  c o n d u c t a n c e ,  however ,  t h e  t r e n d  i s  

s u f f i c i e n t l y  compact t o  w a r r a n t  some i n t e r e s t  a s  a low 

p r i o r i t y .  The E.M. r e s p o n s e s  a r e  b e t t e r  d e f i n e d  towards  t h e  

ea s t  end of t h e  zone .  No d i r e c t l y  a s s o c i a t e d  m a g n e t i c  anomaly 

i s  e v i d e n t .  Magne t i c  d a t a  i n d i c a t e s  t h e  c o n d u c t o r  may r e l a t e  

t o  a c o n t a c t .  

ZONE 10 

ZONE 10  i s  r e p r e s e n t e d  by v e r y  weak E.M. r e s p o n s e s  which a p p e a r  

t o  be accompanied by smal l  s u s c e p t i b i l i t y  a n o m a l i e s  o f f e r i n g  

i n d i c a t i o n s  of  a s h a l l o w  s o u r c e .  T h e  zone c a n  o n l y  be  

m a r g i n a l l y  recommended a s  a v e r y  low p r i o r i t y  t a r g e t  owing t o  

t h e  e x t r e m e l y  poor  E.M. r e s p o n s e s .  Conductor  o r i e n t a t i o n  i s  

v e r y  d i f f i c u l t  t o  e s t a b l i s h  and c a n  t h u s  be c o n s i d e r e d  h i g h l y  

s u b j e c t  t o  f u r t h e r  m o d i f i c a t i o n .  

ZONE 11 

ZONE 11 i s  marked by a r e l a t i v e l y  s h a r p  INPUT r e s p o n s e  

i n t e r c e p t e d  o n l y  on c o n t r o l  l i n e  29020. I t  can  be  deduced t h a t  

t h e  a s s o c i a t e d  c o n d u c t o r  may l i e  s u b - p a r a l l e l  t o  t h e  f l i g h t  

g r i d .  The c o n d u c t a n c e  a p p e a r s  t o  be  low and a vague 
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p o s i t i v e  m a g n e t i c  anomaly l i e s  i n  d i r e c t  c o i n c i d e n c e  w i t h  t h e  

E.M. r e s p o n s e .  The  s i t e  can  be r e g a r d e d  a s  a low p r i o r i t y  

t a r g e t  f o r  a d d i t i o n a l  work based  on t h e  a v a i l a b l e  e v i d e n c e .  I t  

a p p e a r s  t o  be s i t u a t e d  o n ,  o r  n e a r ,  a n o r t h  t r e n d i n g  bedrock  

c o n t a c t .  Al though t h e  INPUT r e s p o n s e  i s  n o t  of o u t s t a n d i n g  

m e r i t ,  t h e  zone was s e l e c t e d  on t h e  b a s i s  of t h e  r e s p o n s e  b e i n g  

a t y p i c a l  i n  b o t h  a m p l i t u d e  and d e f i n i t i o n  of t h e  s u r r o u n d i n g  

a r e a .  T h i s  r a i s e s  some q u e s t i o n  a s  t o  i t s  o r i g i n .  
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SILT AND ROCK GEOCHEMISTRY 

The 1984 geochemica l  s ampl ing  program was c o n c e n t r a t e d  p r o x i m a l  

t o  s e v e r a l  h i g h  and medium p r i o r i t y  a i r b o r n e  d e r i v e d  c o n d u c t i v e  

z o n e s .  A t o t a l  of 24 s i l t  s a m p l e s ,  33 heavy m i n e r a l  s e p a r a t e s  

and 7 1  rock  samples  compr i se  t h e  program. 

S i l t  and heavy m i n e r a l  s amples  were c o l l e c t e d  from i n t r a - s t r e a m  

b a r s  t o  a v o i d  bank sampl ing .  The heavy m i n e r a l  s a m p l e s ,  t a k e n  

w i t h  a -20 mesh s i e v e - p a n  a p p a r a t u s ,  were n o t  pan c o n c e n t r a t e d  

a t  t h e  sample  s i t e .  

Sample p r e p a r a t i o n  f o l l o w e d  g e n e r a l l y  a c c e p t e d  p r o c e d u r e s .  

Heavy m i n e r a l s  h a v i n g  s p e c i f i c  g r a v i t y  of  2 .96  were s e p a r a t e d  

from stream s e d i m e n t  pan c o n c e n t r a t e s  and r i n g  p u l v e r i z e d  t o  

-100 mesh. S i l t  s amples  were d r i e d  a t  600 and s i e v e d  t o  -80 

mesh. Rocks samples  were p u l v e r i z e d  t o  -100 mesh. Samples  

were d i g e s t e d  by N i t r i c - a q u a  r e g i a  and a n a l y z e d  by Atomic 

A b s o r p t i o n  f o r  C u ,  Pb ,  Zn, Ag, A u ,  A s ,  Hg, +/ -  Mn and Sb (Au, 

A s  and Hg r e q u i r i n g  a d d i t i o n a l  a c i d  d i g e s t i o n ) .  The a n a l y t i c a l  

d a t a  i s  found i n  Appendix D .  
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I n t e r p r . e t a t , i . o n  

The l i m i t e d  s i l t  p o p u l a t i o n  was s u b j e c t e d  t o  e l e m e n t a r y  

s t a t i s t i c a l  a n a l y s e s  and p l o t t e d  f o r  normal  and l o g  no rma l  

d i s t r i b u t i o n  ( s e e  Appendix E ) .  R e l a t i v e  anomalous v a l u e s  were 

found i n  a l l  e l e m e n t s  e x c l u d i n g  Ag. Sample 84SGL81 y i e l d e d  

anomalous Cu (115 ppm) - Pb (24 ppm) - Zn (265 ppm) - A s  (140 

ppm). Sample 84SGL 78 y i e l d e d  a 70 ppb Au anomaly and 84SGL74 

and 83  r e t u r n e d  anomalous v a l u e s  i n  Hg (130 and 110 p p b ) .  

A b s o l u t e  geochemica l  va lues ,  however ,  a r e  weak.  

The l i m i t e d  heavy m i n e r a l  p o p u l a t i o n  was a l s o  s u b j e c t e d  t o  

e l e m e n t a r y  s t a t i s t i c a l  a n a l y s e s  and p l o t t e d  f o r  normal  and log 

normal  d i s t r i b u t i o n  ( s e e  Appendix E ) .  R e l a t i v e  a n o m a l i e s  a re  

a p p a r e n t  f o r  a l l  e l e m e n t s  a n a l y z e d  e x c l u d i n g  Mn and Sb. Sample 

84SGH110 ( s i t e  e q u i v a l e n t  t o  84SGL81) y i e l d e d  anomalous v a l u e s  

i n  Cu (254  ppm) - Zn (780 ppm) - A s  (800 ppm) and sample  

84SGH129 r e t u r n e d  anomalous Pb (770 ppm) - Ag (2  4 ppm). An 

a p p a r e n t  c o i n c i d e n t a l  h i g h  i n  Zn - A s  + / -  Sb - Hg ex i s t s  i n  

f i v e  b o r d e r l i n e  background/anomalous  samples .  A b s o l u t e  v a l u e s  

of  t h e s e  a n o m a l i e s  a r e  weak f o r  heavy m i n e r a l  s e p a r a t e s  w i t h  

t h e  e x c e p t i o n  of 84SDH112 w i t h  5200 ppb Au. 

