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,', 

Department of Indian Affain and Northern Development -- 

YUKON QUARTZ MINING ACT 

FORM "C" - APPLICATION FOR A CERTIFICATE OF WORK 

(This form required in duplicate with sketch showing location o f  work.) 

1 

I I ( N a r n )  Anthony H i t c h i n s  Occupation Geol og i s t  I 
I (Portal Address) 601 - 535 Thur low S t r e e t ,  Vancouver, B . C .  V6E 3 ~ 6  1 OFFICE DATE ITAMP 

MAKE OATH AND SAY,  THAT:- 

1. I a ~ i - t k s + w ~ e ~ ,  o r  a g e n t  of  t h e  owner, of  t h e  m i n e r a l  c l a i m ( s )  t o  which r e f e r e n c e  is  made h e r e i n .  

2 .  I have done,  o r  caused t o  be  done,  wotk on t h e  f o l l o w i n g  m i n e r a l  c l a i m ( s ) :  

(Here l i s t  c la ims  on which work was a c t u a l l y  done by number and name) 

~ ~ 6 9 9 8 7  Nar l  31 
YA69988 Nar l  32 
YA69989 Nar l  33 
YA69990 Nar l  34 
YA69991 Nar l  35 

YA69992 Na r l  36 
YA69993 Na r l  37 
~ ~ 6 9 9 9 4  N a r l  38 
YA69995 N a r l  39 
~ ~ 6 9 9 9 6  Na r l  40 

si tuated a+ 90 km N. E .  o f  Ross R i v e r  Claim Shee t  NO. 105 J 6,1 1 

, in t h e  Watson Lake Mining D i s t r i c t ,  t o  t h e  v a l u e  of  a t  l e a s t  $2,800.00 

d o l l a r s ,  s i n c e  t h e  1 s t  d a y o f  June 19 84 , 

- ;-):-;-I t o  r e p r e s e n t  t h e  f o l l o w i n g  m i n e r a l  c l a i m s  under  t h e  a u t h o r i t y  o f  Grouping C e r t i f i c a t e  No. - 
(Here l i s t  c la ims  t o  be  renewed i n  n u m e r i c a l  o r d e r ,  by g r a n t  number and c l a i m  name, showing renewal per iod  

r e q u e s t e d  1. 

Nar l  31 1 year  
Na r l  32 2 years  
Na r l  33 4 years  
Nar l  34 3 years  
Nar l  35 4 years 
Nar l  36 3 years 
Na r l  37 4 y e a r s  
Nar l  38 3 years  
Nar l  39 2 years  
Na r l  40 2 years  

3. The fol lowine,  i s  a  d e t a i l e d  s t a t e m e n t  of  such work: ( S e t  ou t  f u l l  p a r t i c u l a r s  o f  t h e  work done i n d i c a t i n g  

d a t e s  work commenced and ended i n  t h e  twelve  months i n  which such work i s  r e o u i r e d  t o  be done a s  shown by 

S e c t i o n  5 3 . )  

Aerodat h e l i c o p t e r  borne mag and EM survey, 125.4 l i n e  km. 
T o t a l  cost  $11,300 
F i e l d  work c a r r i e d  ou t  on June 9,  1984 

/ Applicant. 

Notary Public 
_._ ,................. .. ....... .( ...... ..... . ... .... ............................. 

H. C. MILLHAM 
A7&lry I'tiblic i l l  rrnd for l h  

2roviwcc of Uritisll Cularrrt bit2 



v FORM "C" - APPLICATION FOR A CERTIFICATE OF WORK 

(This form required in duplicate with sketch showing Location of work.) 

7- 

'(Name) Anthony H i t c h i n s  Occupation Geolog is t  

( Postal Address) 601 - 535 Thur low S t r e e t ,  Vancouver, B . C .  V6E 3L6 

1. I a m i h e m m e r ,  o r  a g e n t  of t h e  cwner,  of  t h e  m i n e r a l  c l a i m ( s )  t o  which r e f e r e n c e  is made h e r e i n .  

2. I have done ,  o r  caused t o  be  done,  wotk on t h e  f o l l o w i n g  m i n e r a l  c l a i m ( s ) :  

(Here l i s t  c la ims  on which work was a c t u a l l y  done by number and name) 

YA69957 Na r l  1 Y~69966  Na r l  10 
~ ~ 6 9 9 5 8  N a r l  2 YA69973 Na r l  17 
YA69959 Na r l  3 YA69974 Nar l  18 
YA69960 N a r l  4 YA69981 Na r l  25 
YA69961 Na r l  5 YA69982 Na r l  26 
YA69962 Na r l  6 YA69983 N a r l  27 
YA69963 Na r l  7 Y~69984 N a r l  28 
YA69965 Nar l  9 

s i t u a t e d  a t  PO_bm N.F. of  ROSS R i v e r  C l a i m s h e e t ~ o .  105 J 6, 11 

. in t h e  Watson Lake Mining D i s t r i c t ,  t o  t h e  v a l u e  of  a t  l e a s t  $4,200.00 

d o l l a r s ,  s i n c e  t h e  1 s t  day o f  June 1984 . 
t o  r e p r e s e n t  t h e  fo l lowing  m i n e r a l  c l a i m s  under  t h e  a u t h o r i t y  o f  Grouping C e r t i f i c a t e  No. -';.->?).L- 
(Here l i s t  c la ims  t o  be  renewed i n  numer ica l  o r d e r ,  by g r a n t  number and c la im name, showing renewal per iod  

r e q u e s t e d  1. 

Na r l  1 1 yea r  
N a r l 2  2 y e a r s  
Na r l  3 l y e a r  
N a r l  4 2 years  
N a r l 5  l y e a r  
Na r l  6 2 years  
Na r l  7 1 year  
N a r l  9 4 years  
Na r l  10 4 years  
N a r l  17 4 years  

~A69982 Na r l  26 4 years 
~A69983 Na r l  27 4 years  
YA69984 N a r l  28 4 years 

YA69974 Nar l  18 4 years  
YA69981 Na r l  25 4 years 

3 .  The fo l lowing  is a d e t a i l e d  z t a t e m c n t  o f  such work: ( S e t  ou t  f u l l  p a r t i c u l a r s  of  t h e  work done i n d i c a t i n g  

d a t e s  work conmenced an2 ended i n  t h e  twelve  months i n  which such work is r e o u i r e d  t o  be done a s  shown by 

S e c t i o n  5 3 . )  

Aerodat h e l i c o p t e r  borne mag and EM survey,  125.4 l i n e  k m  
To ta l  cos t  $1 1,300.00 
F i e l d  work c a r r i e d  o u t  on June 9,  1984 

S W ~  before me at Vancouver. B .  C  . 
this A? f~ day of d&H 464 '9W 

. / 
Applicant. 



Qf.J1.., 0). C - 
b l J r R  _ ' 

Department of Indian Affairs and Northern Develooment 

YUKON QUARTZ MINING ACT 

v FORM "C" - APPLICATION FOR A CERTIFICATE OF WORK 

(This form required in duplicate with sketch showing location o f  work.) ';. 

'~ 

Anthony H i t c h i n s  Occupation Ge o 1 og i s t 

F1 Addreu) 601 - 535 Thur low S t r e e t ,  Vancouver, B.; V 6 E  3L6 OFFICE DATE STAMP 

MAKE OATH AND S A Y ,  THAT:- 

1. I a m - t h e e m ,  o r  a g e n t  o f  t h e  cwner,  of  t h e  m i n e r a l  c l a i m ( s )  t o  which r e f e r e n c e  is made h e r e i n .  

2. 1 have done ,  o r  caused t o  be  done,  wotk on t h e  f o l l o w i n g  m i n e r a l  c l a i m ( s ) :  

(Here l i s t  c l a i m s  on which work was a c t u a l l y  done by number and name) 

~ ~ 6 9 9 6 4  Na r l  8 ~ ~ 6 9 9 7 5  N a r l  19 YA69986 N a r l  30 
~ ~ 6 9 9 6 7  Nar l  11 ~ ~ 6 9 9 7 6  N a r l  20 
~ ~ 6 9 9 6 8  Na r l  12 ~ ~ 6 9 9 7 7  N a r l  21 
~ ~ 6 9 9 6 9  Na r l  13 ~ ~ 6 9 9 7 8  Na r l  22 
YA69970 Na r l  14 ~ ~ 6 9 9 7 9  N a r l  23 
YA69971 Na r l  15 ~ ~ 6 9 9 8 0  N a r l  24 
~ ~ 6 9 9 7 2  Nar l  16 YA69985 Na r l  29 

s i t u a t e d  a t  90 km N.E. o f  Ross R i v e r  Claim Shee t  No. 
105 J 6, 11 

-in t h e  Watson Lake Mining D i s t r i c t ,  t o  t h e  v a l u e  of  a t  l e a s t  $4,300.00 

d o l l a r s ,  s i n c e  t h e  1 s t  day o f  June 19 84 9 

-- - . 
t o  r e p r e s e n t  t h e  fo l lowing  m i n e r a l  c l a i m s  under  t h e  a u t h o r i t y  o f  Grouping C e r t i f i c a t e  No. -7 7:-,',, 

(Here l i s t  c l a i m s  t o  be  renewed i n  numer ica l  o r d e r ,  by g r a n t  number and c la im name, showing renewal  per iod  

r e q u e s t e d ) .  . 

~ ~ 6 9 9 6 4  
YA69967 
YA69968 
YA69969 
YA69970 
YA69971 
YA69972 
YA69975 
YA69976 
YA69977 
YA69978 
YA69979 

N a r l 8  1 y e a r  
Na r l  11 4 years  
Nar l  12 4 years  
Na r l  13 2 years  
Na r l  14 4 years  
Na r l  15 1 year  
Na r l  16 1 yea r  
Nar l  . l 9  4 years  
Na r l  20 4 years  
Na r l  21 4 years  
N a r l  22 4 years  
Na r l  23 1 year  

YA69980 N a r l  24 1 year  
YA69985 N a r l  29 4 years  
YA69986 N a r l  30 4 years  

3. The f o l l o w i n g  is a  d e t a i l e d  s t a t e m e n t  o f  such  work: ( S e t  o u t  f u l l  p a r t i c u l a r s  o f  t h e  work done i n d i c a t i n g  

d a t e s  work commenced and ended i n  t h e  twelve  months i n  which such work i s  r e o u i r e d  t o  be done a s  shown by 

S e c t i o n  5 3 . )  

Aerodat h e l i c o p t e r  borne mag and EM survey, 125.4 l i n e  km. 
T o t a l  cos t  $1 1,300.00 
F i e l d  work c a r r i e d  ou t  on June 9, 1984 

Sworn before me ot Vancouver, B.  C. 

+hisz7f# day of I(J0dGr)&CfL 19% 
F 

/> Applicant. 

Notary Public 



w l n d ~ a n  and ~orthern Affair# ~ d i e n n e s  T R A N S M I T T A L  FORM M.R F i  l e  NO.  
~ f ta i rs  Canada at du Nord Canada R. M.M.R. Fi le No. 

\ ?, t, D o t e  ~ w d .  A ~ L L  %L1 
*-p.!!xp. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  F R O M :  M i n i n g  R e c o r d e r  o t  

TO: Regional Manager, Mineral Rights at Whitehorse ,Y.T. 

F O R  A C T I O N  ARE:  

NEW APPL'N for PLACER LEASE to  PROSPECT :Name: 

RENEWAL APPL'N PLACER LEASE to  PROSPECT : Name : 

AFFIDAVIT o f  EXPENDITURE on PLACER LEASE. Name: 

SECURITY DEPOSIT 

FINANCIAL ABILITY 

ASSIGNMENT of PLACER LEASE No. .................... 
From : To : 

GROUPING APPL'N UNDER SEC. 5 2 ( 2 )  PLACER MINING ACT. 
Owner: 

, DIAMOND DRILL LOGS: 

Claims: Claim sheet no.: 

QUARTZ ASSESSMENT REPORT: 

. . . . . . .  Lease No. 

. . . . . . . . .  Lease No. 

REPLY ACTION. Dote Ret. 



R E P O R T  

H E L I C O P T E R  E L E C T R O M A G N E T I C  81 M A G N E T I C  S U R V E Y S  

N A R L  C L A I M S  

O T T E R  C R E E K  P R O J E C T  

( 7 0 5 1 )  

W A T S O N  L A K E  M I N I N G  D I S T R I C T  

Y U K O N  T E R R I T O R Y  

( N T S  1 0 5 5 )  

A E R O D A T  L T D  

FOR 

1 9 8 4  

X L t d .  

C A N A M A X  R E S O U R C E S  I N C  

k 

O c t o b e r  

J. R o t h  

S T R A T A G E  
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R E P O R T  

HELICOPTER ELECTROMAGNETIC A N D  M A G N E T I C  SURVEYS 

OTTER CREEK 

S U M M A R Y  

A ' 125 .4  km. h e 1  i c o p t e r  e l e c t r o m a g n e t i c  and m a g n e t i c  

s u r v e y  was f l o w n  b y  A e r o d a t  L t d .  f o r  Canamax R e s o u r c e s  I n c .  

i n  June,  1984  o v e r  t h e  N a r l  1 - 4 0  c l a i m s  n e a r  O t t e r  C r e e k  i n  

t h e  e a s t - c e n t r a l  Yukon .  

E x t e n s i v e  f l u v i o - g l a c i a l  o v e r b u r d e n  c o n c e a l s  b e d r o c k  

g e o l o g y  on t h i s  p r o p e r t y .  However,  f r o m  s p a r s e  o u t c r o p s  

i n d i c a t e d  t h a t  i t  i s  l a r g e l y  u n d e r l a i n  b y  l o w e r  P a l e o z o i c  

s e d i m e n t s ,  w h i c h  h a v e  b e e n  l o c a l l y  c o n v e r t e d  t o  h o r n f e l s  and 

s k a r n .  P r e v i o u s  p r o s p e c t i n g  and m a p p i n g  h a s  d i s c o v e r e d  

anoma lous  t u n g s t e n  v a l u e s  a s s o c i a t e d  w i t h  t h e s e  

m e t a m o r p h i c a l  l y  a1 t e r e d  r o c k s .  

S u c c e s s f u l l y  e x e c u t e d ,  t h e  s u r v e y  a t t a i n e d  t h e  

o b j e c t i v e  o f  d e l i n e a t i n g  c o n d u c t o r s  and m a g n e t i c  f e a t u r e s  

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

The m a g n e t i c  d a t a  d e f i n e d :  

(1) a  c e n t r a l  d o m a i n  c o n t a i n i n g  s h a l l o w  WNW- t rend ing  
m a g n e t i c  s o u r c e s  c o r r e l  a t a b l e  w i t h  e x p o s u r e s  o f  

m e t a m o r p h o s e d  s e d i m e n t s ;  

( 2 )  a  deep e a s t e r n  e x t e n s i o n  o f  t h e  c e n t r a l  d o m a i n  
w h i c h  l i e s  a t  an a p p r o x i m a t e  d e p t h  o f  one  

k i l o m e t e r ;  t h i s  d e e p e r  p o r t i o n  c o u l d  r e f l e c t  

more  d e e p l y  b u r i e d  m e t a m o r p h o s e d  s e d i m e n t s  o r  an 

i n t r u s i v e  c a u s a t i v e  o f  t h e  m e t a m o r p h i c  e f f e c t s  

o b s e r v e d  i n  o u t c r o p ;  



( 3 )  c r o s s - f a u l t i n g  t h a t  d i s r u p t s  t h e  p r i n c i p l e  
m a g n e t i c  domain;  i n  p a r t i c u l a r  a  p e r s i s t e n t  NNE 

f a u l t  e x t e n d i n g  t h r o u g h  J a c k f  i s h  Lake demarca tes  

t h e  e a s t e r n  e x t e n t  o f  t h e  f a v o u r a b l e  P a l e o z o i c  

s e d i m e n t s .  

The e l e c t r o m a g n e t i c  d a t a  r e v e a l e d :  

( 1 )  A c o n d u c t o r  sys tem c o n t a i n i n g  t h r e e  v e r y  
f a v o u r a b l e  zones [A1, A2 41 A ~ ]  w i t h  a s s o c i a t e d  

m a g n e t i c  a n o m a l i e s .  These zones e x t e n d  WNW 

t h r o u g h  t h e  a r e a  o f  o u t c r o p  w i t h  anomalous 

t u n g s t e n  v a l u e ;  and c o n s t i t u t e  t o p - p r i o r i t y  

t a r g e t s ;  

( 2 )  Ten c o n d u c t i v e  zones [B1, B2, B3 f14, C 1 ,  DD, G, 
H, I, J] j u d g e d  f a v o u r a b l e  on t h e i r  g e o p h y s i c a l  

a t t r i b u t e s ,  a l t h o u g h  n o t  a l l  have d i r e c t l y  

c o i n c i d e n t  m a g n e t i c  anoma l i es ;  t h e s e  c o n s t i t u t e  

good second  p r i o r i t y  t a r g e t s ;  

( 3 )  A d d i t i o n a l  c o n d u c t i v e  zones whose p e r s i s t e n c e  
and n o n - m a g n e t i c  c h a r a c t e r  i n d i c a t e  p r o b a b l e  

g r a p h i t i c  h o r i z o n s  w h i c h  s e r v e  t o  d e f i n e  

s t r a t i g r a p h i c  t r e n d s ;  

( 4 )  A p p a r e n t  r e s i s t i v i t i e s  w h i c h  ave rage  20-40  ohm-m 
o v e r  t h e  f a v o u r a b l e  l o w e r - P a l e o z o i c  p e l i t i c  

r o c k s  b u t  w h i c h  a r e  d i s t i n c t l y  h i g h e r  t o  t h e  

n o r t h  ( p o s s i b l e  s a n d s t o n e  o r  c a r b o n a t e )  and t o  

t h e  e a s t  ( p o s s i b l e  v o l c a n i c s  o r  i n t r u s i v e ) ;  

( 5 )  C o n s i d e r a b l e  c r o s s - f a u l t i n g  t h a t  has d i s r u p t e d  
c o n d u c t o r  t r e n d s .  I n  p a r t i c u l a r ,  t h e  J a c k f i s h  

Lake  f a u l t  ma rks  t h e  e a s t e r n  e x t e n t  o f  t h e  

c o n d u c t i v e  P a l e o z o i c  s e d i m e n t s .  



F o l l o w - u p  i s  s t r o n g l y  recommended f o r  t h e  t h r e e  

t o p - p r i o r i t y  t a r g e t s  as w e l l  a s  f o r  t h e  t e n  s e c o n d -  

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

s e l e c t i v e  g e o c h e m i s t r y  may b e  h e l p f u l  i n  p u r s u i n g  t h e  

s h a l l o w e s t  t a r g e t s ,  t h e  p e r v a s i v e  t r a n s p o r t e d  o v e r b u r d e n  

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

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

d i s c e r n e d  t o  b e  t h e  m o s t  e n c o u r a g i n g .  I n  a d d i t i o n  t o  

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

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

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

c o n d u c t i v e  s y n g e n e t i c  b a s e  m e t a l  m a s s i v e  s u l p h i d e s  as w e l l  

as  n o n - c o n d u c t i v e  t u n g s t e n  s k a r n  m i n e r a l i z a t i o n .  





I. INTRODUCTION 

T h i s  r e p o r t  d i s c u s s e s  t h e  r e s u l t s  o f  a  c o m b i n e d  

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

A e r o d a t  L i m i t e d  f o r  Canamax R e s o u r c e s  I n c .  o v e r  t h e  O t t e r  

C r e e k  a r e a  i n  t h e  Y u k o n  T e r r i t o r y .  The  s u r v e y  a r e a  l i e s  

a p p r o x i m a t e l y  9 0  km n o r t h e a s t  o f  Ross  R i v e r ,  Y.T., as s e e n  

i n  F i g u r e  1. 

T h e  O t t e r  C r e e k  p r o j e c t  e n c o m p a s s e s  4 0  m i n e r a l  c l a i m s  

s t a k e d  b y  Canamax i n  1 9 8 3 ,  a n d  l o c a t e d  on  O t t e r  C r e e k  some 

1 0  km e a s t  o f  t h e  Can01 Road .  The  c l a i m s  c o v e r e d  b y  t h e  

s u r v e y  a r e  l i s t e d  i n  A p p e n d i x  111,  t o g e t h e r  w i t h  a  s t a t e m e n t  

o f  s u r v e y  c o s t s .  

T h e  o b j e c t i v e  o f  t h e  s u r v e y  was t o  d e t e c t  s i g n i f i c a n t  

b e d r o c k  c o n d u c t o r s  a n d  m a g n e t i c  f e a t u r e s  t h a t  m i g h t  b e  

i n d i c a t i v e  o f  t u n g s t e n  s k a r n  m i n e r a l i z a t i o n .  

T h e  t e r r a i n  a t  O t t e r  C r e e k  i s  q u i t e  subdued ,  w i t h  

e x t e n s i v e  f l u v i o - g l a c i a l  o u t w a s h .  The  e r o s i o n a l  c h a n n e l s  

f o r m e d  b y  O t t e r  C r e e k  and  i t s  t r i b u t a r i e s  c o n s t i t u t e  t h e  

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

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

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

n o r t h - c e n t r a l  p a r t  o f  t h e  s u r v e y  a r e a  on  N a r l  32  a n d  3 3 .  

A c c e s s  t o  t h e  p r o p e r t y  i s  b y  h e l i c o p t e r  f r o m  R o s s  

R i v e r .  



11. G E O L O G Y  

I n  r e g i o n a l  t e r m s ,  O t t e r  C r e e k  l i e s  n e a r  t h e  w e s t e r n  

edge o f  t h e  S e l w y n  T u n g s t e n  and Base M e t a l  B e l t ,  w h i c h  h o s t s  

s e v e r a l  m a j o r  t u n g s t e n  s k a r n  d e p o s i t s  as w e l l  as a  number o f  

s e d - e x  ( A g ) - P b - Z n  d e p o s i t s .  

From t h e  l i m i t e d  o u t c r o p s  o b s e r v e d  on and a r o u n d  t h e  

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

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

g e o l o g y  i s  known  t o  c o m p r i s e  a  s e r i e s  o f  l o w e r  P a l e o z o i c  

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

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

F e l s i c  i n t r u s i v e s  o f  C r e t a c e o u s  age a r e  n o t a b l e  t o  t h e  

e a s t  i n  t h e  m a i n  S e l w y n  T u n g s t e n  B e l t .  These i n t r u s i v e s  

h a v e  c a u s e d  l o c a l  s k a r n i n g  and h o r n f e l s i n g  o f  s u r r o u n d i n g  

s e d i m e n t s  and h a v e  g i v e n  r i s e  t o  a  number o f  i m p o r t a n t  

t u n g s t e n  s k a r n  d e p o s i t s ,  s u c h  as MacTung and CanTung.  

On t h e  N A R L  c l a i m s  t h e m s e l v e s ,  g e o l o g i c  m a p p i n g  b y  

Canamax p e r s o n n e l  h a s  i d e n t i f i e d  s k a r n e d  c a r b o n a t e  and 

h o r n f e l s e d  p e l i t i c  s e d i m e n t s  o f  l o w e r  P a l e o z o i c  age.  The 

s e d i m e n t s  a r e  a p p r o x i m a t e l y  v e r t i c a l  and s t r i k e  WNW. W h i l e  

no  o u t c r o p s  o f  i n t r u s i v e s  h a v e  b e e n  n o t e d  on t h i s  p r o p e r t y ,  

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

makes a  c r e d i b l e  c a s e  f o r  t h e  p r e s e n c e  o f  s u c h  an i n t r u s i v e ,  

e i t h e r  c o n c e a l e d  u n d e r  o v e r b u r d e n  o r  i n  b e d r o c k  a t  a  s h a l l o w  

d e p t h .  



111. P R E V I O U S  E X P L O R A T I O N  

T h e r e  i s  n o  r e c o r d e d  p r i o r  e x p l o r a t i o n  on t h e s e  c l a i m s  

p r e v i o u s  t o  t h e  e x p l o r a t i o n  e f f o r t s  b y  Canamax. Canamax 

s t a k e d  t h e  N A R L  c l a i m s  i n  1 9 8 3  as a  r e s u l t  o f  i d e n t i f y i n g  

f a v o u r a b l e  s k a r n e d  and  h o r n f e l s e d  s e d i m e n t s  w i t h  m i n o r  

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

n o r t h - c e n t r a l  p a r t  o f  t h e  c l a i m  b l o c k .  F u r t h e r  p r o s p e c t i n g  

and m a p p i n g  i n  t h i s  a r e a  h a s  i d e n t i f i e d  s e v e r a l  n a r r o w  b a n d s  

o f  s k a r n e d  c a r b o n a t e  c a r r y i n g  a n o m a l o u s  amounts  o f  t u n g s t e n .  



I V  AIRCRAFT A N D  S U R V E Y  EQUIPMENT 

4 . 1  A i r c r a f t  

The h e l i c o p t e r  u s e d  f o r  t h e  s u r v e y  was an A e r o s p a t i a l e  

A l o u e t t e  owned and o p e r a t e d  b y  T r a n s  N o r t h e r n  T u r b o  

A i r  o f  W h i t e h o r s e .  I n s t a l l a t i o n  o f  t h e  g e o p h y s i c a l  

and a n c i  1 l a r y  e q u i p m e n t  was c a r r i e d  o u t  b y  A e r o d a t  a t  

W h i t e h o r s e .  The s u r v e y  a i r c r a f t  was f l o w n  a t  a  n o m i n a l  

a l t i t u d e  o f  60  m e t e r s .  

4.2 S u r v e y  E q u i p m e n t  

4 .2 .1  E l e c t r o m a g n e t i c  S y s t e m  

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

3 c o i l  p a i r s  w i t h  a  7m s e p a r a t i o n  o p e r a t e d  a t  3 

d i f f e r e n t  f r e q u e n c i e s  i n s t a l l e d  i n  a  r i g i d  8m 

l o n g  b i r d  t o w e d  30m b e l o w  t h e  h e l i c o p t e r .  

The t w o  v e r t i c a l  c o a x i a l  c o i l  p a i r s  w e r e  

o p e r a t e d  a t  9 4 5  and  4568 Hz w i t h  t h e  t h i r d  

h o r i z o n t a l  c o p l a n a r  c o i l  p a i r  a t  4175 Hz. These  

f r e q u e n c i e s  w e r e  u t i l i z e d  t o  o p t i m i z e  r e s p o n s e s  

f r o m  and d i s c r i m i n a t i o n  b e t w e e n  good  and p o o r  

c o n d u c t o r s .  A f t e r  n u l l i n g ,  t h e  s e c o n d a r y  

i n - p h a s e  and q u a d r a t u r e  s i g n a l s  w e r e  measured  t o  

f 0 .1  ppm o f  t h e  p r i m a r y  s i g n a l  s i m u l t a n e o u s l y  

f o r  e a c h  o f  t h e  3 f r e q u e n c i e s  w i t h  a  

t i m e - c o n s t a n t  o f  0 .1  s e c o n d s .  Each  c o i l  p a i r  

was s e p a r a t e l y  c a l i b r a t e d  w i t h  an i n t e r n a l  Q 

c o i  1. 

4.2.2 VLF-EM S y s t e m  

The VLF-EM S y s t e m  was a  H e r z  1 A  To tem.  T h i s  

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

q u a d r a t u r e  c o m p o n e n t  o f  t h e  s e l e c t e d  f r e q u e n c y .  



The s e n s o r  was i n s t a l l e d  i n  a  s m a l l  b i r d  t o w e d  

12  m e t e r s  b e l o w  t h e  h e l i c o p t e r .  The VLF 

t r a n s m i t t i n g  s t a t i o n  u s e d  i n  t h i s  s u r v e y  was NAA 

( C u t l e r ,  M e . ) .  

M a g n e t o m e t e r  

The m a g n e t o m e t e r  was a  G e o m e t r i c s  6 -803  p r o t o n  

p r e c e s s i o n  i n s t r u m e n t ,  w i t h  a  s e n s i t i v i t y  o f  1 

gamma a t  a  0 . 5  s e c o n d  s a m p l e  r a t e .  The s e n s o r  

was i n s t a l l e d  i n  a  s m a l l  b i r d  t o w e d  1 2  m e t e r s  

b e l o w  t h e  h e l i c o p t e r .  

4 .2 .4  M a g n e t i c  B a s e  S t a t i o n  

An I F G  p r o t o n  p r e c e s s i o n  m a g n e t o m e t e r  was 

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

v a r i a t i o n s  o f  t h e  e a r t h ' s  m a g n e t i c  f i e l d .  The  

c l o c k  o f  t h e  b a s e  s t a t i o n  was s y n c h r o n i z e d  w i t h  

t h a t  o f  t h e  a i r b o r n e  s y s t e m .  V a r i a t i o n s  w e r e  

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

o f  4  s e c o n d s  w i t h  an a c c u r a c y  o f  21.0 gamma. 

4.2.5 R a d a r  A1 t i m e t e r  

A  H o f f m a n  HRA-100 r a d a r  a l t i m e t e r  was u s e d  t o  

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

i n s t r u m e n t  i s  a  l i n e a r  f u n c t i o n  o f  a l t i t u d e  f o r  

maximum a c c u r a c y .  U n d e r  o p t i m a l  t e r r a i n  

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

i s  f 3m. C a l i b r a t i o n  t e s t s  w e r e  p e r f o r m e d  t o  

e n s u r e  i n s t r u m e n t  a c c u r a c y .  

4 .2 .6  T r a c k i n g  Camera  

A Geocam t r a c k i n g  c a m e r a  was u s e d  t o  r e c o r d  



f l i g h t  p a t h  on  3 5  mm f i l m .  The c a m e r a  was 

o p e r a t e d  i n  t h e  f r a m e  mode and t h e  f i d u c i a l  

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

d a t a  s y s t e m s  w e r e  a l s o  i m p r i n t e d  f o r  

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

4 . 2 . 7  A n a l o a  R e c o r d e r  

An RMS d o t - m a t r i x  r e c o r d e r  was u s e d  t o  d i s p l a y  

t h e  d a t a  d u r i n g  t h e  s u r v e y .  I n  a d d i t i o n  t o  

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

w e r e  r e c o r d e d :  

C h a n n e l  I n p u t  S c a l e  

A 1  t i m e t e r  ( 5 O O f t .  a t  

t o p  o f  c h a r t )  10 f t . / m m  

c o - a x i a l  c o i l s :  4 5 6 8  Hz:  

q u a d r a t u r e  2  p p d m m  

i n - p h a s e  2  ppmlrnm 

c o - p l a n a r  c o i l s :  4175  Hz:  

q u a d r a t u r e  4  ppmlrnm 

i n - p h a s e  4 ppm/mm 

c o - a x i a l  c o i l s :  9 4 6  Hz 

q u a d r a t u r e  2  ppm/mm 

i n - p h a s e  2  ppmlmm 

m a g n e t o m e t e r :  c o a r s e  25  gammalmrn 

m a g n e t o m e t e r :  f i n e  2 .5  gamma/mm 

VLF-EM T o t a l  F i e l d  2.5%/mm 

VLF-EM Q u a d r a t u r e  2.5%/mm 



4.2 .8  D i g i t a l  R e c o r d e r  

A P e r l e  DAC/NAV d a t a  s y s t e m  r e c o r d e d  t h e  s u r v e y  

d a t a  on  m a g n e t i c  t a p e .  I n f o r m a t i o n  r e c o r d e d  was 

as f o l l o w s :  

E q u i p m e n t  

EM 

VLF-EM 

R e s o l u t i o n  I n t e r v a l  

0 . 1  ppm 0 . 1  s e c o n d  

1 % 0 .5  s e c o n d  

m a g n e t o m e t e r  0 . 1  gamma 0 .5  s e c o n d  

a 1  t i m e t e r  1 .Om 1 .0  s e c o n d  

f i d u c i a l  ( t i m e )  0 . 1  s e c o n d  1 . 0  s e c o n d  

f i d u c i a l  ( m a n u a l )  0 . 1  s e c o n d  v a r i a b l e  

A e r o d a t  p e r s o n n e l  i n v o l v e d  i n  t h e  s u r v e y  w e r e  W a l l y  

B o y k o ,  o p e r a t o r  and  n a v i g a t o r ,  a n d  D a v e  W r i g h t ,  t e c h n i c i a n .  