Al though t h e  heavy m i n e r a l  p o p u l a t i o n  i s  l i m i t e d ,  c e r t a i n  
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o b s e r v a t i o n s  may be drawn from t h e  sample  m a g n e t i c  and 

non-magnet ic  y i e l d s .  Samples  w i t h i n  Myra t e r r a i n  p roduced  

c o n s i s t a n t l y  low m a g n e t i c  y i e l d s  a v e r a g i n g  0.3%. Samples  

w i t h i n  N i t i n a t  t e r r a i n ,  however ,  were i r r a d i c  b u t  a v e r a g e d  

m a g n e t i c  y i e l d s  0.9%. Non-magnetic y i e l d s  from samples  i n  Myra 

t e r r a i n  a v e r a g e d  6.6%, whereas  N i t i n a t  s amples  a v e r a g e d  17 .4%.  

A s c a t t e r  d i ag ram d i s p l a y i n g  t h e  r e l a t i o n s h i p  of t h e  sample  

m a g n e t i c  and non-magnet ic  y i e l d  i s  i n c l u d e d  i n  Appendix E .  I t  

i s  e v i d e n t  from t h i s  l i m i t e d  p o p u l a t i o n  t h a t  t h e  r h y o d a c i t i c  

Myra rock i s  g ross ly  homogenous and t h e  m a f i c  t o  i n t e r m e d i a t e  

N i t i n a t  rock h a s  a r a n g e  of c o m p o s i t i o n s .  

Four  n o t e w o r t h y  rock samples  were t a k e n  from t h i n  p y r i t e  v e i n s  

on t h e  p r o p e r t y .  Sample 84SGT47, l o c a t e d  o v e r  a low p r i o r i t y  

c o n d u c t o r ,  r e t u r n e d  0 .001  Oz Au. Samples  84SGT103, 106 and 107 

y i e l d e d  Au v a l u e s  of 0 . 0 1 ,  0.006 and 0.005 02. T h e  l a t t e r  

g r o u p i n g  of s amples  i s  p r o x i m a l  t o  t h e  medium p r i o r i t y  

c o n d u c t o r  w i t h  a s s o c i a t e d  anomalous s i l t  and heavy m i n e r a l  

v a l u e s .  

S i x  heavy m i n e r a l  sample  s i t e s  were re sampled  f o r  heavy 

m i n e r a l s .  F i v e  o u t  of s i x  c a s e s  r e p r o d u c e d  e q u i v a l e n t  r e s u l t s ,  

s u r p r i s i n g  f o r  t h e  d e g r e e  of human e r r o r  i n  f i e l d  sampl ing .  
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CONCLUSIONS 

cj 

1) The S i c k e r  G r o u p ' s  Myra Forma t ion  i s  f a v o u r a b l e  

v o l c a n o g e n i c  p o l y m e t a l l i c  m a s s i v e  s u l f i d e  t e r r a i n .  The u n i t  

h o s t s  t h e  m a s s i v e  s u l f i d e  d e p o s i t s  a t  Wes tmin ' s  B u t t l e  Lake 

mine and t h e  p a s t  p r o d u c e r  Twin "J". The S t r i k e r  P r o p e r t y  i s  

u n d e r l a i n  by s i g n i f i c a n t  t r a c t s  of Myra Forma t ion .  

2 )  P r o s p e c t i n g ,  l i m i t e d  t o  r o a d  c u t s  on t h e  p r o p e r t y ,  

e n c o u n t e r e d  ra re  t h i n  banded p y r i t e  a s s o c i a t e d  w i t h  g r a p h i t e .  

The Twin "J" d e p o s i t  i s  a s s o c i a t e d  w i t h  g r a p h i t e .  

3)  Numerous a i r b o r n e  d e r i v e d  c o n d u c t i v e  zones  have  been  

l o c a t e d  p r e d o m i n a n t l y  i n  Myra s e d i m e n t s  on t h e  p r o p e r t y .  Two 

h i g h ,  two medium and f i v e  low p r i o r i t y  g e o p h y s i c a l l y  r a n k e d  

zones  have  been  i n t e r p r e t e d .  

4 )  A l i m i t e d  g e o c h e m i c a l  s a m p l i n g  program was c o n c e n t r a t e d  

p r o x i m a l  t o  t h e  s i g n i f i c a n t  a i r b o r n e  d e r i v e d  c o n d u c t i v e  zones .  

The s a m p l i n g  r e t u r n e d  anomalous s i l t  and heavy m i n e r a l  v a l u e s  

i n  Cu-Pb-Zn-Ag-Au a s s o c i a t e d  w i t h  a medium p r i o r i t y  

g e o p h y s i c a l l y  r anked  c o n d u c t i v e  zone .  I n  a d d i t i o n ,  a 1 c m  wide 

p y r i t e  v e i n  c a r r y i n g  0 .001  oz  Au i s  p r o x i m a l  t o  a low p r i o r i t y  

g e o p h y s i c a l l y  r a n k e d  c o n d u c t o r .  
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RECOMMENDATIONS 

0 

1) The e n t i r e  p r o p e r t y  s h o u l d  be  mapped i n  d e t a i l .  Rock 

i d e n t i f i c a t i o n  and t e x t u r e s  i n  S i c k e r  rocks c a n  be d i f f i c u l t  

due  t o  t h e  r e g i o n a l  g r e e n s t o n e  a l t e r a t i o n .  P a r t i c u l a r  

a t t e n t i o n  s h o u l d  be p l a c e d  on a l t e r a t i o n ,  l i t h o l o g y  and s u l f i d e  

d i s t r i b u t i o n  f o r  l a t e r a l  and v e r t i c a l  v a r i a b i l i t y .  

2) A c t i v i t i e s  s h o u l d  be  p r e d o m i n a n t l y  i n  t h e  e a s t e r n  h a l f  o f  

t h e  p r o p e r t y  due  t o  t h e  d i s t r i b u t i o n  of g e o p h y s i c a l  c o n d u c t o r s  

and a s s o c i a t e d  g e o c h e m i c a l  a n o m a l i e s  i n  t h e  Myra Forma t ion .  

A l though  t h e  Myra Forma t ion  i s  t a r g e t t e d ,  t h e  lower N i t i n a t  

u n i t  w i l l  a l s o  be i n v e s t i g a t e d .  

3) P r e l i m i n a r y  ground g e o p h y s i c a l  and g e o c h e m i c a l  g r i d w o r k  i s  

recommended o v e r  p r o m i s i n g  areas .  The p r i o r i t i e s  of  t h e  g r i d  

areas s h o u l d  be  d e t e r m i n e d  by e v a l u a t i n g  t h e  p r i o r i t i z e d  

g e o p h y s i c a l  r e s p o n s e s  w i t h  geo log ica l  and g e o c h e m i c a l  s u p p o r t .  

G r i d  areas  s h o u l d  n o t  be  r e s t r i c t e d  t o  g e o p h y s i c a l  c o n d u c t o r s  

a s  m a s s i v e  s u l f i d e s  may n o t  r e s p o n d  t o  E.M. 

A p r e l i m i n a r y  program of 50 l i n e  k i lomet res  of g r i d w o r k  would 

t e n t a t i v e l y  c o v e r  4 t o  5 of t h e  h i g h e r  p r i o r i t y  areas .  
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A geophysical program of VLF-MAG, Max-Min + / -  pulse E.M. 

isprecommended. Geochemical soil sampling should be collected 

over the grids. 