The TNTA h e l i c o p t e r  f l i g h t  c r e w  c o n s i s t e d  o f  John  S l a t e ,  

p i l o t  a n d  B i l l  D a r l i n g ,  e n g i n e e r .  



V S U R V E Y  PROCEDURES 

The b a s e  o f  o p e r a t i o n s  f o r  t h e  s u r v e y  was Ross  R i v e r ,  

Yukon T e r r i t o r y .  D a t a  a c q u i s i t i o n  was c a r r i e d  o u t  on d u r i n g  

J u n e  9, 1984 ,  when b o t h  w e a t h e r  and m a g n e t i c  v a r i a t i o n s  w e r e  

f a v o u r a b l e .  A t o t a l  o f  1 2 5 . 4  km o f  s u r v e y  d a t a  w e r e  

a c q u i r e d .  

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

r a n g i n g  f r o m  250m i n  t h e  c e n t e r  o f  t h e  a r e a  t o  500m on t h e  

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

45m. F l i g h t  l i n e  o r i e n t a t i o n  was E N E .  G i v e n  t h e  s u b d u e d  

and a b u n d a n t  r e c o g n i z a b l e  t e r r a i n  f e a t u r e s  e x c e l l e n t  

n a v i g a t i o n  and good b i r d  h e i g h t  w e r e  m a i n t a i n e d .  B i r d  

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

s t e e p  l o c a l  r i d g e s  and n a r r o w  s t r e a m  c h a n n e l s .  

S u r v e y  n a v i g a t i o n  u t i l i z e d  a  1 :10 ,000  p h o t o m o s a i c  b a s e  

p r e p a r e d  b y  A e r o d a t .  Good c o n t r o l  was m a i n t a i n e d ,  b o t h  

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

a b u n d a n t  r e c o g n i z a b l e  t e r r a i n  f e a t u r e s .  M a n u a l  f i d u c i a l s  

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

a n n o t a t e d  o n  t h e  f l i g h t  p a t h  map as a  n e a r - r e a l - t i m e  r e c o r d  

o f  t h e  f l i g h t  p a t h .  The  p h o t o s  r e c o r d e d  b y  t h e  Geocam 

t r a c k i n g  c a m e r a  w e r e  s u b s e q u e n t l y  p r o c e s s e d  and u t  i 1 i z e d  t o  

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

The EM and m a g n e t i c  d a t a  r e c o r d e d  i n  a n a l o g u e  f o r m  o n  

t h e  RMS c h a r t  r e c o r d e r  w e r e  i n s p e c t e d  a t  t h e  e n d  o f  e a c h  

f l i g h t  f o r  a d h e r e n c e  t o  n o i s e  s p e c i f i c a t i o n s .  A l l  r e c o r d s  

e x h i b i t e d  a c c e p t a b l e  n o i s e  c h a r a c t e r i s t i c s .  A f e w  s p i k e s  

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

w e r e  t o o  s p o r a d i c  and t o o  weak t o  a f f e c t  d a t a  q u a l i t y  and 

were ,  i n  a n y  e v e n t ,  r e m o v e d  b y  p o s t - s u r v e y  p r o c e s s i n g .  



V I  S U R V E Y  R E S U L T S  

6 . 1  M a g n e t i c s  

The m a g n e t i c  a n o m a l i e s ,  as seen i n  F i g u r e  2 ,  e x h i b i t  a  

c o n s i d e r a b l e  d i v e r s i t y  o f  a m p l i t u d e s ,  o r i e n t a t i o n s ,  

s i z e s  and d e p t h s .  

As shown i n  t h e  i n t e r p r e t a t i o n  ( F i g u r e  3 ) ,  t h e  m a g n e t i c  

a n o m a l i e s  h a v e  been d i v i d e d  i n t o  t w o  c a t e g o r i e s :  1) 

a r e a l l y  r e s t r i c t e d  s h a l l o w  f e a t u r e s  t h a t  a r e  d i r e c t l y  

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

m i n e r a l i z a t i o n ;  and 2 )  a r e a l l y  e x t e n s i v e  m a g n e t i c  

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

u n i t s  o r  deep  i n t r u s i v e  o r  m e t a m o r p h i c  f e a t u r e s .  

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

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

o f  t h e  p r o p e r t y .  I n  d e t a i l ,  t h i s  b e l t  c h a n g e s  f r o m  a  

number o f  n a r r o w ,  s h a l l o w ,  l i n e a r  a n o m a l i e s  i n  i t s  

c e n t r a l  and w e s t e r n  p o r t i o n  t o  a  b r o a d ,  much d e e p e r  

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

f l i g h t  l i n e  l e n g t h ,  i t  i s  d i f f i c u l t  t o  d e r i v e  an 

a c c u r a t e  e s t i m a t e  o f  t h e  d e p t h  t o  t h e  d e e p  s o u r c e  i n  

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

o f  1 km. I n  a d d i t i o n  a  b r o a d  l o b e  o f  somewhat  h i g h e r  

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

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

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

s e v e r a l  h u n d r e d  m e t e r s .  

As seen  i n  F i g u r e  3, a  number  o f  f a u l t s  h a v e  been 

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

The m o s t  p r o m i n e n t  f a u l t  f o l l o w s  a  w e l l - d e f i n e d  N - S  

t o p o g r a p h i c  l i n e a m e n t  t h r o u g h  J a c k f i s h  L a k e  and bounds  

t h e  w e s t e r n  e x t e n t  o f  t h e  m a i n  m a g n e t i c  d o m a i n .  A 

s e c o n d  p e r s i s t e n t  f a u l t  i s  i n t e r p r e t e d  t o  e x t e n d  N E  
t h r o u g h  t h e  a r e a  o f  t u n g s t e n  o c c u r r e n c e s ,  c l o s e  t o  



O t t e r  C r e e k  a n d  p a r a l l e l  t o  i t .  O t h e r  f a u l t s  

i d e n t i f i a b l e  f r o m  t h e  m a g n e t i c s  e x h i b i t  l e s s e r  

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

t o  n o r t h e a s t ;  w h e r e  t h e s e  c r o s s  t h e  p r i n c i p l e  m a g n e t i c  

f e a t u r e ,  d i s p l a c e m e n t  i s  i n d i c a t e d  t o  b e  down t o  t h e  

e a s t .  

The  c o m p l e x  p a t t e r n  o f  f a u l t i n g  d i s c e r n e d  n e a r  t h e  

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

c l a i m  b l o c k  i s  o f  c o n s i d e r a b l e  i n t e r e s t  i n  l i g h t  o f  t h e  

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

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

a n o m a l i e s ,  t h e  m a g n e t i c  t e r r a i n  i s  q u i t e  f e a t u r e l e s s ,  

c o n s i s t e n t  w i t h  t y p i c a l  u n a l t e r e d  n o n - m a g n e t i c  

s e d i m e n t s .  

We.st o f  t h e  m a i n  f a u l t ,  t h e  m a g n e t i c  t e r r a i n  i s  r a t h e r  

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

m o d e r a t e  a m p l i t u d e  f e a t u r e s  w h i c h  d i s p l a y  n o  c l e a r - c u t  

s t r i k e  d i r e c t i o n  b u t  s u g g e s t  a  g e n e r a l  w e s t - n o r t h w e s t  

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

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

t h e  m a j o r  f a u l t  o r ,  as w i l l  b e  a r g u e d  b e l o w ,  may w e l l  

r e f l e c t  an e n t i r e l y  d i f f e r e n t  r o c k  t y p e  and  g e o l o g i c  

e n v i r o n m e n t .  

G i v e n  t h e  c o m p l e x i t y  o f  t h e  l o c a l  m a g n e t i c  r e s p o n s e s ,  

i t  i s  d i f f i c u l t  t o  a s c e r t a i n  w i t h  c o n f i d e n c e  t h e  d i p s  

o f  c a u s a t i v e  b o d i e s ,  b u t  i t  w o u l d  a p p e a r  t h a t  i n  t h e  

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

v e r t i c a l  o r  s t e e p l y  t o  t h e  s o u t h .  

6 . 2  E l e c t r o m a g n e t i c s  

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

a n o m a l i e s ,  as  shown  i n  F i g u r e s  4 and  5 and  l i s t e d  i n  

A p p e n d i x  11. M o s t  o f  t h e  s t r o n g e r  r e s p o n s e s  a r e  



i n f e r r e d  t o  b e  c a u s e d  b y  b e d r o c k  c o n d u c t o r s .  

C o n d u c t o r  axes  h a v e  b e e n  a s s i g n e d  t o  t h e  more  

s i g n i f i c a n t  b e d r o c k  c o n d u c t o r s  and l i n e - t o - l i n e  

c o r r e l a t i o n  h a s  b e e n  a t t e m p t e d  w i t h  an a l p h a n u m e r i c  

d e s i g n a t i o n  a t t a c h e d .  N o t e  t h a t  some o f  t h e  l i n e s  

' i m p l y  good c o n f i d e n c e  i n  t h e  i n f e r r e d  c o n t i n u i t y ,  

w h e r e a s  dashed  l i n e s  i n d i c a t e  o n l y  p r o b a b l e  c o n t i n u i t y  

o f  c o n d u c t o r s .  

I n  t h e  d i c u s s i o n  b e l o w  on  c o n d u c t i v e  f e a t u r e s ,  t h e  

f o l l o w i n g  h e i r a r c h y  o f  t e r m i n o l o g y  has  been e m p l o y e d .  

. C o n d u c t o r :  a  v a l i d ,  d i s c r e t e  v a r i a t i o n s  i n  e a r t h  

r e s i s t i v i t y  e x p r e s s e d  on one o r  more  f l i g h t  l i n e s .  

. C o n d u c t i v e  Zone:  one  o r  more  c o n d u c t o r s  t h a t  a r e  

s p a t i a l l y  c l o s e  t o g e t h e r  and e x h i b i t  p a r a l l e l  

t r e n d s .  

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

zones  p r o b a b l y  g e o l o g i c a l l y  r e l a t e d .  

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

s h a l l o w  d e p t h s  b e l o w  s u r f a c e .  However ,  a  s i z e a b l e  

f r a c t i o n  y i e l d e d  i n t e r p r e t e d  d e p t h s  o f  b e t w e e n  1 0  and 

2 5  rn b e l o w  s u r f a c e ,  c o n s i s t e n t  w i t h  t h e  g e n e r a l l y  

p e r v a s i v e  o v e r b u r d e n  c o v e r  i n  t h e  O t t e r  C r e e k  a r e a .  

Those  c o n d u c t o r s  w i t h  d e p t h s  i n  e x c e s s  o f  1 0  m w i l l  b e  

n o t e d  i n  t h e  f o l l o w i n g  d i s c u s s i o n .  

I n  g e n e r a l ,  t h e  i d e n t i f i e d  c o n d u c t o r s  and c o n d u c t i v e  

z o n e s  e x h i b i t  a  g e n e r a l  w e s t - n o r t h w e s t  t r e n d  and a r e  

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

The  m o s t  p e r s i s t e n t  s y s t e m  o f  c o n d u c t i v e  zones ,  

d e s i g n a t e d  Sys tem A, t r e n d s  w e s t - n o r t h w e s t  a l o n g  t h e  

n o r t h e r n  b o r d e r  o f  t h e  p r o p e r t y .  Sys tem A has  b e e n  

d i v i d e d  i n t o  f o u r  s e p a r a t e  c o n d u c t i v e  z o n e s .  Zone ~ 1 '  



on  t h e  w e s t e r n  s i d e  o f  t h e  p r o p e r t y ,  c o n t a i n s  t h r e e  

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

t o  s t r o n g  a m p l i t u d e s  and g o o d  c o n d u c t i v i t y -  

t h i c k n e s s e s .  I n t e r p r e t e d  d e p t h s  r a n g e  f r o m  1 0  t o  19m. 

The i n d i v i d u a l  c o n d u c t o r s  w i t h i n  Zone A 1  d i s p l a y  c l o s e  

p r o x i m i t y  t o  o r  c o i n c i d e n c e  w i t h  t w o  n a r r o w ,  l i n e a r  

m a g n e t i c  a n o m a l i e s .  I n  a s  much as s k a r n e d  s e d i m e n t s  

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

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

Zone A 1  c o n s t i t u t e  s e v e r a l  v e r y  a t t r a c t i v e  t a r g e t s .  

N o t e  t h a t  t h e  c o n d u c t o r  i s  s t r o n g e s t  i n  t h e  w e s t e r n  

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

t h e  e a s t e r n  end  o f  t h e  m a g n e t i c  anomaly .  

Zone A 2 ,  s e p a r a t e d  f r o m  Zone A 1  b y  t w o  i n t e r p r e t e d  

f a u l t ' s ,  i s  a  m u l t i p l e  zone  d e f i n e d  b y  s t r o n g  r e s p o n s e s  

on  t w o  l i n e s .  C o n d u c t i v i t y - t h i c k n e s s  i s  i n d i c a t e d  t o  

b e  medium, w i t h  c a l c u l a t e d  d e p t h s  r a n g i n g  f r o m  11 t o  

17m. The i n d i v i d u a l  c o n d u c t o r s  d i s c e r n e d  w i t h i n  Zone 

A 2  c o i n c i d e  w h o l l y  o r  i n  p a r t  w i t h  a  l o c a l  m a g n e t i c  

anoma ly .  W h i l e  t h e r e  i s  some u n c e r t a i n t y  as t o  t h e  

s t r i k e  o f  t h e  i n d i v i d u a l  c o m p o n e n t s ,  i t  i s  c l e a r  t h a t  

t h i s  zone as  a  w h o l e  c o n s t i t u t e s  a  v e r y  a t t r a c t i v e  

t a r g e t .  

Zone A3, s e p a r a t e d  f r o m  Zone A 2  t o  t h e  w e s t  b y  an  

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

e x h i b i t  good p e r s i s t e n c e  and l o w  t o  medium 

c o n d u c t i v i t y - t h i c k n e s s .  I n t e r p r e t e d  d e p t h s  f a l l  i n t o  a  

g e n e r a l  r a n g e  o f  b e t w e e n  1 2  and  20 m b e l o w  s u r f a c e .  

The w e s t e r n  e n d  o f  Zone A 3  i s  p a r t i a l l y  c o i n c i d e n t  w i t h  

a  l o c a l  m a g n e t i c  anoma ly ,  l e n d i n g  c o n s i d e r a b l e  i n t e r e s t  

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

P r o c e e d i n g  f u r t h e r  e a s t  a c r o s s  a n o t h e r  i n t e r p r e t e d  

f a u l t ,  Zone A 4  i s  seen t o  c o m p r i s e  t h r e e  i n d i v i d u a l  

c o n d u c t o r s ,  a l l  o f  w h i c h  e x h i b i t  c o n s i d e r a b l e  

p e r s i s t e n c e .  Anoma ly  amp1 i t u d e s  a r e  l o w  t o  m o d e r a t e  



and  c o n d u c t i v i t y - t h i c k n e s s e s  a r e  g e n e r a l l y  q u i t e  l o w .  

I n t e r p r e t e d  d e p t h s  a r e  l a r g e l y  l e s s  t h a n  10 m.  T h e r e  

i s  no s i g n i f i c a n t  m a g n e t i c  a n o m a l y  a s s o c i a t e d  w i t h  Zone 

A 4 ,  a l t h o u g h  i t  l i e s  a d j a c e n t  t o  t h e  deep  e a s t e r n  

m a g n e t i c  f e a t u r e .  

L y i n g  s l i g h t l y  n o r t h  o f  S y s t e m  A i s  Zone AA,  e x t e n d i n g  

o v e r  f i v e  f l i g h t  l i n e s .  T h e r e  i s  n o  s i g n i f i c a n t  

p e r s i s t e n t  m a g n e t i c  a n o m a l y  a s s o c i a t e d  w i t h  t h i s  zone,  

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

o f  t h e  m a i n  m a g n e t i c  d o m a i n .  

S y s t e m  B  c o n s i s t s  o f  f i v e  s e p a r a t e  z o n e s ,  B 1  t h r o u g h  

B5. Zone B 1 ,  d e t e c t e d  on  f o u r  l i n e s  a l o n g  t h e  O t t e r  

C r e e k  c h a n n e l ,  has  p o o r  c o n d u c t i v i t y - t h i c k n e s s  and i s  

p o s s i b l y a n  o v e r b u r d e n  r e s p o n s e .  However ,  i t  does h a v e  

r e a s o n a b l e  a n o m a l y  c h a r a c t e r  and l i e s  on t h e  n o r t h  

f l a n k  o f  a  n a r r o w ,  l o c a l  m a g n e t i c  a n o m a l y .  F o r  t h i s  

r e a s o n  i t  i s  i n c l u d e d  as  a  p o s s i b l e  weak b e d r o c k  

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

10m. 

Zone 82, on t h e  o t h e r  hand,  i s  a  s t r o n g  c o n d u c t o r  

d e t e c t e d  on t w o  l i n e s  w i t h  medium t o  h i g h  

c o n d u c t i v i t y - t h i c k n e s s .  I t  l a c k s  a n y  c o i n c i d e n t  

rn 'agne t i c  anomaly ,  a l t h o u g h  i t  l i e s  somewhat  s o u t h  o f  

o n e  o f  t h e  segmen ts  o f  t h e  m a i n  m a g n e t i c  anoma ly .  D e p t h  

i s  i n d i c a t e d  t o  b e  i n  t h e  r a n g e  o f  10-15m. 

Zone B3 e x t e n d s  o v e r  a t  l e a s t  f i v e  f l i g h t  l i n e s  i n  t h e  

c e n t e r  o f  t h e  s u r v e y .  Anoma ly  r e s p o n s e s  a r e  m o d e r a t e ,  

w i t h  medium c o n d u c t i v t y - t h i c k n e s s  i n d i c a t e d .  I t  h a s  

n o  a c c o m p a n y i n g  m a g n e t i c  anoma ly ,  a l t h o u g h  i t  f a l l s  

w i t h i n  t h e  m a i n  m a g n e t i c  d o m a i n .  

Zone  B4,  l y i n g  i m m e d i a t e l y  n o r t h  o f  Zone B3, i s  a  

s t r o n g ,  o n e - l i n e  r e s p o n s e  o f  med ium 

c o n d u c t i v i t y - t h i c k n e s s .  The c o n d u c t o r  i s  on t h e  s o u t h  



f l a n k  o f  a  n a r r o w ,  l o c a l  m a g n e t i c  a n o m a l y .  The 

i s o l a t e d  c h a r a c t e r  and m a g n e t i c  a s s o c i a t i o n  h e i g h t e n  

i n t e r e s t  i n  t h i s  f e a t u r e .  

Zone Bg, s e p a r a t e d  f r o m  Zone B4 b y  an i n t e r p r e t e d  

f , a u l t ,  e x t e n d s  o v e r  1.5 km. A m p l i t u d e s  a r e  g e n e r a l l y  

m o d e r a t e  w i t h  an i n d i c a t e d  med ium c o n d u c t i v i t y -  

t h i c k n e s s .  Anomaly  s h a p e s  s u g g e s t  a  d i p  t o  t h e  s o u t h .  

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

l i e s  above  t h e  b r o a d ,  d e e p  m a g n e t i c  f e a t u r e .  

L y i n g  s o u t h  o f  Sys tem B a r e  a  s e r i e s  o f  c o n d u c t i v e  

zones  d e f i n i n g  Sys tem C .  Zone C 1 ,  i n  t h e  c e n t r a l  

p o r t i o n  o f  t h e  s u r v e y  a r e a ,  c o n s i s t s  o f  t w o  s e p a r a t e  

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

c o n d u c t i v i t y - t h i c k n e s s .  T h e r e  i s  a  s u g g e s t i o n  o f  a 

s o u t h  d i p  f r o m  t h e  E M  p r o f i l e s .  T h e r e  i s  no c o n s i s t e n t  

l o c a l  m a g n e t i c  anoma ly  a s s o c i a t e d  w i t h  t h i s  zone ,  

a l t h o u g h  a n o m a l y  B on L i n e  1 1 6 0  has  a  v e r y  s m a l l  

a c c o m p a n y i n g  m a g n e t i c  a n o m a l y .  I n  g e n e r a l ,  Zone C 1  

l i e s  on t h e  n o r t h  f l a n k  o f  a  b r o a d ,  deep  m a g n e t i c  

f e a t u r e .  

Zone C2 ,  i n  t h e  e a s t - c e n t r a l  p a r t  o f  t h e  s u r v e y  a r e a ,  

c o n s i s t s  o f  a t  l e a s t  t w o  s e p a r a t e  c o n d u c t o r s  w i t h  

medium t o  good c o n d u c t i v i t y - t h i c k n e s s .  T h e r e  i s  no 

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

i n d i v i d u a l  c o n d u c t o r s .  Zone C 2 ,  w h i c h  e x t e n d s  a t  l e a s t  

one  k i l o m e t e r ,  may c o n t i n u e  f u r t h e r  t o  t h e  e a s t  as a  

s e r i e s  o f  weak r e s p o n s e s  w i t h  p o o r  c o n d u c t i v i t y -  

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

n e x t  t h r e e  o r  f o u r  l i n e s .  

Zone C C ,  w h i c h  l i e s  s o u t h  o f  Zone C 1 ,  e x t e n d s  o v e r  

s e v e r a l  k i l o m e t e r s  w i t h  r a t h e r  v a r i a b l e  

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

a m p l i t u d e s  and c o n d u c t i v i t y - t h i c k n e s s e s ,  and i s  w i d e  

a n d / o r  m u l t i p l e ,  w h i l e  t h e  e s t e r n  p o r t i o n  i s  much 

weaker ,  w i t h  l o w  c o n d u c t i v i t y - t h i c k n e s s .  T h e r e  i s  no 



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

d e p t h s  a r e  g r e a t e r  t h a n  10m. 

Sys tem D, i n  t h e  s o u t h - c e n t r a l  p a r t  o f  t h e  s u r v e y ,  

c o n s i s t s  o f  t h r e e  s e p a r a t e  zones ,  D l ,  02 and D D .  Zone 

Dl i s  a  v e r y  s t r o n g ,  m u l t i p l e  r e s p o n s e  e x t e n d i n g  o v e r  1 - 
km. C o n d u c t i v i t y - t h i c k n e s s e s  a r e  h i g h  t o  v e r y  h i g h .  

T h e r e  i s  a  s u g g e s t i o n  o f  a  n o r t h  d i p  t o  t h i s  f e a t u r e .  

W h i l e  t h e r e  i s  no s i g n i f i c a n t  l o c a l  m a g n e t i c  anoma ly  

a s s o c i a t e d  w i t h  i t ,  t h e  zone  does  l i e  a b o v e  a  b r o a d  

a n o m a l y  i n t e r p r e t e d  t o  r e f l e c t  a  d e e p e r  m a g n e t i c  

s o u r c e .  

Zone D2, s e p a r a t e d  f r o m  Zone D l  b y  an i n t e r p r e t e d  

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

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

t h i c k n e s s e s  a r e  g e n e r a l l y  medium, w i t h  an i n d i c a t i o n  o f  

a  d i p  t o  t h e  n o r t h .  T h e r e  i s  no a s s o c i a t e d  m a g n e t i c  

a n o m a l y .  

Zone DD, i m m e d i a t e l y  t o  t h e  n o r t h  o f  Zone D l ,  i s  a  

s h o r t ,  s t r o n g  c o n d u c t o r  e x p r e s s e d  o n  t h r e e  f l i g h t  

1 i n e s .  W h i l e  t h e r e  i s  no a s s o c i a t e d  m a g n e t i c  anomaly ,  

t h e  a m p l i t u d e  and i n d i c a t e d  w i d t h  o f  t h e  f e a t u r e  c r e a t e  

some i n t e r e s t .  

Sys tem E,  n e a r  t h e  s o u t h - c e n t r a l  e d g e  o f  t h e  s u r v e y ,  

c o n s i s t s  o f  t w o  z o n e s  s e p a r a t e d  b y  an i n t e r p r e t e d  

f a u l t .  Zone E l ,  a  s t r o n g ,  m u l t i p l e  r e s p o n s e ,  has an 

i n d i c a t e d  w e s t - n o r t h w e s t  s t r i k e .  Zone €2,  on t h e  o t h e r  

hand,  e x h i b i t s  an a n o m a l o u s  s t r i k e  o f  n e a r l y  

n o r t h - s o u t h .  D e t e c t e d  o n  f o u r  f l i g h t  l i n e s ,  i t  

u n d o u b t e d l y  e x t e n d s  f u r t h e r  t o  t h e  s o u t h ,  beyond  t h e  

l i m i t s  o f  t h e  p r e s e n t  s u r v e y .  A n o m a l y  a m p l i t u d e s  a r e  

q u i t e  h i g h ,  w i t h  c o n d u c t i v i t y - t h i c k n e s s  i n d i c a t e d  t o  b e  

medium. T h e r e  i s  n o  a c c o m p a n y i n g  m a g n e t i c  anoma ly  w i t h  
e i t h e r  zone .  



Zone F,  somewhat t o  t h e  e a s t  o f  S y s t e m  E ,  a l s o  c o n s i s t s  

o f  m u l t i p l e  c o n d u c t o r s  o f  medium t o  good 

c o n d u c t i v i t y - t h i c k n e s s .  L i k e  S y s t e m  E, i t  l a c k s  a n y  

a s s o c i a t e d  m a g n e t i c  anoma ly .  Zone F may r e p r e s e n t  a  

c o n t i n u a t i o n  o f  S y s t e m  E,  r e - a p p e a r i n g  f r o m  beyond  t h e  

s o u t h e r n  l i m i t s  o f  t h e  s u r v e y .  

West  o f  t h e  m a j o r  J a c k f i s h  L a k e  f a u l t  a r e  a  number o f  

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

t h i c k n e s s  and s t r o n g  a m p l i t u d e s  w h i c h  a r e  e x p r e s s e d  on 

o n l y  o n e  o r  two  f l i g h t  l i n e s .  

Zone G ,  w h i c h  was d e t e c t e d  on  t w o  f l i g h t  l i n e s ,  w i t h  

l o w  t o  medium c o n d u c t i v i t y - t h i c k n e s s  has a t  l e a s t  t w o  

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

n a r r o w ,  l i n e a r  m a g n e t i c  anoma ly ,  a l t h o u g h  t h e  s t r o n g e s t  

r e s p o n s e  on L i n e  1 1 0 0  i s  a p p a r e n t l y  n o n - m a g n e t i c .  I t  

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

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

d i s t i n c t .  N o t e  t h a t  t h e  J a c k f i s h  L a k e  f a u l t  t e r m i n a t e s  

t h i s  c o n d u c t o r  t o  t h e  e a s t .  

Zone H, i s  a  o n e - l i n e  f e a t u r e  w i t h  t w o  i n d i c a t e d  

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

i s  d i r e c t l y  c o i n c i d e n t  and c o - e x t e n s i v e  w i t h  a  l o c a l  

m a g n e t i c  anoma ly .  The c o m b i n e d  c h a r a c t e r i s t i c s  o f  t h i s  

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

Zone  I, a l s o  d e t e c t e d  o n l y  on one  l i n e ,  h a s  g o o d  

c o n d u c t i v i t y - t h i c k n e s s  and s t r o n g  a m p l i t u d e s .  I t  i s  

i n t e r p r e t e d  t o  l i e  i n  a  s e c t o r  b o u n d e d  b y  t w o  

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

a n o m a l y .  

Zone J, d e t e c t e d  o n l y  on  t h e  s o u t h e r n  end o f  l i n e  

1100S,  has  a  good a m p l i t u d e  and med ium c o n d u c t i v i t y -  

t h i c k n e s s .  I t  d o e s  n o t  a p p e a r  t o  h a v e  a n y  a c c o m p a n y i n g  

m a g n e t i c  anoma ly .  



T h e r e  a r e ,  o f  c o u r s e ,  a  number o f  o t h e r  w e a k e r  EM 

r e s p o n s e s  w h i c h  h a v e  n o t  been g i v e n  a  s p e c i f i c  z o n e  

d e s i g n a t i o n  and w h i c h  a r e  n o t  d i s c u s s e d  i n  t h i s  

r e p o r t .  M o s t  o f  t h e  p o o r  r e s p o n s e s  o v e r  l a k e s  and l o w  

swampy g r o u n d  a r e  v i e w e d  w i t h  good c o n f i d e n c e  t o  

r e f l e c t  c o n d u c t i v e  o v e r b u r d e n .  A f ew ,  h o w e v e r ,  d e s e r v e  

b r i e f  m e n t i o n :  ( 1 )  A t  t h e  e a s t e r n  end  o f  t h e  s u r v e y  

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

n o n - m a g n e t i c  and w h i c h  u n d o u b t e d l y  e x t e n d  f u r t h e r  e a s t  

b e y o n d  t h e  l i m i t s  o f  t h e  s u r v e y ;  ( 2 )  On L i n e  1150,  

a n o m a l y  F  i s  an i s o l a t e d  r e s p o n s e  w i t h  h i g h  

c o n d u c t i v i t y - t h i c k n e s s  and an i n d i c a t e d  d e p t h  o f  20m. 

( 3 )  weak r e s p o n s e s  w i t h  good  c o n d u c t i v i t y - t h i c k n e s s e s  

on  L i n e s  1 2 4 0  and 1 2 5 0  ( a n o m a l i e s  H & K ,  r e s p e c t i v e l y ) ,  

i n d i c a t e d  t o  b e  f a i r l y  deep (10 -15m)  and n o n - m a g n e t i c ,  

t h a t  may be a  c o n t i n u a t i o n  o f  Zone D l .  

A p p a r e n t  R e s i s t i v i t y  

A p p a r e n t  r e s i s t i v i t i e s  c a l c u l a t e d  f o r  a  10 m c o n d u c t i v e  

l a y e r  o v e r  a  r e s i s t i v e  h a l f - s p a c e  f o r  t h e  4175 H z  

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

t h a n  4  ohm-m t o  a  maximum o f  250 ohm-m o v e r  t h e  

r e s i s t i v e  o u t c r o p p i n g  l i t h o l o g i e s ,  as shown i n  F i g u r e  

6 .  A v e r a g e  a p p a r e n t  r e s i s t i v i t i e s  f o r  t h e  c e n t r a l  p a r t  

o f  t h e  s u r v e y  a r e  o f  t h e  o r d e r  o f  20  t o  30  ohm-m. 