4 )  Silt and soil samples should be taken during property 

mapping distally from grid areas to identify promising 

non-conductive zones. 
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APPENDIX A 

BARRINGER/OUESTOR MARK V I  INPUT m~ e 1 i c o p  t e r s y s t e m  

The INduced P u l s e  T r a n s i e n t  (INPUT) method is  a s y s t e m  

whereby measurements  a r e  made, i n  t h e  t i m e  domain,  of a s e c o n d a r y  

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  p r i m a r y  f i e l d  i s  be tween pulses .  

C u r r e n t s  a r e  induced  i n t o  t h e  ground by means of a p u l s e d  p r i m a r y  

e l e c t r o m a g n e t i c  f i e l d  which is  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  

a round  t h e  h e l i c o p t e r .  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 u r e  A - 1 )  and  a t r a n s m i t t e r  l o o p  of 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  output  power needed f o r  d e e p  

p e n e t r a t i o n ,  a r e  a c h i e v e d .  

Induced  c u r r e n t  i n  a c o n d u c t o r  p r o d u c e s  a s e c o n d a r y  

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  m e a s u r e d . a r t e r  t h e  

t e r m i n a t i o n  of each p r i m a r y  p u l s e .  D e t e c t i o n  of t h e  s e c o n d a r y  

f i e l d  i s  accompl i shed  by means of  a r e c e i v i n g  c o i l ,  wound on  a n  

a i r  c o r e  fo rm,  mounted i n  a PCV p l a s t i c  s h e l l  c a l l e d  a " b i r d "  a n d  

towed b e h i n d  and  below t h e  h e l i c o p t e r  on 76  metres ( 2 5 0  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  is  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  h e l i c o p t e r .  

The a x i s  of t h e  r e c e i v i n g  c o i l  may be v e r t i c a l  or 

h o r i z o n t a l  r e l a t i v e  t o  t h e  f l i g h t  d i r e c t i o n .  I n  r o l l i n g  o r  h i l l y  

t e r r a i n  t h e  s t a n d a r d  o r  h o r i z o n t a l  c o i l  a x i s  i s  p r e f e r r e d ,  

a l t h o u g h  i n  s t e e p  t e r r a i n ,  t h e  v e r t i c a l  a x i s  c o i l  o p t i m i z e s  

c o u p l i n g  w i t h  h o r i z o n t a l .  o r  d i p p i n g  s t r a t i g r a p h y .  The s e c o n d a r y  

f i e l d  i s  i n  t h e  form of a d e c a y i n g  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 i m a r y  t r a n s m i t t e d  p u l s e .  The 

a m p l i t u d e  of t h e  t r a n s i e n t  is  p r o p o r t i o n a l  t o  t h e  amount of 
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measured in time, at the termination of the primary transmitted 

pulse. The amplitude of the transient is proportional to the 

amount of current induced into the conductor, the conductor 

dimensions, conductivity and the depth beneath the aircraft. 

The rate of decay of the transient is inversely proportional 

to conductance. 

intervals and recording the amplitude of each sample, an estimate 

of the relative conductance can be obtained. Transients due to 

stror?cj conductors such as sulphides and graphite, usually exhibit 

long decay curves and are therefore commonly recorded on all six 

channels. ,Sheet-like surface conductive materials, on the other 

hand, have short decay curves and will normally only show a 

response in the first two or three channels. 

By sampling the decay curve at six different time 

For homogeneous conditions, the transient decay will be 

exponential and the time constant of decay is equal to the time 

difference at two successive sampling points divided by the log 

ratio of the amplitudes at this point. 

. 

I .  
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Xulse Repetition Rate 

Pulse 

Pulse Width 

O f f  Time 

Output Voltage 

Output Current Peak 

Output Current Average 

Coil Area 

Coil Turns 

Electromagnetic Field Strength (peak) 

180 per see 

Half sine 

2.0 millisec 

3.56 millisec 

67 volts 

200 amperes 

46 amperes 

2 177 (1,904 f t ,  1 

4 
amp-turn-meter 2 

247,800 

INPUT SIGNAL 

l R l " I Y l l T E 0  P(II".I* ' ,EL0 

F i g u r e  A 1  
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1 Ij 
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. .  
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Sample Gate Windows (centre positions)' Widths 

Cfl 1 340 sec 
CH 2 540 
CH 3 840 
CH 4 1240 
CH 5 1740 
CH 6 2340 

200 sec 
200 
400 
400 
6 0 0  
600  

Sample Interval 0.5 sec 

Integration Time Constant 1.3 sec 

Bird Position behind Aircraft (at 40 kt) 19 metres 

Bird Position below Aircraft (at 40 kt) 73 metres 

Receiver features: Power Monitor 50 or 60 Hz 

5 0  or 60 Hz and Harmonic Filter 

VLF Rejection 

Spheric Rejection (tweak) Filter 
SAMPLING OF INPUT SIGNAL 

Figure A2 
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DATA ACOrJISI TION S YSTErg 

Sonotek SDS 1200 

9 track 800 BPI ASCII 

Includes time base Intervalometer, Fiducial System 

CAMERA 

Geocam 75 SF 

3 5  mm continuous strip or frame 

TAPE DRIVE 

Digidata Model 1139 

OSCIJ~TI OSCOP 

Tektronix Model 3 0 5  

ANALOG RECORDER 

Honeywell Visicorder WS 4010 

Kodak Light Sensitive Pape (15cm) 

Recording 14 Channels: 50-60 Hz Monitcr, 6 INPUT Channels, 

fine and coarse Magnetics, Altimeter, vertical and horizontal 

timing lines and fiducial markers. 

ALT 3: M ET E R 

S p e r r y  Radar Altimeter 
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SONOT EK P.M.H. 5010 PROTON MAGNETOMETEQ 

The airborne magnetometer is a proton free precession 

sensor, which operates on the principle of nuclear magnetic 

resonance to produce a measurement of the total magnetic 

intensitity. It has a sensitivity of 1 gamma and an operating 

range of 20,000 gammas to 100,000 gammas. 

solenoid type, oriented to optimize results in a low ambient 

magnetic field. 

The sensor is a 

The sensor housing is mounted on the tip of the 

0 

nose boom supporting the INPUT transmitter cable loop. A 3-term 

compensating coil and perma-alloy strips are adjusted to 

counteract the effects of permanent and induced magnetic fields in 

the aircraft. 

Because of the high intensity electromagnetic field 

produced by the INPUT transmitter, the magnetometer and INPUT 

results are sampled on a time-share basis. The magnetometer head 

is energized while the transmitter is on, but a measurement is 

only obtained during a short period when the transmitter is o f f .  

Using this technique, the sensor head is energized for 0.80 

seconds and subsequently the precession frequency is recorded and 

converted to gammas during the following 0.20 seconds when no 

current pulses are induced into the transmitter coil. 
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HONEYWELL ANALOGUE CHART RECORDER 

L 
SONOTEK DATA SYSTEM 

9 TRACK TAPE RECORDER 

L-----A 
RADAR ALTIMETER 
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I 

35mm TRACKINQ CAMERA 

INPUT~EOUIPMENT INSTALLATION 

INTERFACE, OSCILLOSCOPE h T.C.U. 