The O t t e r  C r e e k  a r e a  h a s  s i g n i f i c a n t  amoun ts  o f  

c o n d u c t i v e  o v e r b u r d e n ,  i n d i c a t e d  q u a n t i t a t i v e l y  b y  t h e  

p r o f i l e  r e s p o n s e s  as  w e l l  as q u a l i t a t i v e l y  b y  t h e  

d e r i v e d  a p p a r e n t  r e s i s t i v i t y .  Hence,  some o f  t h e  

v a r i a t i o n s  i n  a p p a r e n t  r e s i s t i v i t y ,  p a r t i c u l a r l y  some 

o f  t h e  s u b t l e r  r e s i s t i v i t y  l o w s ,  l i k e l y  r e f l e c t  c h a n g e s  

i n  t h e  t h i c k n e s s  and  c o n d u c t i v i t y  o f  t h e  o v e r b u r d e n  

r a t h e r  t h a n  c h a n g e s  i n  t h e  b e d r o c k  r e s i s t i v i t y .  



The  f r e q u e n c y  o f  t h e  s y s t e m  ( 4 1 7 5  H z )  and  t h e  m o d e l  

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

e f f e c t i v e  u p p e r  l i m i t  o f  3 0 0  ohm-m on  c a l c u l a t e d  

r e s i s t i v i t i e s .  C o n s e q u e n t l y ,  t r u e  r e s i s t i v i t i e s  f o r  

r e s i s t i v e  l i t h o l o g i e s  a r e  l i k e l y  t o  b e  i n  e x c e s s  o f  t h e  

v a l u e s  shown i n  F i g u r e  6. 

The  p a t t e r n  o f  a p p a r e n t  r e s i s t i v i t i e s  e n a b l e  d i v i s i o n  

o f  t h e  a r e a  i n t o  t h r e e  s e p a r a t e  d o m a i n s .  Doma in  1, 

w e s t  o f  t h e  J a c k f i s h  L a k e  f a u l t ,  i s  c h a r a c t e r i z e d  b y  

med ium t o  h i g h  r e s i s t i v i t i e s  and  t h e  a b s e n c e  o f  

d i s c r e t e  b e d r o c k  c o n d u c t o r s .  The h i g h e s t  

r e s i s t i v i t i e s  ( i n  e x c e s s  o f  2 0 0  ohm-m) i n  t h e  

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

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

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

c o n d u c t i v e  o v e r b u r d e n ,  w i t h  t h e  b e d r o c k  r e s i s t i v i t y  

r e m a i n i n g  h i g h .  

Domain  2, a l o n g  t h e  n o r t h e r n  b o r d e r  o f  t h e  s u r v e y  a r e a ,  

i s  a l s o  c h a r a c t e r i z e d  b y  f a i r l y  h i g h  r e s i s t i v i t i e s ,  

a v e r a g i n g  a b o u t  100 ohm-m, and  an a b s e n c e  o f  d i s c r e t e  

b e d r o c k  c o n d u c t o r s .  L o c a l  r e s i s t i v i t y  l o w s  o v e r  l o w  

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

a n d  m o r e  c o n d u c t i v e  o v e r b u r d e n .  T h i s  u n i t  u n d o u b t e d l y  

d e f i n e s  an a s s e m b l a g e  o f  r o c k s  d i s t i n c t  f r o m  t h o s e  

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

Doma in  3, c o m p r i s i n g  t h e  c e n t r a l  and  s o u t h e r n  p o r t i o n s  

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

t h e  r a n g e  o f  1 5  t o  40 ohm-m. W i t h i n  t h i s  d o m a i n ,  t h e  

i n d i v i d u a l  b e d r o c k  c o n d u c t o r s  o r  c o n d u c t i v e  z o n e s  

d e f i n e  d i s c r e t e  r e s i s t i v i t y  l o w s  t h a t  f a l l  t o  b e l o w  4 

ohm-m. The  t r e n d s  o f  t h e  r e s i s t i v i t y  l o w s  a r e  l a r g e l y  

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



d e r i v e d  f r o m  a n a l y s i s  o f  t h e  r e s p o n s e s  i n  p r o f i l e  

f o r m .  I n  some i n s t a n c e s ,  o f  c o u r s e ,  t h e  p e a k  r e s p o n s e  

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

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

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

a p p a r e n t  r e s i s t i v i t y  and  t h e  s m o o t h i n g  a p p l i e d  i n  

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

e x a m p l e  o f  t h i s  s o r t  o f  d i s p l a c e m e n t  i s  s e e n  on  L i n e s  

1 2 4  t o  1 2 7  c o v e r i n g  c o n d u c t o r  Zone 02,  w h e r e  t h e  

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

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

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



DISCUSSION 

The c o m b i n e d  A E M  and aerornag s u r v e y  d i s c l o s e d  an 

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

7 . 1  M a a n e t i c s  

The n e a r - s u r f a c e  m a g n e t i c  a n o m a l i e s  i n  t h e  c e n t r a l  p a r t  

o f  t h e  p r o p e r t y  a r e  a s s o c i a t e d  w i t h  t h e  o b s e r v e d  

s k a r n i n g  and h o r n f e l s i n g  and a r e  r e a d i l y  i n t e r p r e t e d  t o  

r e f l e c t  a  p a r t i c u l a r  band  o f  t h e  s e d i m e n t s  t h a t  has  

been  i n t e n s e l y  m e t a m o r p h a s e d  a n d / o r  s k a r n e d .  I t  i s  

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

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

r e f l e c t  m a g n e t i c  p y r r h o t i t e ,  w h i c h  may h a v e  f o r m e d  

d u r i n g  s k a r n i n g .  

Thus,  t h e  m a i n  w e s t - n o r t h w e s t  t r e n d i n g  m a g n e t i c  d o m a i n  

l i k e l y  a r i s e s  f r o m  m e t a m o r p h i c  e f f e c t s  i m p o s e d  b y  a  

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

a n o m a l y  c o u l d  a r i s e  f r o m  metarnorphased s e d i m e n t s  

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

t h e  n e a r - s u r f a c e  m e t a m o r p h i c  e f f e c t s  o r  f r o m  a  

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

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

o f  a  b l o c k  s u b s e q u e n t  t o  t h e  C r e t a c e o u s ?  m e t a m o r p h i c  

e v e n t s .  S i m i l a r l y ,  t h e  b r o a d ,  l o b a t e  m a g n e t i c  a n o m a l y  

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

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

i n t r u s i v e .  

The r a t h e r  d i f f e r e n t  m a g n e t i c  doma in  seen w e s t  o f  t h e  

J a c k f i s h  L a k e  f a u l t  i s  i n t e r p r e t e d  t o  a r i s e  f r o m  a  

s e p a r a t e  r o c k  t y p e .  I n t e r m e d i a t e  v o l c a n i c  f l o w s  o r  

d i o r i t i c  i n t r u s i v e  r o c k s  a r e  l i k e l y  c a n d i d a t e s .  B o t h  



t h e s e  l i t h o l o g i e s ,  i t  s h o u l d  b e  n o t e d ,  w o u l d  be  

p r e d o m i n a n t l y  r e s i s t i v e  and l a c k i n g  i n  d i s c r e t e  

c o n d u c t o r s ,  c o n s i s t e n t  w i t h  t h e  o b s e r v e d  E M  

c h a r a c t e r i s t i c s .  I f  v o l c a n i c s  c o m p r i s e  t h i s  u n i t ,  

t h e y  l i k e l y  l i e  above  t h e  P a l e o z o i c  s e d i m e n t s  w i t h  

a s s o c i a t e d  c o n d u c t o r s ,  t h u s  a c c o u n t i n g  f o r  t h e  

d i s a p p e a r a n c e  o f  c o n d u c t o r s  w e s t  o f  L i n e  1 0 9 0 .  

N o r t h  and s o u t h  o f  t h e  c e n t r a l  d o m a i n  o f  l o c a l  and deep  

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

non -magne t  i c  c h a r a c t e r ,  c o n s i s t e n t  w i t h  t h e  absence  o f  

a n y  imposed  m e t a m o r p h i s m .  T h i s  s e r v e s  t o  r e i n f o r c e  t h e  

anoma lous  m a g n e t i c  c h a r a c t e r  o f  t h e  O t t e r  C r e e k  

p r o p e r t y .  

7.2 E l e c t r o m a g n e t i c s  

The s u r v e y  d i s c l o s e d  a  f a i r  number o f  b e d r o c k  

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

t h e  s u r v e y ,  w i t h  an a v e r a g e  w e s t - n o r t h w e s t  s t r i k e .  

The l o n g e r  n o n - m a g n e t i c  c o n d u c t o r s ,  p a r t i c u l a r l y  away 

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

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

w o u l d  i n c l u d e  Zone Aq, 85, CC,  D l ,  02, €1, and € 2 .  

C o n v e r s e l y ,  t h o s e  c o n d u c t o r s  w h i c h  have  s h o r t  s t r i k e  

l e n g t h s  and a  g r e a t e r  o r  l e s s e r  d e g r e e  o f  m a g n e t i c  

a s s o c i a t i o n  a r e  v i e w e d  as f a v o u r a b l e  t a r g e t s .  The 

h i g h e s t  p r i o r i t y  t a r g e t s  amongs t  t h e s e  a r e  Zones A 1  and 

A2 w h i c h  c o n s i s t  o f  m u l t i p l e  i n d i v i d u a l  c o n d u c t i v e  

h o r i z o n s  i n  t h e  a r e a  where  s k a r n e d  s e d i m e n t s  and m i n o r  

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



A 3  h a s  s i m i l a r  g e o p h y s i c a l  c h a r a c t e r i s t i c s ,  a l t h o u g h  n o  

known t u n g s t e n  o c c u r r e n c e s  h a v e  been  f o u n d  i n  t h i s  

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

C o n s t i t u t i n g  s e c o n d  o r d e r  t a r g e t s ,  b u t  n o n e t h e l e s s  

q u i t e  f a v o u r a b l e  o n  t h e  b a s i s  o f  t h e i r  g e o p h y s i c a l  

c h a r a c t e r i s t i c s ,  a r e  Zones  B1, B2, B3, B4, C1, DD and 

H .  I n  a d d i t i o n  t o  t h e  p r e c e d i n g ,  t h e  i s o l a t e d  

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

as Zones  G, I a n d  J, d e s e r v e  s c r u t i n y  t o  d e t e r m i n e  t h e  

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

7 .3  A p p a r e n t  R e s i s t i v i t y  

The  d e r i v e d  a p p a r e n t  r e s i s t i v i t y  map r e a d i l y  d e l i n e a t e s  

s e v e r a l  d i f f e r e n t  1  i t h o l o g i c  t y p e s .  The c e n t r a l  a r e a  

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

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

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

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

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

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

h o r i z o n s .  

F i n a l l y ,  w e s t  o f  t h e  J a c k f i s h  L a k e  f a u l t ,  t h e  g e n e r a l l y  

h i g h  r e s i s t i v i t i e s  ( a n d  t h e  a b s e n c e  o f  d i s c r e t e  b e d r o c k  

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

i n  v i e w  o f  i t s  m a g n e t i c  c h a r a c t e r  i s  l i k e l y  t o  b e  

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

v o l c a n i c  f l o w s ,  t h e y  may w e l l  be  y o u n g e r  t h a n  and  

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

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

d i s a p p e a r a n c e  o f  c o n d u c t o r s  w e s t  o f  L i n e  1090.  



V I I I CONCLUSIONS 

The c o m b i n e d  h e l i c o p t e r  e l e c t r o m a g n e t i c  and 

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

o b j e c t i v e s ,  y i e l d i n g  t h e  f o l l o w i n g  s i g n i f i c a n t  r e s u l t s :  

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

( 1 )  A c e n t r a l  d o m a i n  o f  g e n e r a l l y  l i n e a r  a n o m a l i e s  

t r e n d i n g  WNW, c o i n c i d i n g  w i t h  known s k a r n e d  and 

h o r n f e l s e d  s e d i m e n t s ;  

( 2 )  A d e e p  e a s t e r n  e x t e n s i o n  t o  t h e  p r i n c i p l e  

m a g n e t i c  d o m a i n  t h a t  may r e f l e c t  p r o g r e s s i v e l y  

d e e p e r  m e t a m o r p h o s e d  s e d i m e n t s  o r  a  b l i n d  

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

e f f e c t s ;  

( 3 )  C o n s i d e r a b l e  c r o s s - f a u l t i n g  t h a t  h a s  d i s r u p t e d  

t h e  p r i n c i p l e  m a g n e t i c  domain ;  i n  p a r t i c u l a r  a  

p e r s i s t e n t  N N E - t r e n d i n g  f a u l t  e x t e n d i n g  t h r o u g h  

J a c k f i s h  L a k e  d e f i n e s  t h e  e a s t e r n  e x t e n t  o f  t h e  

P a l e o z o i c  s e d i m e n t s .  

The  e l e c t r o m a g n e t i c  r e s u l t s  r e v e a l e d ;  

( 1 )  T h r e e  v e r y  f a v o u r a b l e  c o n d u c t i v e  z o n e s  w i t h  

a s s o c i a t e d  m a g n e t i c  a n o m a l i e s  t h a t  d e f i n e  a  

s e m i - c o n t i n u o u s  h o r i z o n  w h i c h  e x t e n d s  t h r o u g h  

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

h o r n f e l s e d  s e d i m e n t s  w i t h  anomalous  t u n g s t e n  

v a l u e s ;  t h e s e  c o n s t i t u t e  e x c e l l e n t  

f i r s t - p r i o r i t y  t a r g e t s ;  



( 2 )  Ten c o n d u c t i v e  z o n e s  w h i c h  have f a v o u r a b l e  

g e o p h y s i c a l  c h a r a c t e r i s t i c s ;  t h e s e  c o n s t i t u t e  

good  s e c o n d - p r i o r i t y  t a r g e t s ;  

. ( 3 )  P e r s i s t e n t ,  n o n - m a g n e t i c  c o n d u c t i v e  z o n e s  w h i c h  

i n  a l l  l i k e l i h o o d  d e f i n e  g r a p h i t i c  h o r i z o n s ;  

( 4 )  A number  o f  f a u l t s ,  w i t h  p r e d o m i n a n t l y  N t o  N E  

s t r i k e s ,  w h i c h  d i s r u p t  t h e  t r e n d s  o f  E M  

c o n d u c t o r s ;  i n  p a r t i c u l a r ,  t h e  J a c k f i s h  L a k e  

f a u l t  m a r k s  t h e  w e s t e r n  e x t e n t  o f  t h e  f a v o u r a b l e  

P a l e o z o i c  s e d i m e n t s .  

The c o n t o u r e d  a p p a r e n t  r e s i s t i v i t i e s  i n d i c a t e d :  

(1) a  c e n t r a l  d o m a i n  c o r r e l a t i n g  w i t h  t h e  P a l e o z o i c  

s e d i m e n t s  w i t h  r e s i s t i v i t i e s  o f  2 0 - 4 0  

o h m - m e t r e s ;  

( 2 )  t w o  r e s i s t i v e  d o m a i n s  t h a t  a r e  i n f e r r e d  t o  

c o m p r i s e  s a n d s t o n e s  o r  l i m e s t o n e s  ( t o  t h e  n o r t h )  

and v o l c a n i c s  o r  i n t r u s i v e s  ( t o  t h e  w e s t ) .  



I X RECOMMENDATIONS 

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

f r o m  t h e  a i r b o r n e  s u r v e y  r e s u l t s ,  i t  i s  recommended t h a t  

f o l l o w - u p  e f f o r t s  be  c a r r i e d  o u t  on t h e  i n d i c a t e d  3 

f i r s t - p r i o r i t y  and 10 s e c o n d - p r i o r i t y  t a r g e t s .  

A d d i t i o n a l  p r o s p e c t i n g  and s e l e c t i v e  

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

w i t h  n e g l i g i b l e  o v e r b u r d e n .  However ,  b e c a u s e  of t h e  

e x t e n s i v e  t r a n s p o r t e d  o v e r b u r d e n ,  i t  i s  u n l i k e l y  t h a t  s o i l  

g e o c h e m i c a l  s u r v e y s  w i  11 p r o v i d e  e f f e c t i v e  s c r e e n i n g  o f  t h e  

g e o p h y s i c a l  t a r g e t s .  

Hence,  g r o u n d  g e o p h y s i c a l  s u r v e y s  on l i m i t e d  

g r i d s  w i l l  b e  r e q u i r e d  t o  d e l i n e a t e  c o n d u c t o r s  and 

a s s o c i a t e d  m a g n e t i c  f e a t u r e s .  Ground EM t e c h n i q u e s  t h a t  

w o u l d  b e  a p p r o p r i a t e  i n c l u d e  h o r i z o n t a l  l o o p  (Max-Min  o r  

P E M ) .  VLF-EM e q u i p m e n t  m i g h t  b e  u s e f u l  f o r  i n i t i a l  g r o u n d  

r e c o n n a i s s a n c e .  

D e p e n d i n g  on t h e  r e s u l t s  o f  t h e  g r o u n d  s u r v e y s  

d r i l l - t e s t i n g  o f  t h e  d e l i n e a t e d  t a r g e t s  s h o u l d  t h e n  be  

u n d e r t a k e n .  The e v a l u a t i o n  and s e l e c t i o n  o f  t a r g e t s  f o r  

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

m a s s i v e  s u l p h i d e s  as we1 1  as t u n g s t e n  s k a r n  m i n e r a l i z a t i o n .  

/J. R o t h  

STRATAGEX LTD. 
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G E N E W  INTERPRETIVE CONSIDERATIONS 

E l e c t r o m a g n e t i c  

The A e r o d a t  3 f requency  system u t i l i z e s  2 d i f f e r e n t  

t r a n s m i  t t e r - r e c e i v e r  c o i l  ~ e o m e  t r i e s .  The t r a d i t i o n a l  

c o a x i a l  c o i l  c o n f i g u r a t i o n  i s  o p e r a t e d  a t  2 wide ly  

s e p a r a t e d  f r e q u e n c i e s  a n d  t h e  h o r i z o n t a l  c o p l a n a r  c o i l  

p a i r  i s  o p e r a t e d  a t  a f r equency  app rox ima te ly  a l i g n e d  

w i t h  t h e  h i g h e r  f requency .  

The e l e c t r o m a g n e t i c  r e s p o n s e  measured by  t h e  h e l i c o p t e r  

sys tem i s  a f u n c t i o n  o f  t h e  " e l e c t r i c a l "  and " g e o m e t r i c a l "  

p r o p e r t i e s  o f  t h e  conduc to r .  The " e l e c t r i c a l "  p r o p e r t y  

o f  a c o n d u c t o r  i s  de t e rmined  la rc je ly  by i t s  c o n d u c t i v i t y  

and i ts  s i z e  and shape;  t h e  "geoi i te t r ical"  p r o p e r t y  o f  t h e  

r e sponse  i s  l a r g e l y  a f u n c t i o n  o f  t h e  c o n d u c t o r s  shape  and 

o r i e n t a t i o n  w i t h  r e s p e c t  t o  t h e  measur ing t r a n s m i t t e r  and  

r e c e i v e r .  

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

For a g i v e n  c o n d u c t i v e  body t h e  measure of i t s  c o n d u c t i v i t y  

o r  conduc tance  i s  c l o s e l y  r e l a t e d  t o  t h e  measured phase  

s h i f t  be tween t h e  r e c e i v e d  and t r a n s m i t t e d  e l e c t r o m a g n e t i c  

f i e l d .  A s m a l l  phase  s h i f t  i n d i c a t e s  a r e l a t i v e l y  h i g h  

conduc tance ,  a l a r g e  p h a s e  s h i f t  l ower  conduc tance .  A 

sinall p h a s e  s h i f t  r e s u l t s  i n  a l a r g e  in -phase  t o  q u a d r a t u r e  



r a t i o  a n d  a l a r g e  phase  s h i f t  a low r a t i o .  T h i s  r e l a t i o n -  

s h i p  i s  shown q u a n t i t a t i v e l y  f o r  a v e r t i c a l  h a l f - p l a n e  

model o n  t h e  phasor  d i a g r a n .  Other p h y s i c a l  models w i l l  

show t h e  same t r e n d  b u t  d i f f e r e n t  q u a n t i t a t i v e  r e l a t i o n -  

sh ips .  

The conduc tance  and d e p t h  v a l u e s  a s  de t e rmined  a r e  c o r r e c t  

only  as  f a r  as t h e  model approximates t h e  r e a l  g e o l o g i c a l  

s i t u a t i o n .  The a c t u a l  g e o l o g i c a l  s o u r c e  may be o f  l i m i t e d  

l e n g t h ,  have  s i g n i f i c a n t  d i p ,  i t s  c o n d u c t i v i t y  and t h i c k n e s s  

may v a r y  w i t h  d e p t h  and /o r  s t r i k e  and a d j a c e n t  bod ie s  and 

overburden may have m o d i f i e d  the r e sponse .  I n  g e n e r a l  t h e  

conduc tance  estimate is  less a f f e c t e d  b y  t h e s e  l i m i t a t i o n s  . 

&than the d e p t h  e s t i n a t e  b u t  bo th  should  be  c o n s i d e r e d  a 
4 

r e l a t i v e  r a t h e r  t han  a b s o l u t e  guide t o  t h e  anomal ies  . 

p r o p e r t i e s .  
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Conductance i n  mhos is  t h e  r e c i p r o c a l  o f  r e s i s t a n c e  i n  

ohms and i n  t h e  case o f  narrow s l a b - l i k e  bod ie s  i s  t h e  

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

X O ~  t ove rbu rden  w i l l  h a v e  an i n d i c a t e d  conductance o f  less  

Lian 2 mhos; however, more conduct ive  c l a y s  may have a n  

a p p a r e n t  conduc tance  o f  s a y  2 t o  4 mhos. A l s o  i n  t h e  low 

conduc tance  range w i l l  b e  e l e c t r o l y t i c  conduc to r s  i n  

f a u l t s  and  s h e a r s .  

The h i g h e r  r anges  o f  conductance,  g r e a t e r  than  4 mhos, 

i n d i c a t e  t h a t  a s i g n i f i c a n t  f r a c t i o n  o f  t h e  electrical  

c o n d u c t i o n  i s  e l e c t r o n i c  r a t h e r  than e l e c t r o l y t i c  i n  

n a t u r e .  M a t e r i a l s  t h a t  conduct  e l e c t r o n i c a l l y  are l i m i t e d  

t o  c e r t a i n  m e t a l l i c  s u l p h i d e s  and t o  g r a p h i t e .  High 

conduc tance  anomal i e s ,  roughly  1 0  .nhos o r  g r e a t e r ,  are 

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

S u l p h i d e  m i n e r a l s  with t h e  exce2t ion  o f  s p h a l e r i t e ,  c i n n a b a r  

and s t i b n i t e  a r e  good conduc to r s ;  however, t h e y  may o c c u r  

i n  a d i s s e m i n a t e d  manner t h a t  i n h i b i t s  e lectr ical  c o n d u c t i o n  

th rough  t h e  rock m a s s .  I n  t h i s  c a s e  t h e  a p p a r e n t  conduc tance  

can s e r i o u s l y  u n d e r r a t e  t h e  q u a l i t y  o f  t h e  conduc to r  i n  

g e o l o g i c a l  terms.  I n  a s i m i l a r  s e n s e  t h e  relatively non- 

c o n d u c t i n g  s u l p h i d e  m i n e r a l s  noted above may be p r e s e n t  i n  

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



s u l p h i d e s ,  and t h e  e l e c t r o m a g n e t i c  r e sponse  o n l y  re la te  

t o  the minor  a s s o c i a t e d  m i n e r a l i z a t i o n .  I n d i c a t e d  conductance 

i s  a l s o  o f  ' l i t t l e  d i rec t  s i g n i f i c a n c e  f o r  t h e  i d e n t i f i c a t i o n  

o f  g o l d  m i n e r a l i z a t i o n .  Although go ld  i s  h i g h l y  c o n d u c t i v e  

i t  would n o t  be  e x p e c t e d  t o  e x i s t  i n  s u f f i c i e n t  q u a n t i t y  

t o  c r e a t e  a r e c o g n i z a b l e  anomaly, b u t  minor a c c e s s o r y  s u l p h i d e  

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

I n  summary, t h e  estimated conductance o f  a conduc to r  c a n  

p rov ide  a r e l a t i v e l y  p o s i t i v e  i d e n t i f i c a t i o n  o f  s i g n i f i c a n t  

s u l p h i d e  o r  g r a p h i t e  m i n e r a l i z a t i o n ;  however, a  moderate  

t o  l o w  conduc tance  v a l u e  d o e s  n o t  r u l e  o u t  t h e  p o s s i S i l i t y  

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

Geomet r ica l  C o n s i d e r a t i o n s  

Geomet r ica l  i n f o r m a t i o n  a b o u t  t h e  g e o l o g i c  conduc to r  c a n  

o f t e n  b e  i n t e r p r e t e d  from t h e  p r o f i l e  shape  o f  t h e  anomaly. 

The change i n  shape  is  p r i m a r i l y  r e l a t e d  t o  t h e  change i n  

i n d u c t i v e  c o u p l i n g  among the t r a n s m i t t e r ,  t h e  t a r g e t ,  and  

the r e c e i v e r .  

I n  t h e  c a s e  of a t h i n ,  s t e e p l y  d ipp ing ,  s h e e t - l i k e  c o n d u c t o r ,  

the c o a x i a l  c o i l  p a i r  w i l l  y i e l d  a n e a r  symmetric peak  o v e r  

the conduc to r .  On the o t h e r  hand t h e  c o p l a n a r  c o i l  p a i r  w i l l  

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

o v e r  t h e  c o n d u c t o r ,  f l a n k e d  by p o s i t i v e  s i d e  l o b e s .  As the 

d i p  of the c o n d u c t o r  d e c r e a s e s  from v e r t i c a l ,  t h e  c o a x i a l  
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anomaly s h a p e  c h a n g e s  o n l y  s l i g h t l y ,  b u t  i n  the c a s e  of 

t h e  c o p l a n a r  c o i l  p a i r  t h e  s i d e  l o b e  on t h e  down d i p  s i d e  

s t r e n g t h e n s  r e l a t i v e  t o  t h a t  o n  t h e  up d i p  s ide .  

AS t h e  t h i c k n e s s  o f  t h e  c o n d u c t o r  i n c r e a s e s ,  i n d u c e d  

c u r r e n t  f l o w  across t h e  t h i c k n e s s  of t h e  c o n d u c t a r  becomes 

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

c o p l a n a r  c o i l s  i s  n o  l o n g e r  p o s s i b l e .  A s  a r e s u l t ,  t h e  

a p p a r e n t  minimum O f  t h e  c o p l a n a r  r e s . o n s e  o v e r  t h e  c o n d u c t o r  

d i m i n i s h e s  w i t h  i n c r e a s i n g  t h i c k n e s s ,  and i n  t h e  l i m i t i n g  

c a s e  o f  a f u l l y  3 d i m e n s i o n a l  body o r  a  h o r i z o n t a l  l a y e r  

o r  h a l f - s p a c e ,  t!!e minimum d i s a p p e a r s  c o m p l e t e l y .  

A h o r i z o n t a l  c o n d u c t i n g  l a y e r  s u c h  a s  o v e r b u r d e n  w i l l  p- & o d u c e  

a r e s p o n s e  i n  t h e  c o a x i a l  and  c o p l a n a r  c o i l s  t ha t  i s  a 

f u n c t i o n  o f  a l t i t u d e  (and c o n d u c t i v i t y  i f  n o t  unifor'm) . The 

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

w i t h  a n  a m p l i t u d e  r a t i o  ( c o p l a n a r / c o a x i a l )  o f  a b o u t  4 / l .  * 

I n  t h e  c a s e  of a s p h e r i c a l  c o n d u c t o r ,  t h e  i n d u c e d  c u r r e n t s  

a r e  c o n f i n e d  t o  t h e  volume o f  t h e  s ? h e r e ,  b u t  n o t  r e l a t i v e l y  

r e s t r i c t e d  t o  a n y  a r b i t r a r y  p l a n e  as i n  t h e  case o f  a s h e e t -  

l i k e  form. The r e s p o n s e  o f  t h e  c o p l a n a r  c o i l  p a i r  d i r e c t l y  

o v e r  t h e  s p h e r e  may b e  up t o  8* t i m e s  g r e a t e r  t h a n  t h a t  of 

the c o a x i a l  c o i l  pa i r .  



t h e  t h i c k n e s s  o f  t h e  c o n d u c t o r ;  a  pronounced n u l l  i n d i c a t e s  

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

c a n  be i n f e r r e d  f rom t h e  r e l a t i v e  a m p l i t u d e s  of t h e  s i d e - l o b e s .  

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

s p h e r e  w i l l  d i s p l a y  a s i m p l e  s i n g l e  peak p r o f i l e  form on b o t h  

c o a x i a l  and c o p l a n a r  c o i l s ,  w i t h  a r a t i o  b e t w e e n  t h e  c o p l a n a r  

t o  c o a x i a l  r e s p o n s e  a m p l i t u d e s  as  h i g h  a s  8 .*  

O c c a s i o n a l l y  i f  t h e  edge  o f  an overburZen zone  i s  s h a r p l y  

d e f i n e d  w i t h  s o m e  s i g n i f i c a n t  d e p t h  e x t e n t ,  a n  e d g e  e f f e c t  

w i l l  o c c u r  i n  t h e  c o a x i a l  co i l s .  I n  t h e  c a s e  of a h o r i z o n t a l  

c o n d u c t i v e  r i n g  or r i b b o n ,  t h e  c o a x i a l  r e s p o n s e  w i l l  c o n s i s t  

o f  t w o  peaks ,  one  o v e r  e a c h  e d g e ;  whereas  t h e  c o p l a n a r  c o i l  

w i l l  y i e l d  a s i n g l e  peak. 
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I n  summary a s t e e p l y  d i p p i n g ,  s h e e t - l i k e  c o n d u c t o r  w i l l  

d i s p l a y  a d e c r e a s e  i n  t h e  c o p l a n a r  r e s?onse  c o i n c i d e n t  

w i t h  the pegk o f  t h e  c o a x i a l  r e s p o n s e .  The r e l a t i v e  

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

Y 



* I t  shou ld  be n o t e d  a t  t h i s  p o i n t  t h a t  X e r o d a t ' s  d e f i n i t i o n  

of the measured ppm u n i t  i s  r e l a t e d  t o  t h e  p r i m a r y  f i e l d  

s ensed  in t h e  r e c e i v i n g  c o i l  w i t h o u t  n o r z a l i z a t i o n  t o  the  

maximum coup led  ( c o a x i a l  c o n f i g u r a t i o n )  . I £ s u c h  normal- 

i z a t i o n  were a p p l i e d  t o  t he  Aeroda t  u n i t s ,  t h e  ampl i tude  

of t h e  c o p l a n a r  c o i l  p a i r  would be halved.  
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Magne t i cs  

The T o t a l  F i e l d  Magne t i c  M a ?  shows c o n t o u r s  0 5  t h e  

t o t a l  magce t i c  f i e l d ,  u n c o r r e c t e d  f o r  r e g i o n a l  v a r i a -  

t i o n .  Whether  a n  EX anomaly w i t h  a  n a q n s t i c  correli-  

t i o n  i s  more l i k e l y  t o  be c a u s e d  by a  s u l p h i d e  d e p o s i t  

t h a n  o n e  w i t h o u t  depends  on t h e  t y p e  o f  m i n e r a l i z a t i o n ,  

An a p p a r e n t  c o i n c i d e n c e  between a n  3 1  and a m a g n e t i c  

anomaly may b e  c a u s e d  by a c o n d u c t o r  which is a lso 

m a g n e t i c ,  o r  by a c o n d u c t o r  which l i e s  i n  c l o s e  p r o x i n i t y  

t o  a m a g n e t i c  body.  The m a j o r i t y  o f  c o n d u c t o r s  which  are 

also m a g n e t i c  are  s u l p h i 6 e s  con t a in inc j  p y r r h o t i  te and /o r  

m a g n e t i t e  . ConCuc t i v e  and magnetic b o d i e s  i n  close 

a s s o c i a t i o n  c a n  b e ,  and often are ,  g r a ? h i t e  and m a g n e t i t s .  