' 

TRANSMITTER 

HK VI  INPU?RECEIVER 

TOWED 'BIRD' ASSEMBLY 

QUESTOWBARRINGER MARK VI "INPUT"%YSTEM EQUIPMENT 
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The Survey k l e L k Q ~ & ! ~  

I 

Figure B1 

Manufacturer 

Type 

Canadian Registration 

Date of INPUT Installation 

Bell Helicopter Company 

205A-1 

C-GLMC - present installation 
May 1982 

Modifications: 

1) Cradle and wing booms for transmitter c o i l  mounting 

2) Camera and altimeter mounting 

3) Modified gasoline driven generator system 

Any BELL 205-212 airframe can support the QUESTOR Helicopter 

INPUT system. The 205 is powered by one low maintenance turbine 

engine. The configuration of the helicopter provides f o r  easy 

installation of equipment, which can be dissasembled and crated to 

the survey base. Reassembly takes less than two days. These 

factors have proven the helicopter to be a reliable a n d  erticient 

geophysical survey system in areas not suitable for fixed-wing 

operation. 
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a) Geoinetry 

I 
- 

The INPUT system, a time domain airborne electromagnetic 

, system, has the transmitter loop located around the helicopter 

airframe while the receiver, referred t o  as the 'bird', 

typically is towed 19 metres behind and 73 metres below the 

helicopter at a survey airspeed of 40 knots. 

position of the bird is dependent on the airspeed of the survey 

helicopter, as can be seen in Figure C1. 

The actual spatial 
I 

/c: Figure C1 

80rn J Air S p e e d  (knots) 
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b) The Lag Factor 

I 
I The b i r d ' s  s p a t i a l  p o s i t i o n  along w i t h  t he  time cons tan t  of 
0 I 

I 

t he  system in t roduces  a l a g  f a c t o r  (Figure C 2 )  or s h i f t  of t h e  

response p a s t  t h e  a c t u a l  conductor a x i s  i n  t he  d i r e c t i o n  of the  

f l i g h t  l i n e .  T h i s  i s  due t o  f i d u c i a l  markers being generated 

and imprinted on t h e  f i l m  i n  r e a l  time and then merged w i t h  

E.M. da ta  which has been delayed due t o  t h e  two aforementioned 

parameters.  T h i s  l a g  f a c t o r  n e c e s s i t a t e s  t h a t  t h e  rece iver  

response be normalized back t o  t h e  h e l i c o p t e r ' s  p o s i t i o n  f o r  

t he  map compilation process .  The l a g  f a c t o r  can be ca l cu la t ed  

by consider ing i t  i n  terms of t ime, p lus  t h e  elapsed d i s t ance  

! 

i ! O  
I 

of t he  proposed s h i f t  and i s  given by:us t h e  elapsed d i s t ance  

of t h e  proposed s h i f t  and i s  given by: 

Lag (seconds) = time cons tan t  + ' b i r d  l a a  (me t r e s )  
ground speed (metres/sec) 

Figure C 2  

Magnetometer 
Fine Scale 
100 Gammas 

Magnetometer 
Coarse Scale 
1000 Gammas 

150 m 

120 m 

9 0 m  

Radar 

Altimeter 

E.M.  Amplitude 
150 p.p.m. 

INPU?E.M 
Channels 

Power Line Monitor 
Time 
Fiducials 

. 



i 
i. 

c-3 

The t ime c o n s t a n t  i n t r o d u c e s  a 1 . 3  second  l a g  w h i l e ,  a t  a n  

a i r c r a f t  v e l o c i t y  of  4 0  k t . ,  t h e  ' b i r d '  l a g  is  1 second .  The 

t o t a l  l a g  f a c t o r  which  i s  t o  b e  a p p l i e d  t o  t h e  INPUT E.M. d a t a  a t  

40  k t s .  i s  2.3 s e c o n d s .  I t  m u s t  be  n o t e d  t h a t  these  two 

p a r a m e t e r s  v a r y  w i t h i n  a smal l  r a n g e  dependen t  on t h e  h e l i c o p t e r  

v e l o c i t y ,  t hough  t h e y  a r e  a p p l i e d  a s  c o n s t a n t s  f o r  c o n s i s t e n c y .  As 

s u c h ,  t h e  removal  of  t h i s  l a g  f a c t o r  w i l l  n o t  n e c e s s a r i l y  p o s i t i o n  

t h e  a n o m a l i e s  i n  a s t r a i g h t  l i n e  o v e r  t h e  r e a l  c o n d u c t o r  a x i s .  

The o f f s e t  of  a c o n d u c t o r  r e s p o n s e  peak is  a f u n c t i o n  o t  t h e  

s y s t e m  and  c o n d u c t o r  geomet ry  a s  well  as  c o n d u c t i v i t y .  

The m a g n e t i c  d a t a  h a s  a 1 . 0  s econd  l a g  f a c t o r  i n t r o d u c e d  

r e l a t i v e  t o  t h e  r e a l  time f i d u c i a l  p o s i t i o n s .  T h i s  f a c t o r  i s  

s o f t w a r e  c o n t r o l l e d  w i t h  t h e  m a g n e t i c  v a l u e  r e c o r d e d  r e l a t i v e  t o  

t h e  l e a d i n g  edge  ( l e f t  e n d )  of e a c h  s t e p  ' b a r ' ,  f o r  b o t h  t h e  f i n e  

and  c o a r s e  s c a l e s .  For example ,  a m a g n e t i c  v a l u e  p o s i t i o n e d  a t  

f i d u c i a l  1 0 . 0 0  on t h e  r e c o r d s  would be  s h i f t e d  t o  f i d u c i a l  9 .95  

a l o n g  t h e  f l i g h t  p a t h .  

A l a g  f a c t o r  o f  2 s e c o n d s  ( 0 . 1  f i d u c i a l )  is  i n t r o d u c e d  t o  

c o r r e c t  50-60 Hz m o n i t o r  f o r  t h e  e f f e c t s  of b i r d  p o s i t i o n  a n d  

s i g n a l  p r o c e s s i n g .  I n  cases where  a 50-60 Hz s i g n a l  i s  i n d u c e d  i n  

a l o n g  f o r m a t i o n a l  c o n d u c t o r ,  a 50-60 Hz s e c o n d a r y  e l e c t r o m a g n e t i c  

t r a n s i e n t  may b e  d e t e c t e d  as  much a s  5 km. from t h e  d i r e c t  s o u r c e  

o v e r  t h e  c o n d u c t i v e  h o r i z o n .  

T h e  a l t i m e t e r  d a t a  h a s  no  l a g  i n t r o d u c e d  a s  i t  i s  r e c o r d e d  

i n  r e a l  time r e l a t i v e  t o  t h e  f i d u c i a l  mark ings .  
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c) Calibration 

The major advance made during the transition from the INPUT 

MK V to the INPUT Mi( VI has been the ability to calibrate the 

equipment accurately and consistently. 

established test sites are carried out on an average of once 

every 6 months to check the consistency of the INPUT 

installations available from QUESTOR. 

Field tests at 

To calibrate the equipment for a survey operation the 

following tests are used: 

"ZERO" the digital and record background E.M. levels; 

magnetometer scale calibrations; 

altimeter calibration; 

calibration of INPUT receiver gain; 

aircraft compensation; 

record background E.M. levels at 600 m.; 

survey flight; 

record background E.M. levels at 600 m. 

record full scale INPUT receiver gain; 

record compensation drift; 

terminate or repeat from step 4. 

This sequence of tests may be repeated in midflight given 

that the duration of the flight is sufficiently long. 

Typically, this process is conducted every 2 hours of actual 

flying time and at the termination of every flight. 

The background levels are recorded and then used to 

determine the drift that may occur in the E.M. channels during - 
the progres s ion  of a survey flight. If drift has occurred, the 
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E.M. channels are brought back to a levelled position by use of 

the ,linear interpolation technique during the data processing. 

- The primary electromagnetic field generated by the INPUT 

system induces eddy currents in the frame of the helicopter. 

This spurious secondary field is a significant source of'noise 

which needs to be taken account of before every survey flight 

is initiated. 

Compensation is the technique by which the effects of this 

spurious secondary field are eliminated. A reference signal, 

which is equal in amplitude and waveform but opposite in 

polarity, is obtained from the primary field voltage in the 

receiver coil and applied to each channel of the receiver. The 

compensation signal is not a constant value due to coupling 

differences induced by 'bird' motion relative to the aircraft. 

The signal applied is proportional to the inverse cube of the 

distance between the 'bird' and aircraft. Figure C3 displays 

the effect of compensation. 

Typically, channel 5 is selected f o r  compensation because 

it is not affectsd by geological noise due to its sampling 

location in the transient and then coupling changes a re  induced 

by precipitating 'bird' motion. Phase considerations of 

channel 5, relative to the remaining channels, dictates whether 

sufficient compensation has been applied. If the remaining 

channels are in-phase to channel 5 during this procedure, an 

over-compensated situation is indicated, whereas, out-of-phase 

would  be indicative of an under-compensation case. Normally - 
t h i c  e d j u s t m e n t  is carried o u t  at an altitude of 600 metres iR 
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order t o  e l imina te  the  inf luence  of ex te rna l  geologica l  and 

c u l t u r a l  conductors.  

Uncompensated 

11°C 

Figure C3 

line 

The magnetometer, a l t i m e t e r  and INPUT rece iver  gain a r e  

a l s o  c a l i b r a t e d  a t  t h e  i n i t i a t i o n  of every survey f l i g h t .  W i t h  

t h e  magnetcmeter, t h e r e  a r e  two s c a l e s ,  a coarse and a f i n e  

sca l e .  The  f i n e  s a l e  i n d i c a t e s  a 1 0  gamma change f o r  a 1 cm. 

change i n  amplitude (Figure  (22) .  The coarse s c a l e  moves 2 mm. 

(o r  1 d i v i s i o n )  f o r  a 1 0 0  gamma change w i t h  full s c a l e , 2  cm., 

i nd ica t ing  a 1 0 0 0  gamma s h i f t .  

The a l t i m e t e r  (Figure C4), is  c a l i b r a t e d  t o  i n d i c a t e  4 0 0  

f e e t  a l t i t u d e  a t  t h e  seventh major d i v i s i o n  ( 7  cm.),  read from 

t h e  bottom of t h e  analog record.  T h i s  i s  t h e  nominal f l y i n g  
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'c; h e i g h t  of  INPUT s u r v e y s ,  whereve r  r e l i e f  and  a i r c r a f t  

p e r f o r m a n c e  a r e  n o t  l i m i t i n g  f a c t o r s .  

d i v i s i o n  c o r r e l a t e s  w i t h  3 0 0  f e e t  w h i l e  t h e  s i x t h  c o r r e s p o n d s  

The e i g h t h  ma jo r  

w i t h  500 f e e t  i n  a l t i t u d e .  

P o w e r  Lme 

F i g u r e  C4 

The INPUT r e c e i v e r  g a i n  i s  e x p r e s s e d  i n  p a r t s  per m i l l i o n  

of t h e  p r i m a r y  f i e l d  a m p l i t u d e  a t  t h e  r e c e i v e r  c o i l .  

'bird', t h e  p r i m a r y  f i e l d  s t r e n g t h  i s  8 . 5  and  8 v o l t s  peak-  

t o - p e a k ,  f o r  t h e  v c r t i c a l  and  h o r i z o n t a l  a x i s  c o i l s  r e s p e c t -  

i v e l y  o r  4 . 2  a n d  4 . 0  v o l t s  peak a m p l i t u d e .  The c a l i b r a t i o n  

s i g n a l  i n t r o d u c e d  a t  t h e  i n p u t  s t a g e  of t h e  r e c e i v e r  i s  4 .0  KIV. 

E x p r e s s e d  i n  p a r t s -  p e r - m i l l i o n ,  t h i s  i n d u c e s  a change  o f :  

At t h e  

T h e s e  c a l i b r a t i o n  s i g n a l s  ( F i g u r e  C 5 )  cause a n  8 c m .  

d e f l e c t i o n  of  a l l  6 t r a c e s  which  t r a n s l a t e s  t o  a s e n s i t i v i t y  of 

1 2 5  ppm/cm. f o r  t h e  v e r t i c a l  a x i s  r e c e i v e r  c o i l  s y s t e m .  
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F i g u r e  C5 

Powor Llno 
c h .  6 
c h .  5 
c h .  4 
c h .  3 
c h .  2 
c h .  1 

, 

With t h e  c h a r t  s p e e d  i n c r e a s e d  from t h e  normal  0 . 2 5  cm. 

t o  2.5 cm. p e r  s e c o n d ,  t h e  time c o n s t a n t  of t h e  s y s t e m  ( F i g u r e  

C6), can  be o b t a i n e d  by a n a l y s i s  of  t h e  e x p o n e n t i a l  r i s e  of t h e  

c a l i b r a t i o n  s i g n a l  f o r  a l l  6 t races .  T h e  time c o n s t a n t ,  i s  

d e f i n e d  as t h e  time f o r  t h e  c a l i b r a t e d  v o l t a g e  t o  b u i l d  u p  o r  

decay  t o  63.2% of i t s  f i n a l  of i n i t i a l  v a l u e .  A l o n g e r  time 

c o n s t a n t  r e d u c e s  background n o i s e  b u t  a l s o  h a s  t h e  e f f e c t  of 

r e d u c i n g  t h e  a m p l i t u d e  of t h e  s i g n a l ,  e s p e c i a l l y  f o r  n e a r  

s u r f a c e  r e s p o n s e s .  



c-9 

Chart speed increased for calculation 
of Time Constant (2.15~23 = 1 s e d  

+ Denotes position at 63 2% Peak 

I _____ _____ I 

I 
I 

I __I 1 
I I 
I 
I 

-___ - I 

I I I 
I I 
I I 

I 
I 8 
I I 

Calibration Amplitude 

Figure C 6  

T h i s  t rade-off  i n d i c a t e s  t h e  importance of s e l e c t i n g  an 

optimum v a l u e  f o r  t h e  time cons tan t .  Experience and years  of 

t e s t i n g  have ind ica t ed  t h a t  a t i m e  cons tan t  of 1 .3  second does 

not impede i n t e r p r e t a t i o n  of bedrock source conductors. 



7 

c-10 

d )  Depth P e n e t r a t i o n  C a p a b i l i t i e s  

T h e r e  a r e  many f a c t o r s  which  e f f e c t  t h e  d e p t h  of 
c;, 

p e n e t r a t i o n .  These  f a c t o r s  c o n s i s t  o f :  

1) a l t i t u d e  of t h e  h e l i c o p t e r  above  t h e  g round ;  

2)  c o n d u c t i v i t y  c o n t r a s t  be tween c o n d u c t o r  and  h o s t  r o c k ;  

3 )  s i z e  and a t t i t u d e  of c o n d u c t o r ;  

4 )  t y p e  and  c o n d u c t i v i t y  of o v e r b u r d e n  p r e s e n t .  