I t  i s  o f t e n  v e r y  d i f f i c u l t  t o  d i s t i n g u i s h  be tween  t h e s e  

cases. I f  the c o n d u c t o r  i s  a l s o  magne t i c ,  i t  w i l l  u s u a l l y  

p roduce  a n  EX anomaly  whose g e n e r a l  p a t t e r n  rese.mbles 

that of t h e  m a g n e t i c s .  Depending o n  t h e  m a g n e t i c  perme- 

a b i l i t y  of the c o n d u c t i n g  body,  t he  a m p l i t u d e  o f  t h e  

i n p h a s e  EN a n o m a l y  w i l l  b e  weakened, and i f  t h e  conduc- 

t i v i t y  i s  a l so  weak,  t h e  i n p h a s e  EM anomaly may e v e n  be 

r e v e r s e d  i n  s i g n .  



VLF Electromagne t ics 
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The VLF-EX method employs the  r a d i a t i o n  from powerful 

m i l i t a r y  r a d i o  t r a n s m i t t e r s  a s  t h e  p r i n a r y  s i g n a l s .  

.The magnetic f i e l d  a s s o c i a t e d  wi th  the  p r i a a r y  f i e l d  

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

conductors .  The Herz Totem uses  three  or thogonal  c o i l s  

t o  measure t h e  t o t a l  f i e l d  and v e r t i c a l  quadra tu re  

component o f  t h e  p o l a r i z a t i o n  e l l i p s e .  

The r e l a t i v e l y  h igh  frequency o f  VLF 15-25 k 9 z  prov ides  

high response f a c t o r s  f o r  bod ies  of low conductance.  

R e l a t i v e l y  "d isconnected"  su lph i2e  o r e s  have been found 

t o  produce measuraSle VL? s i g n a l s .  For t h e  sane  reason ,  

poor conductors  such as sheared  c o n t a c t s ,  b r e c c i a  zones,  

narrow f a u l t s ,  a l t e r a t i o n  zones and porous f low tops  n o m a l l y  

produce VLF anomalies.  The method can t h e r e f o r e  be used  

e f f e c t i v e l y  f o r  g e o l o g i c a l  mapping. The o n l y  r e l a t i v e  d i s -  

advantage of t h e  method l i e s  i n  i t s  s e n s i t i v i t y  t o  conduct ive  

overburden. I n  conduct ive  ground the  d e p t h  of e x p l o r a t i o n  

i s  s e v e r e l y  l i m i t e d .  

The e f f e c t  o f  s t r i k e  d i r e c t i o n  i s  impor tant  i n  t h e  s e n s e  

of t h e  r e l a t i o n  o f  the conductor  a x i s  r e l a t i v e  t o  the 

e n e r g i z i n g  e l e c t r o m a g n e t i c  f i e l d  . A conduc to r  a l i g n e d  

a long a r a d i u s  drawn from a t r ans .n i t t ing  s t a t i o n  w i l l  be 



i n  a maximum c o u p l e d  o r i e n t a t i o n  and the reby  produce a 

s t r o n g e r  r e sponse  t h a n  a s i m i l a r  conduc tor  a t  a d i f f e r e n t  

s t r i k e  a n g l e .   heo ore tic ally i t  would be p o s s i b l e  f o r  a 

c o n d u c t o r ,  o r i e n t e d  t a n g e n t i a l l y  t o  t h e  t r a n s m i t t e r  t o  . 
produce  no s i g n a l .  The most obv ious  e f f e c t  o f  t h e  s t r i k e  

a n g l e  c o n s i d e r a t i o n  i s  t h a t  conduc to r s  f avourab ly  o r i e n t e d  

w i t h  r e s p e c t  t o  t h e  t r a n s m i t t e r  l o c a t i o n  and a l s o  n e a r  

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

r e n d e r e d  and u s u a l l y  dominate  t h e  map p r e s e n t a t i o n .  

The t o t a l  f i e l d  r e s p o n s e  i s  an  i n d i c a t o r  o f  t h e  e x i s t e n c e  

and p o s i t i o n  o f  a c o n d u c t i v i t y  anomaly. The r e sponse  w i l l  
- 

be  a maximum o v e r  t h e  conduc to r ,  w i t h o u t  any s p e c i a l  f i l t e r i n g ,  

and s t r o n g l y  f a v o u r  t h e  upper  edge o f  t h e  conduc to r  even  i n  

t h e  case o f  a r e l a t i v e l y  s h a l l o w  d i p .  

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

l i k e  conduc to r  w i l l  b e  a c r o s s - o v e r  type  res?onse  w i t h  t h e  

c r o s s - o v e r  c l o s e l y  a s s o c i a t e d  w i t h  t h e  upper  edge o f  t h e  

conduc to r .  

The r e sponse  i s  a c r o s s - o v e r  t y p e  due  t o  the f a c t  t h a t  i t  

i s  t h e  vert ical  r a t h e r  t h a n  t o t a l  f i e l d  q u a d r a t u r e  component 

t h a t  i s  measured. The r e sponse  s h a p e  i s  due l a r g e l y  t o  

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

t h e  d i s t a n c e  between t h e  maximum and minimum on  e i t h e r  s i d e  

of t h e  c ros s -ove r  i s  r e l a t e d  t o  t a r g e t  dep th .  F o r  a g i v e n  

t a r g e t  geometry,  t h e  l a r g e r  t h i s  d i s t a n c e  t ! !e  g r e a t e r  t h e  



dep th .  

The ampl i tude  o f  t h e  q u a d r a t u r e  res?onse,  as  opposed 

to shape ,  i s  a f u n c t i o n  o f  t a r g e t  conductance and d e p t h  

as w e l l  a s  t h e  c o n d u c t i v i t y  o f  t h e  overburden and h o s t  

rock .  A s  t h e  p r i m a r y  f i e l d  t r a v e l s  down t o  t h e  conduc to r  

th rough  c o n d u c t i v e  m a t e r i a l ,  i t  i s  both  a t t e n u a t e d  and 

phase  s h i f t e d  i n  a n e g a t i v e  s e n s e .  The s econdz ry  f i e l d  

produced by t h i s  a l t e r e d  f i e l d  a t  t h e  t a r g e t  a l s o  has  a n  

a s s o c i a t e d  p h a s e  s h i f t ,    his phase  s h i f t  i s  p o s i t i v e  and 

is l a r g e r  f o r  r e l a t i v e l y  poor conduc tors .  T h i s  secondary  

f i e l d  i s  a t t e n u a t e d  and  phase s h i f t e d  i n  a n e g a t i v e  s e n s e  
- 

d u r i n g  r e t u r n  t r a v e l  t o  t h e  s u r f a c e .  The n e t  effect  o f  

t h e s e  3 phase s h i f t s  de t e rmine  t h e  phase of  t h e  secondary  

f i e l d  sensed  a t  t h e  r e c e i v e r ,  

A r e l a t i v e l y  p o o r  conduc to r  i n  r e s i s t i v e  ground w i l l  y i e l d  

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

i n  more c o n d u c t i v e  ground w i l l  y i e l d  a n e t  n g a t i v e  phase  

s h i f t .  A combina t ion  i s  p o s s i b l e  whereby t h e  n e t  phase  s h i f t  

i s  z e r o  and the r e s p o n s e  i s  p u r e l y  in-phase with no quad- 

r a t u r e  component . 

A n e t  p o s i t i v e  p h a s e  s h i f t  combined w i t h  t h e  g e o m e t r i c a l  

c ros s -ove r  s h a p e  w i l l  l e a d  t o  a p o s i t i v e  q u a d r a t u r e  r e s p o n s e  

o n  t h e  s i d e  of a p p r o a c h  and a n e g a t i v e  on t h e  s i d e  o f  

d e p a r t u r e .  A n e t  n e g a t i v e  p h a s e  s h i f t  would p roduce  t h e  

r e v e r s e ,  A f u r t h e r  sign r e v e r s a l  o c c u r s  w i t h  a 180 d e g r e e  



change i n  i n s t r u m e n t  o r i e n t a t i o n  a s  o c c u r s  o n  r e c i p r o c a l  

l i n e  h e a d i n g s .  Dur ing  d i g i t a l  p r o c e s s i n g  o f  t h e  quad- 

r a t u r e  d a t a  f o r  map p r e s e n t a t i o n  t h i s  i s  c o r r e c t e d  f o r  

by n o r m a l i z i n g  t h e  s i g n  to  o n e  o f  t h e  f l i g h t  l i n e  h e a d i n g s .  
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PERCENT 
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10 
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0 
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0 
0 



ANOHALY L I S T 9  OTTER 

F L I G H T  
------ 

6 

6 
5 
6 
6 
6 
6 
S 
5 
6 
S 
5 

6 
A 
6 
5 
6 
6 
6 
6 
6 
6 
6 

6 
6 
6 
6 
6 

6 
6 
6 
6 
6 

6 
6 
6 
6 
6 
6 

L I N E  
---- 

1010 

1090 
1090 
1090 
1090 
1090 
1090 
1090 
1330 
1099 
1900 
1090 

1100 
1100 
11  00 
1133 
1100 
1100 
1100 
1100 
1100 
1100 
1100 

1110 
1110 
1110  
1 1  10 
1110 

1120 
1120  
1120 
1120  
1120 

1130 
11.30 
1130 
1130 
1130 
1130 

ANOHALY CATEGORY 
------- -------- 

E s t i m a t e d  d e p t h  

FREQUENCY 945 
CONDUCTOR BIRD 
CTP DEPTH HEIGHT 

INPHASE 
------- 

2 . 9  

4 .2  
5 . 5  
6 9 5 
4 . 1  
9.9 
9 . 2  

16.1  
19 .3  
1 4 . 3  

? * 3  
2 . 7  

34 * 3  
1 1 * 6  
1 1 * 8  
41 .3  

5 .0  
7 .0  
9 .0  

21 65 
30.1 
8 e 0 
4 62 

4.6 
7 .3  
8 t 7  
9 * 5  
766 

7tO 
1 2 . 3  
19.6 
1 7 * 7  

3 * 4  

6 * 0 
4 * 9  
4 * O  

30.2 
33.7 
2 2 * 2  

QUAD. 
----- 

10.3 

11.0 
1 2 * 7  
1 6 * 9  
14 .5  
19 .7  
23.5 
29.6 
3 3 t 5  
2 7 , l  

3 .5 
10 .9  

35.9 
18 * 1 
21.5 
37 3 

9 * 5  
20 6 
19.6 
22.5 
31 * 1  
1 9 t 7  
19.4 

16.2 
S.1 
9 * 0  

25.1 
23 .9  

11  * 5  
17.0 
1 5  * 4 
1513 
11  t 5  

24 * 7 
21.5 
17.6 
25.0 
2568 
1 6 * 3  

HTRS 
---- 

8 

0 
0 
0 
0 
6 
2 
0 
0 
9 
0 
0 

0 
4 
0 
4 

19  
0 
0 
0 
0 

HTRS 
---- 

3 0 

4 1 
4 0 
3 9 
3 7 
2 9 
3 0 
3 4 
3 2 
2 4 
4 1 
3 9 

4 1 
3 5  
3 6 
? 9 - 
2 9 
4 2 
38  
35, 
3 6 
3 2 
3 5 

2 6 
36 
3 4 
3 4 
3 3 

4 7 
3 6 
3 2 
3 4 
36 

28  
30 
3 5 
39 
4 1 
3 2 

mar be u n r e l i a b l e  b e c a u s e  t h e  s t r o n d e r  p a r t  
o f  t h e  c o n d u c t o r  m39 b e  d e e p e r  o r  t o  o n e  s i d e  o f  t h e  f l i 9 h t  
l i n e 9  o r  b e c a u s e  o f  a  s h a l l o u  d i p  o r  o v e r b u r d e n  e f f e c t s .  
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A N O H A L Y  LISTr O T T E R  

E s t i m a t e d  d e p t h  mar b e  ~ m r c l i a b l e  b e c a u s e  t h e  s t r o n d e r  P a r t  
o f  t h e  c o n d u c t o r  mar b e  d e e p e r  or t o  one s i d e  o f  t h e  f l i g h t  
l i n e r  o r  becau.je  c ~ f  a s h a l l o u  d i r  o r  o v e r b u r d e n  e f f e c t s .  



FLIGHT 
------ 

6 
6 
6 
5 
6 
5 
0 

5 
5 
6 
6 
6 
6 

6 
6 
6 
6 
6 
6 
6 
5 
6 
6 
6 
6 
6 
6 

6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

Estirated 

ANOHALY L I S T ,  OTTER 

FREQUENCY 945 
QUAD, 
----- 

2.3.1 
17 .1  

7 .5  
13 .7  
23.0 
1 3 . 5  
13 .5  
21.4 
10.6 
12.1 
10 .5  
9.1 
6 . 7  

5.3 
10 .3  
13 .8  
14 .3  
11 .9  
11.9 
10.5 

3 .5  
36 
34.6 
1G.2 

3.4 
11 .0  
17.5 

12 .3  
10.0 
10 .1  
11.1 
17 .3  
17.6 
13e3  
10.2 
14 .8  
12 .3  
14.4 
14 .5  
11.6 
16.0 
21 07 
12.4 

C T P  
HHOS 
---- 

1 .6  
3 . 1  
2 .5  
7 .5  

16 .5  
3 . 4  
2 + 6 
7 .3  
0 .8  
2 .0  
4 .3  
3 . 4 
0.0 

0 . 1  
4.1 
4 .3  
7 + 6 
2 . 2  
2 . 1  
2 .6  
9.3 
7 .7  
7 .5  
4.9 
1 b 9  
1 . 7  
1 * 4  

1 . 0  
1.4 
3 .6  
4.2 
6 0 
5 .7  
7 . 5  
4.2 
1.1 
3.7 
3 .3  
E e l  
3 . 7  
1 + 8  
8.0 
6.2  

DEPTH 
HTRS 
---- 

2 
7 

1 6  
3 
2 
9 
9 

1 3  
11  
1 1  
9 

1 5  
5 

8 
1 3  
6 
8 
4 
8 
2 

14 
0 
0 
8 

17  
0 
0 

1 0  
14  

7 
7 
2 
0 

11 
1 0  
1 3  
8 
6 
1 
0 
7 
3 

1 1  

BIRD 
HEIGHT 

HTRS 
---- 

2 9 
3 3 
3 9 
4 3 
3 3 
3 4 
35 
2 7 
3 0 
3 3 
4 1 
3 i5 
3 2 

3 5 
3 2 
39 
38 
4 1 
3 7 
4 6 
4 1  
3 9 
3 3 
4 3 
3 4 
4 5 
3 7 

3 0 
3 2 
4 3 
4 2 
4 0 
4 6 
3 7 
4 1 
2 4 
3 8 
3 7 
4 5  
4 9 
32 
3 7 
3 7 

depth mar be unre l iable  because the stronger part 
of the conductor n a r  be deeper or t o  one s ide  of t h e  f l i 9 h t  
l iner or because of a  shal lou  d i r  or overburden e f f e c t s ,  



F L I G H T  
------ 

5 

6 
6 
5 
$5 
6 
6 
5 
5 
6 
5 
J 
5 
5 
6 

6 
6 
6 
6 
5 
6 
6 
6 
5 
6 

6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

6 
6 
6 
6 
6 

ANOflALY L I S T 7  OTTER 

FREQUENCY 945 
L I N E  ANOHALY CATEGORY I idFHASE 

E s t i m a t e d  

Q U A D  
----- 

4.9 

10.5 
7.5 
5.8 
11.7 
18*1 
22.0 
17 * 8 
10.1 

7 . 4  
1'3.0 
8.9 
19.9 
15.2 
14.4 

12.6 
17*3 
12.2 
15.3 
lY.1 
18.4 
20 3 
6.1 
9.3 
17+7 

9.1 
9 * 2  
796 
9 *9 

14*3 
11.9 
13.8 
5*4 

1284 
15.1 
30.0 

9 * 4  
8.6 
6*4 

27*2 
12.8 

CONDUCTOR B I R D  
DEPTH H E I G H T  

HTRS 
---- 

9 

7 

1 1  
2 1  
7 
6 
3 
1 

13 
13 
2 

15 
0 

10 
15 

2 

0 
14 

C 

4 
5 
2 

2 4 
7 
8 

7 
8 

1 4  
4 
7 
L 

4 
12 
18 
0 

1 2  
0 

1 1  
2 1 
7 
0 
5 

d e p t h  mar b e  u n r e l i a b l e  b e c a u s e  t h e  s t r o n S e r  p a r t  
o f  t h e  c o n d t ~ c t o r  a a r  b e  d e e p e r  o r  t o  o n e  s i d e  o f  t h e  f l i s h t  
l i n e ,  o r  b e c a u s e  o f  a  s h a l l o u  d i p  o r  o v e r b u r d e n  e f f e c t s .  



ANOHALY L I S T 7  OTTER 

FREQUENCY 945 
C A  TEGURY INFHASE 
-------- ------- 

CONDUCTOR BIRD 
CTP 

 HII IS 
---- 

3 . 7  
2.3 
4.0 
0. A 
1.0 
0 .9  

0.7 
1 . 2  
2 3 
3 . 2  
2 + 8 
2 . 3  
4 . 9  
3.5 
0.7 
2 .1  
2.1 
3.2 

101 
1 + 7  
0.5 
1.2 
2 + 9 
1.3 
1.8 
1.7 
2 . 5  
1 + ?  
0.9 
1.3 
1.5 
0.5 

1.2 
1.1 
105 
2 e 3 
2.1 
3.5 
2.2 
1.5 
3.2 
2.8 

DEPTH HEIGHT 

E s t i a a t e d  J e r t h  n 3 r  h e  u n r e l i a b l e  b e c a u s e  t h e  s t r o n d e r  p a r t  
o f  t h e  c o n d u c t o r  may b e  d e e p e r  o r  t o  o n e  s i d e  o f  t h e  f l i 2 h t  
l i n e ,  o r  b e c a u s e  o f  a s h a l l o u  d i p  o r  o v e r b u r d e n  e f f e c t s .  



FLIGHT 
------ 

6 
6 

5 
6 
6 
5 
5 
5 
6 
6 
6 
6 
6 
6 

6 
0 

6 

6 

6 
6 
6 
6 

6 
6 
6 
6 
6 
6 
6 
6 

6 

6 
6 
6 
6 
6 
6 
6 
6 
6 

LINE 
---- 

1330 
1330 

1350 
1350 
1350 
1350 
1353 
1350 
1350 
1350 
1350 
1350 
1350 
1350 

1370 
1370 
1370 

1390 
1390 
1390 
l3?O 
1390 

1410 
1410 
14 10 
1410 
14 10 
1410 
1410 
1410 

1430 
1430 
1430 
1430 
1430 
1430 
1430 
1430 
1430 
1430 

ANOMALY L I S T *  OTTER 

FREQUENCY 945 
QUAD. 
- - - - - 

4.5 
9.9 

6.9 
11.5 
9.7 
9.1 
13.5 
16.1 
12.1 
7.3 
9.3 
9.0 
5.5 
5.3 

7 . 2  
7.3 
5 3 

8 . 5  
10.6 
1.3.9 

6 17 
7.0 

3.0 
8.8 
8.9 
10.1 
1 1  .o 
1 1  $ 0  
15.6 
15*6 

16.1 
42.1 
35.7 
31 * ?  
24.6 
2 2 . 5  
1795 
2 2 . 2  

9 . 2  
13.4 

CONDUCTOR 
DEPTH 

HTHS 
---- 

2 4 
0 

15 
17 
13 
13 
7 
0 
0 
0 
8 
5 
13 
10 

9 
10 
8 

8 
0 

1 2  
13 

9 

19 
6 
6 
3 
10 

6 
2 
2 

6 
2 
0 
0 
0 
0 
4 
0 
6 
9 

BIRD 
HE I GHT 

HTRS 
---- 

4 4 
4 4 

4 4 
2?  
36 
39 
3 8 
4 1 
4 5 
5  3 
3 9 
4 2 
4 4 
4 3 

3 4 
4 0 
4 8 

3 8 
C 
4 6 
39 
38 
4 1 

3 4 
3 8 
4 0 
4 3 
33 
3 7 
3 6 
3 8 

3 6 
2  8 
3 2 
3 4 
3 9 
39 
38 
4 4 
4 3 
3 3 

E s t i m a t e d  d e r t h  mar be u n r e l i a b l e  because t h e  s t r o n g e r  p a r t  
o f  t h e  conduc tor  mar be deeper  o r  t o  one s i d e  o f  t h e  f l i d h t  
l i n e r  o r  because o f  a s h a l l o u  d i p  o r  overburden e f f e c t s .  



F L I G H T  
------ 

6 
6 
5 
6 

6 
5 
6 
5 
6 
6 
6 
6 
6 
6 
5 
6 
6 
6 

ANOHALY L I S T *  OTTER 

FREQUENCY 945 
QUAD. 
----- 

9.6 
8.1  
7.4 
8 . 2  

7.0 
7.6 
C 
d 4 

17.6 
17.8 
19.2 

8 + 1  
10.5 
1 8 + 2  
12.0 
2 6  1 
1 5 + 7  
1 4 . 2  
17.8 

CONDUCTOfi 
CTP DEPTH 

HHI)S HTRS 
---- ---- 

1 * 2  0 
1.3 11  
1.8 15 
0 . 1  10 

0 .1  13 
0.b 3 
0 + 7 17 
1.3 7 
2  2 9 
5eO 17 
2 . 3  5 
3 . 1 0 
2 . 4  0 
2 . 5  4 
2.1 0 
3.9 1 
4.7 1 
5 . 5  3 

0 I fir! 
H E I G H T  

HTRS 
- - - - 

4 7 
3 8 
3 8  
? 5 

2 6 

4 3 
3 7 
2 9 
2 9  
3 5 
4 6 
4 1 
4 2  
41  
3 5 
4 2 
4 4 
3 0 

Estimated depth mar be unreliable because the stronger rart 
of the conductor ma% be deeps? o r  to one side of the flidht 
liner or bcrcal~re o f  a shailow dir or overburden effects. 



APPENDIX 111 

L i s t  of Claims & Statement of Costs 



CANAMAX RESOURCES INC. 
CANADA TUNGSTEN MINING CORPORATION LIMITED 

OTTER CREEK PROPERTY 
NARL CLAIMS 

WATSON LAKE MINING DISTRICT - YUKON TERRITORI 

CLAIM M A P  
I 0 I 

SCALE 1 
1 MILES 

loo0 0 loo0 
METRES 

I : 31,680 voacouver - 
NXS. Re/. / 0 5 J 6 , N  

N G .  8 



L I S T  OF CLAIMS 

PROPERTY NAME EXPIRY CLAIM NAME 

Otter  Creek 

Otter Creek 

Otter  Creek 

Otter Creek 

Ot te r  Creek 

Otter Creek 

Ot te r  Creek 

Otter Creek 

Otter Creek 

Otter Creek 

Otter Creek 

Otter Creek 

Otter Creek 

Otter Creek 

Otter Creek 

Otter Creek 

Otter Creek 

Otter Creek 

Otter Creek 

Otter Creek 

Otter Creek 

Otter Creek 

Otter Creek 

O t t e r  Creek 

86-04-22 Narl 1 

86-04-22 Narl 2 

86-04-22 Narl 3 

86-04-22 Narl 4 

86-04-22 Narl 5 

86-04-22 Narl 6 

86-04-22 Narl 7 

8604-22 Narl 8 

86-04-22 Narl 9 

8604-22 Narl 10 

86-04-22 Narl 11 

86-04-22 Narl 12 

86-04-22 Narl 13 

86-04-22 Narl 14 

86-04-22 Narl 15 

86-04-22 Narl 16 

86-04-22 Narl 17 

87-04-22 Narl 18 

86-04-22 Narl 19 

86-04-22 Narl 20 

86-04-22 Narl 21 

86-04-22 Narl 22 

86-04-22 Narl 23 

86-04-22 Narl 24 

RECORD NO UNITS MINING DN. 

Watson Lake 

Watson Lake 

Watson Lake 

Watson Lake 

Watson Lake 

Watson Lake 

Watson Lake 

Watson Lake 

Watson- Lake 

Watson Lake 

Watson Lake 

Watson Lake 

Watson Lake 

Watson Lake 

Watson Lake 

Watson Lake 

Watson Lake 

Watson Lake 

Watson Lake 

Watson Lake 

Watson Lake 

Watson Lake 

Watson Lake 

Watson Lake 



PROPERTY N M  

O t t e r  C r e e k  

O t t e r  C r e e k  

O t t e r  Creek 

O t t e r  C r e e k  

O t t e r  Creek 

O t t e r  Creek 

O t t e r  Creek 

O t t e r  C r e e k  

O t t e r  Creek 

O t t e r  Creek 

O t t e r  Creek 

O t t e r  Creek 

O t t e r  Creek 

O t t e r  C r e e k  

O t t e r  C r e e k  

O t t e r  Creek 

EXPIRY CLAIM NAME 

87-04-22 N a r l  25 

87-04-22 N a r l  26 

87-04-22 N a r l  27 

87-04-22 N a r l  28 

86-04-22 N a r l  29 

86-04-22 N a r l  30 

86-04-22 N a r l  31 

86-04-22 N a r l  32 

86-04-22 N a r l  33 

86-04-22 N a r l  34 

86-04 22 N a r l  35 

86-04-22 N a r 1  36 

86-04-22 N a r l  37 

86-04-22 N a r l  38 

86-04-22 N a r l  39 

86-04-22 N a r l  40 

RECORD NO WITS 

40 

MINING DIV. 

W a t s o n  Lake 

W a t s o n  Lake 

W a t s o n  Lake 

W a t s o n  Lake 

W a t s o n  Lake 

W a t s o n  Lake 

W a t s o n  Lake 

W a t s o n  Lake 

W a t s o n  Lake 

W a t s o n  Lake 

W a t s o n  Lake 

W a t s o n  Lake 

W a t s o n  Lake 

W a t s o n  Lake 

W a t s o n  Lake 

W a t s o n  Lake 



Statement of Costs  

Aerodat Survev 

~ n v o i c e  dated Sept.  10, 1984 

Prora ted  mob and demob of h e l i c o p t e r  and equipment 

Personnel  Em~loved 

J e r r y  Roth, 181 Univers i ty  Ave., S u i t e  1100, Toronto, ON M6K 3A7 
June - 1 day @ $275.00/day 275.00 
J u l y  - 112 day @ $275,00/day + expenses 187.50 
O c t .  - 3 314 days @ $275,00/day 1,031 -25 

$11,317 .I5 

Work t o  B e  Applied 

1 year  t o  Narl 1,3,5,7,8,15,16,23,24,31 

2 years  t o  Narl 2,4,6,13,32,39,40 

3 yea r s  t o  Narl 34,36,38 

4 years  t o  Narl 9,10,11,12,14,18,19,20,21,22,25,26,27,28,29,30,33,35,37 



INVOICE : 

* STRATAGEX LTD. , 

181 Univenity Ave., Suite 11h Cb 
Toronto, Canada 

M6K 3A7 

June 27,  1984 

/ 
To: Canamax Resources I n c ,  181 U n i v e r s i t y  Ave, Toronto 

For :  Geophys ica l  C o n s u l t i n g ,  June 1984, r e  va r lous  pro-  
j e c t s  as documented on a t t a c h e d  t i m e  sheet :  

C o n s u l t i n g  Time: 12  days @ $275 /dy  $3300. 

Expenses: ( s e e  a t t a c h e d )  $pJtzz 3 / 5 P 2 e P  I 
TOTAL: 

DATE 

jJ$2L$ 
V 



SIGNATURES: 

DISTm GEOLOGIST 

FOR OFFICE USE ONLY 

PAY ROLL DATA : 

DAYS 
WORKED 

CUMULATIVE DAYS OFF EARNED 11 
CALENDAR YEAR, 

10 END OF LAST MONTH. 

THIS MONTH 

TOTAL TO DATE - 



3 CANAMAX 
---.RESOURCES INC 

IONTHLY TIME RECORD FOR P E ~ O . O $ I  ro 31, 19@ 

S O C I A L  INSURANCE NUMBER 

M A I L  CHEQUE T O  

S I GNATURES: 

--- - 

D I S T s  G E O L O G I S T  

FOR OFFICE USE ONLY 

PAYROLL DATA:  

DAYS 
WORKED 

C U M U L A T I V E  DAYS O F F  EARNED I I  
CAI  "NDAR YEAR,  - 

T H I S  MON 

T O T A L  T O  

T O  END O F  L A S T  MONTH 

T H  

DATE 

NORK DONE 



9.73 
d 2  supersede&; eptember 10, 1984. 

3883 NASHUA DRIVE MlSSlSSAUGA . ONTARIOs CANADA. L4V 1R3 
Telephone: (416) 671-2446 Telex: 06-968942 Cable: Canaerodat Toronto 

October 15, 1984. 

Canamax Resources Inc. 0  0 0 

#601 - 535 Thurlow Street, 0 

Vancouver, B . C . 
V6E 3L6 0 0 0  

0  
Attention: Mr. Walter Sellmer 

In account with: 

8 1 0 - 0 0  
Aerodat Limited, 
3883 Nashua Drive, 
Mississauga, Ontario. 
L4V 1R3 

Re: Airborne Geophysical Su'rvey - Northern B.C. and The Yukon. 

TOTAL COST, 

KEELE AREA 112.8 line km 

LOGTUNG AREAu 135.1 line km 

SWIFT AREAp 120.4 line km 

OTTER AREA 125.4 line km 

r' 595.8 line km @ $71/km P H ~ O  $42,302.00 

KETZA TIE LINE 8.4 line km @ $65/km - 546 -00 / 

~obilization/demobilization /!&t P 4,000.00 

3 areas compiled at 1:5000 scale 

J .  L 7 - 45;(6.0a 
?US/ - /20.00 

Received to date 

7049 - N o 0  
Extra drafting per Jerry Roth 



STRATAGEX LTD. 
181 University Ave., Suite 1100 

Toronto, Canada 
M6K 3A7 

Nov 1, 1 9 8 4  
INVOICE:  

To: Canamax R e s o u r c e s  I n c ,  6 0 4 - 5 3 5  T h u r l o w  S t ,  V a n c o u v e r  

F o r :  G e o p h y s i c a l  C o n s u l t i n g ,  Augus t  1 9 8 4 ,  re  v a r i o u s  p r o -  
j e c t s  as documented on a t t a c h e d  t i m e  s h e e t :  

C o n s u l t i n g  T ime:  5 . 7 5  d a y s  @ $ 2 7 5 / d y  $ 1 5 8 1 . 2 5  

TOTAL: 

R e s p e c t f u l l y  S u b m i t t e d ,  
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