O f ' t h e s e  f a c t o r s ,  o n l y  t h e  f i r s t  p a r a m e t e r  c a n  be  

c o n t r o l l e d .  T y p i c a l l y ,  a s u r v e y  a l t i t u d e  of 1 2 0  metres ( 4 0 0  

f e e t )  or l e s s  above  t h e  t e r r a i n  i s  m a i n t a i n e d .  A t  t h i s  h e i g h t ,  

t h e  h e l i c o p t e r  INPUT MARK V I  s y s t e m  h a s  r e sponded  t o  c o n d u c t o r s  

l o c a t e d  a t  a d e p t h  of  2 0 0  metres ( 6 5 0  f e e t )  below the su r face .  

! 

:j 
! 



APPENDIX D 

Geochemical Data 



PROLJ~ECT' NAME : Striker 

S A M P L E  T Y P E  : Sile - Heavy Colac- 

NUMBER O F  SAMPLES = 3 3  

NUMBER 

84SGH87 
0 4 S CH 8 R 
84SGH89 
84SGH90 
84SCH91 
84SCH92 
84SGH96 
84SCI-197 
84SGH98 
13 4 S GH 9 9 
84 SGHlO 0 
R4SGH101 
84SGH102 
84SGH10 9 
84SGH110 
84SDH112 
84SDH113 
84SDH114 
84 SDH115 
84SDH116 
84SDH 11 7 
84SDH118 
84SDH119 
84SDH12 0 
H4SDHlZl. 
El4 Y DH 1 2 2 
8 4SDH12 3 

cu 
PPm 

66 
100 
62 
7 0  
76 
7 8 
2 8  
1132 
130 
164 
74 
6 8  
82 
6 CJ 
254 
50 
90 
4 0 
194 
108 
148 

6 0  
82 
84 
162 

50  
56 

PB 
PPln 

14 
22 
8 

10 
12 
16 
12 
56 
24 
42 

8 
6 
10 

8 
6 0  
8 
6 
8 
52 
22 
34 
6 
12 

8 
40 

8 
8 

z N 
PPln 

7 6 
108 
70 
72 
80 
70 
52 
340 
110 
460 
74 
66 
70 
114 
780 
76 
66 
54 

360 
124 
390 
60 
80 
86 
420 
4 4 
48 

AG AU 
PPln PPb 

.1 1 0  

. 4  10 

. 4  10 

.1 10 

.2 l o  

.2 40 

.2 1 0  

. 6  40 

.6 10 

. 6  40 

.4 10 

. 4  10 

.4 10 

.4 10 

.8 10 

.6 5200 

. 4  1 0  

.6 10 

.6 60 

.8 1 0  

.R 1 0  
1 10 

.6  1 0  

.8 10 

.8 10 

.8 6 0  

.8 1 0  

AS 
PPIn 

12 
220 
18 

130 
24 
20 

500 
86 
460 
50 
32 
48 
48 

800 
34 
22 
18  

520 
110  
360 

2 0  
28 
86 
420 

H 
10 

a 

HG 
PPb 

240 
34.0 
140 
160 
160 
220 
260 
260 
600 
180 
100 

60  
00 
60 
140 
260 
60 
60 
980 
1 4  0 

00 
6 0  
60 

1 2 0  
20 
4 0 
40  

MN 
PPm 

724 
910 
640 
1220 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

1020 
790 
640 
1420 
744 
1800 
610 
944 
930 

1680 
650 

1 4 2 0  

SB Mag 
ppm Y i e l d  90 

'1 0.4 
11.6 0.3 
5.2 0.2 
3 . 6  0.2 
4.8 0.2 
2 0.2 
22 0.3 

0 0.3 
0 0.6 
0 0.5 
0 0.2 

0 0.2 

0 0.1 
0 0.2 
0 0.5 
0 0.1 

0 0.4 

0 0.3 
0 0.4  

Ton Mag 
Y i e l d  9, 

6.2 
5.0 

11.0 
4.9 
6.8 
6 .1  
7.3 
5.4 
5.0 
6.5 
5.3 
7.3 
6 . 1  
9.5 
5.6 
8.0 

14.0 
10.4 
6.6 
5.5 
7.6 
9.3 
8.3 
4.5 
4.4 

25.4 
15.3 



* 
8 0 

C 

NUMBER - 

84SDH124 
8 4 s El3 1 2 5 
8 4 S LiH 1 2 6 
ti4SDH127 
8 4.SDH12 8 
84SDH129 

CU 
PPm 

6 0  
6 0  
132 
7 0  
7 8  
46 

PB 
PPnI 

64 
El 
8 
6 
10 

770  

ZN 
PPm 

6 0  
6 0  
64 
54 
6 0  
76 

RG 
PPnl 

. o  

.6 

. u  . G 

. 4  
2.4 

AU 
PPb 

10  
1 0  
60 
20 
1 0  
0 

c 

AS 
PP'n 

1 2  
1 4  

0 
1 2  
10 
16 

HG 
PPb 

20  
2 0  
6 0  
40  
40 
0 

MN 
PPn' 

590 
660 
9 5 0  
780  
030  
716 

Mag 
Y i e l d  9, 

0.6 
0.4 
0.9 
0.6 
0.3 
1.9 

Non Mag 
Yield P, 

11.8 
11.4 

8.7 
22.2 
24.2 
1 9  - 9  

Au Va lues  of 10  = (20 ppb 



'C c 
I '  

c. 

S A M P L E  TYPE: : Silk 

w 

Y 

w 

W 

NUMBER cu PB ZN AG AU 
- PPm PPm P P  PPm PPb 

84SGL57 
84SGL58 
84SGL59 
84SGL60 
84SGL63 
84SGL64 
84SGL55 
84SGL69 
H4SGL70 
84SGL7 1 
R4SGL71, 
84SCL73 
84SGL74 
84SCL75 
84SGL7b 
84SGL77 
84SGL78 
84SCL79 
84SGL80 
8 4 S GL 8 1 
84SGL82 
84SGL83 
8 4 SGL 8 4 
8 4 SGL8 5 

71 
77 
70 
65 
70 
64 
50 
58 
62 
67 
72 
75 
82 
54 
70 
55 
78 
67 
82 
115 
68 
65 
62 
75 

5 
7 
2 
4 
6 
8 
8 
4 
3 
4 

13 
tJ 
9 
3 

1 2  
6 
2 
2 
4 
24 
3 
4 
3 
2 

94 
102 
68 
78 
90  

1 7 5  
130 

90 
70 
78 

1 1 2  
I34 

105  
87 
155 

8 2  
72 
t35 

100  
265 
88 
95 
77 
60 

. 4 

.s 

.1 

.3  

.3 

. 3  

. 2  

. I  

. 2  

. 2  

. 3  

. I  

. 2  

.1 

. 2  

.1 

.1 
: 1 
.1 
. 5  
.1 
. 2  
..1 
.1 

5 
5 
10 
5 
io 
5 
5 
5 
5 
5 
5 
10 
5 
5 
5 
5 
70 
20 
5 
5 
5 
5 
5 
10 

AS 
PPm 

16 
19 
10 

6 
11 
110 
35 
14 

9 
11 
67 
9 
27 
19 
79 
23 
15 
1 4  
22  
140 

15 
6 
9 
3 

HG 
PPb 

70 
60 
70 
60 
70 
70 
70 
60 
40 
40 
60 
50 

130 
so 
60 
70 
60 
50 
75 
90  
60 
110 

60 
SO 

Y 

Y 

v 

AU Values of 5 = (10 ppb 



...- 

P 
0 

.... c 

C. 

Y 

PTiocrI-cT NAME : s t r i k e r  

SAMPLE T Y P E  : Rock 

IVU'MBER O F  SAMPLES = 7 2  

NUMUEII 
- 

R4SGT1 
84SGT2 

84SGT4 
84SGTS 
84SGT6 
04SGT7 
H4SGT8 
H4SGT9 
H 4 SGT 1 0 
84SGTll 
84SGT12 
B 4 SGT13 
R4SGT14 
8 4 SGT 15 
84SGT16 

84SGT18 
04SGT19 
H4SGT20 
84SGT21 
H4SGT22 
84SGT23 
R4SGT24 

8 4 SGT 2 6 
84SGT27 

~ 4 s G r 3  

8 4 ~ ~ ~ 1 7  

8 4 x r  2 5 

cu 
P P  

103 
36 
133 
38 
97 

190 
33 
5 5  
3 1  
42  

224 
12 
56 
44 
60 
31 
17 
39 
64 
473 
4550 
1 6 0 0  
77 
47 
30 
29 
68 

PB 
PPm 

1 
1 
1 
1 
2 
1 
3 
8 

20 
7 5  
29 
1 
2 
8 
1 
1 
6 

20 
3 

6 S  
1 
1 
1 
2 
4 
1 
1 

ZN 
PPm 

80 
78 
73 
55 
62 
48 

1 2 5  
260  
280 
290 

68  
70 
56 
72 
9 6  
11 
92 
93  

70 
18 
46 
24 

32 
77 

2a 

238 

38 

AG 
PPln 

. 7 

.8 

.5 

. 7  

.3 

. 7  

. 2  

. s  
: 6 
. 3  
.7 
. 5  
.s 
. 5  
.6 
.7 . 4 
.ti . 'I 

1 . 3  
3 . 3  
1.6 

.4  

. 4  

. e  

.3 

.ti 

AU 
PPb 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

20 
90 
70 

5 
5 
5 
5 
5 

AS 
PP'n 

10 
6 

10 
7 
15 
24 
14 
6 

1100 
38 
27 
7 
11 

6 
9 
9 
7 
7 

23 
92 
12 
45 
27 
12 
77 
7 

36 

HG 
PPb 

20 
10 
40 
340 
120 
170 
10 
40 
260 
230 
780 
40 
4 0  
30 
10 
10 
10 
1 0  
6 0  
10 
20 
180 
20 
20 
200 

20 
50 

SB 
PPm 

. 2  

.1 

.1 
2.4 
.1 
1 

.1 

.1 
1 

1.4 
.2 
.2 
.1 
. 2  
.1 
. o  
.4 
1 

. 2  

.8 

. 2  

.3 

.1 
1 
5 

.4  
6 

-. 

" 

r 

C' 

W 

Y 

w 



c c 

.... 

Y 

Y 

N rJM BEH 
- 

~4 scr 2 a 
~ ~ S G T ~ O  
H4SGT23 

84SGT31 
84SGT32 
84SGT33 
84SGT34 
84SCT35 
84SGT36 
84SGT37 
84SGT38 
84SGT39 
8 4 S GT4 0 
84 SGT4 1 
84SGT42 
84SGT43 
84SGT44 
84SGT45 
R4SGT46 
H4SGT47 

H 4 SGT4 9 
8 4 s CT 5 0 
84SGT51 
H 4 SGT 5 2 
84SGT53 
8 4 scr 5 4 
84SGT55 
84SGT56 
H4SGTb1 
84SCTb2 
84SGT66 
84SGT67 
84SGT68 
84SGT93 
84SCT94 

8 4 ~ ~ ~ 4 8  

cu 
PPm 

14 
1880 
103 
40 
94 
102 
98 
75 
48 
100 
31 

1750 
105 
108 
106 
73 
5 1  
52 
59 
392 
6 6 0  
335 
26 
34 
66 
75 
220 
54 
62 
117 
36 

1560 
.58 * 
.11* 
30 
75 

2 33 . 4  
1 24 . G  
1 65 . 4  
1 8 3  . 3  
2 90  . 5  
4 70  . 3  
9 97 .4 
9 255 . 4  
13 102  . 4  
1 50 . 4  
37 205 .1 
2 108 2.7 
1 72 .4 
4 36 .2 
1 5 6  .3 
1 80 .3 
1 87 .3 
1 60 .3 
1 72 . 2  
1 45 .6 
1 50 . 5  
1 33 .6 
2 17 .1 

7 2  9 0  .3 
1 00 . 4  
7 150 .R  
1 47 .4 

65 72 .3 
1 70 .4  
2 40 .1 
18 37 . 3  
7 915 2 

<.01 * .04 * .28  * 
c . 0 1  * . 0 1 *  . 0 1  * 

9 58 . 3  
8 138 .1 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

3300 
10 

5 
5 
10 
5 
5 
5 
5 

20 
5 
5 

240 
. 082*  
.01* 
30 
5 

11 
10 
12 

5 
9 
41 
59 
25 
11 
9 
19 
73 
9 
9 
6 
12 

5 
5 
6 
7 
14 
94 
11 
10 

5 
12 
9 
38 
9 
3 
63 
10 
0 
0 

103 
11 

HG 
PPb 

10 
70 
2u 
10 
30 
240 
70 
50 
50 
10 

1 1 0  
60 
20 
20 
20 
10 
10 
10 

5 
80 
2 (1 
10 
10 
50 
50 
120 
30 
140 
50 
60 
230 
180 
0 
0 

1 2 0  
150 

SB 
PP" 

.8 

.6 

.6 

.3 

.4 

.6 
1 

.6 
1.4 
.4 
1 
.3 
. 2  
.4 
. 2  
.1 
. 4  
. 2  
.3 
.3 
.3 
.2 
.9 
4 

. 4  
1.4 
.3 
1 

. 2  
0 
0 
0 
0 
0 

7.2 
1.2 

Y 

v 

W 

w 

Y 

Y 

'I I 

'uy 



NUMBER - 

84SGT95 
84SGT103 
84 SCTl 0 4 
84SGT105 
8 4 S G T l  0 6 
84SGT107 
U4 SGT 10 8 
84SGTlll 
8 4 SGT8 6 

28 2 47  
. 0 2 *  4.01 * < . u 1 *  
. 0 6 *  (.01* .01* 
.06*  < . 0 1 *  < . 0 1 *  
. 0 6 *  ( . 0 1  * C ; . U l *  
. 07*  < . 0 1 *  < . 0 1 *  

22 34  80 
.41* < . 0 1 *  .01*  
66 5 0 0  4600 

* = ASSAY VALUE 

Au Values of 5 =<lo ppb 

c 

AG AU 
P P'n PPb 

. 2  5 
. 68  * .01* 
. 1 4 *  .006* 
. 0 2 *  .005* 
. 1 2  * .05* 
, 0 2  * . 01* 
. l*  10 

. 24  * . O O 6 *  

.31* 1.518" 

6 100 3.4 
.01* < . 0 0 1 *  < .001* 

, 0 0 3 "  < . 0 0 1 *  < . 0 0 1 *  
< .001* < . 0 0 1 *  < .001* 

. 0 0 1 *  < .001* < . 0 0 1 *  

. 002*  < . 0 0 1 *  <.001* 
rlO000 180 41 
.001* < . 0 0 1 *  <.001* 

980  0 1 .6  
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Interpretive Geochemical Data 



SILT SAMPLE POPULATIONS 



CU HISTOGRAM 

6 I MEAN SD +2EO 

6 8 . d  12.5 9 4 . 7  

.I 6 

106 (CU) HISTOGRAM 



PB HISTOGRAM 

ulEAi-4 53 +?SO 

6.9 4.3 15.6 

106 (Pa) HISTOGRAM 'T 



6 .I 
4 -  

ZN HISTOGRAM 

2-- 

0 

+2s5 SO M E A N  

i ' 3 i . d  4 2 . 6  137.4 

c 

- m - 
I 
1 

I 
I 

I 
I 

I 
1 f 

LOG (ZN) HISTOGRAM OT 

6 I 



15 

10 

! 

I 
1 

0 

AG HISTOGRAN 

LOG (AG) HISTOGAAM 

10 

f 

I 

i 



"T 151 
0 

0 

15-- 

10 

5 

AU HISTOGRAM 

l#S€llffsAwRfs- 24 
r n k -  4 

~~ 

-- 

\ 
-- 

HM€RffsAWP1Es- 24 
mAL- 4 

15-- 

10 

5 

MEA?J SD +255 

9 . 2  11. i 35.4 

-- 

-- 

LOG (AU) HISTOGRAN "T 
A 

l#S€llffsAwRfs- 24 
r n k -  4 



-.?.--- -I_--- -I- -̂ 

15 

10 

5 

0 
0 

AS HISTOGRAN 

ME. iN 83 +7so 

2d.7 2 4 . 2  97.1 

1 

m 
As ccNEtmAn[$I 

120 160 

15 

io 

5 

0 
1 

LOG (AS) HISTOGRAM 

2 



I 8 

HG HISTOGRAM 

1” 

“T 
LOG (HG) HISTOGRAM 

H g a B W f f W U S -  24 
I#TEFivK- 8 

. 



HEAVY MIPS.ERAL SAMPLE POPULATIONS 



15 - 

10 

CU HISTOGRAM 

-- 

-- 1 

LOG (CU) HISTOGRAM 
15T 

'I 5 1 
i, 

O I - - - - C - - - - t - - t - t - t - t t t - -  * 



pa HISTOGRAM 

I I 

YEAM 

4 2 . 2  

I I I 1 

SD +2s3 

1 2 Q . d  P 2 i . d  

1 
L1 n 

15- 

10 -- 

5 I- 

0 
2 3 4  

LOG [PB) HISTOGRAM 
1 



ZN HISTOGRAM 

MEAN SO 1250 

141.2 162.G 4 6 9 . 2  

"T ._OG (ZN) HISTOGRAM 

1 



12 T 

I 
AG HISTOGRAM 

YEA,N SO + 2 3 D  

0.6 0 . 4  1 . 4  

0 .5 1 1.5 2 2.5 3 
A6 cnmNlrulIllt( 

LOG (AG) HISTOGRAM 
l2 T 

NJmauREs- 33 
rn&- .2 

2 3  
0 
.Of .02 .03 .04.05.0607c8)91 .2 -3 .1 .5 .6.7.0.91 

LOSMI c(HcEmATIl?r 



20 

15 

io 

5 

AS HISTOGRAM 

YEdN SD +2SD 

126.4 195.2 5i6.3 

1 

20- 

15 

10 

5 

LOG (AS) HISTOGRAM 
~ O F S W R E S - 3 3  

INTERVAL- 10 

. 



l5 T HG HISTOGRAM 

LOG (HG) HISTOGRAM “T 



_I__- 

8-r- MN HISTOGRAM 

6 

I 

ff!wm- 22 
mAL - io0 

+--e M.5A.U c3 C J - i  

923.5 2 4 4 . 3  iE27.4 

‘.JG (MN) HISTOGRAM 

I 
6 t  

~ 2 i i 
r 



SB HISTOGRAH 

1 
0 3 

0 5 10 15 20 25 
9 al#l@muno# 

-06 (SEI) HISTOGRAM 

~ 

HG1BERnsmEs- 15 
INTERVAL- 2 

i 
0-i-H+H---- 

.5 .6 .7 .8 .9 1 2 3 4 5 6 1 8 9 1 0  
LBO [X;WCMTRATiM 



SCATTER DIAGRAM 
MAG%-NONMGX PLOT FOR 33 SAMPLES SORTED BY 

0 8 
0 

I L I I L l I 1  
0 1  t 

0 .2 .4 .6 .a 1 
WAGX tDWiTiUTfa3 

* MYRA SAMPLING AREA 

0 NITINAT A N D / O R  GRANODIORITE 
SAMPLING AREA 

. 
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C o s t  Statement 



APPENDIX F 

COST STATEMENT 

0 

On P r o p e r t y  C o s t s  

1) S a l a r i e s :  P .  Cowley 8 days  @ $173/day = $ 1 ,384 .00  
F.  G a t c h a l i a n  3 d a y s  @ $255/day = 765.00 
G .  Hol land  3 d a y s  @ $177/day = 531.00 
D .  Brabec  2 d a y s  @ $233/day  = 466.00 

$ 3 , 1 4 6 . 0 0  

2 )  C o n t r a c t o r s :  
Q u e s t a r  Su rveys  Ltd .  768 Km $135,204 . O O  

3) Labs:  
Chemex Labs L t d .  (24 s i l t ,  33 h e a v i e s ,  7 1  r o c k s )  $ 2,792.72  

4 )  T r a n s p o r t a t i o n  C o s t s :  
g a s o l i n e  and r e p a i r s  

5 )  Accommodations: 
16  man days  @ $40.00/day 

O f f  P r o p e r t y  C o s t s :  

1) R e p o r t  P r e p a r a t i o n  
( i n c l u d i n g  s a l a r i e s  and m a t e r i a l s )  

$ .  275.61 

$ 640.00 

$142,058.33  

$ 5 ,673 .37  

T o t a l  P r o p e r t y  C o s t s  $147,731.70  
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I ,  P a u l  S t u a r t  Cowley, of 107-2280 Cornwal l  S t r e e t ,  Vancouver ,  
B r i t i s h  Columbia,  do he reby  c e r t i f y  t h a t :  

I am 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,  w i t h  
a Bache lo r  of S c i e n c e  Degree i n  Geology,  1979.  

I was employed a s  a temporary  G e o l o g i c a l  A s s i s t a n t  d u r i n g  
t h e  1977 and 1978 f i e l d  s e a s o n s  by Denison Mines and B . C .  
MEMPR. 

S i n c e  g r a d u a t i o n ,  I have  been engaged i n  c o a l  e x p l o r a t i o n  
i n  B.C.,  A l b e r t a  and NWT, and m i n e r a l  e x p l o r a t i o n  i n  C h i l e  
and B . C .  f o r  Utah Mines L td .  

I am a f e l l o w  of t h e  G e o l o g i c a l  A s s o c i a t i o n  of Canada. 

P a u l  S. Cowley 
G e o l o g i s t  Vancouver ,  BC 










