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SUMMARY 

An e l e c t r o m a g n e t i c  s u r v e y  u s i n g  t h e  Maxmin I1 

sys tem was conducted on t h e  P e t e  p r o p e r t y  by  C o r d i l l e r a n  

E n g i n e e r i n g  L i m i t e d ,  under  t h e  d i r e c t i o n  o f  J.  Be tz  and 

s u p e r v i s i o n  o f  0 .  S .  H a i r s i n e ,  P.Eng. The work was 

c a r r i e d  o u t  between August 1 t o  September 2 4 ,  1977 f o r  

t h e  O g i l v i e  J o i n t  Venture  whose c l a i m s  a r e  h e l d  i n  t r u s t  

by B r i t i s h  Newfoundland E x p l o r a t i o n  L imi ted  

A g r i d  ( 8 . 4  m i l e s )  p r e v i o u s l y  e s t a b l i s h e d  on t h e  

p r o p e r t y  was s e c a n t  cha ined  t o  f a c i l i t a t e  t h e  EM survey .  

T h i s  g r i d  was ex tended  t o  t h e  s o u t h e a s t  r e q u i r i n g  1 3  m i l e s  

o f  l i n e  t o  be  c u t  and s e c a n t  cha ined .  C r o s s  l i n e s  were 

l o c a t e d  a t  1 ,000  f o o t  i n t e r v a l s  and p i c k e t t e d  a t  1 0 0  f o o t  

s t a t i o n s .  

T h i s  su rvey  was conducted  t o  de te rmine  i f  b a r i t e  

o r  s h a l e  h o s t e d  l e a d - z i n c  m i n e r a l i z a t i o n  c o u l d  be  t r a c e d  

by i t s  a s s o c i a t i o n  w i t h  c o n d u c t i v e  g r a p h i t i c  s t r a t a .  
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INTRODUCTION 

The MaxMin I1 ground EM sys tem was u s e d ' s u c c e s s f u l l y  i n  

t h e  autumn o f  1976 f o r  d e t e c t i n g  and t r a c i n g  o u t  c o n d u c t i v e  

g r a p h i t e  h o r i z o n s  a s s o c i a t e d  w i t h  t h e  nea rby  West J a s o n  o r e -  

body of  O g i l v i e  J o i n t  Venture  and t h e  Tom orebody o f  Hudson 

Bay Mining and Smel t ing .  

The g e o l o g i c a l  s e t t i n g  i n  t h e  a r e a  of  t h e  P e t e  g r i d  i s  

v e r y  s i m i l a r  t o  t h a t  on t h e  West J a s o n  and Tom g r i d s ;  s o ,  t h e  

use  of  t h e  MaxMin I1 system on t h i s  g r i d  was a  l o g i c a l  s t e p .  

The MaxMin I1 EM system i s  made by Apex P a r a m e t r i c s  L t d  

o f  Markham, O n t a r i o .  The comple te  s p e c i f i c a t i o n s  f o r ,  and 

methods of  o p e r a t i n g ,  t h i s  sys tem a r e  amply d e s c r i b e d  i n  t h e  

o p e r a t i n g  manual and o t h e r  l i t e r a t u r e  p rov ided  by t h i s  company. 

They w i l l  n o t  b e  r e p e a t e d  h e r e .  

A s  w i t h  t h e  p r e v i o u s  work i n  t h e  a r e a ,  t h e  MaxMin I1 was 

used i n  t h e  c o p l a n a r  mode w i t h  t h e  t u r n s  of  t h e  t r a n s m i t t i n g  

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

t e r r a i n  ( a l o n g  t h e  t r a v e r s e  l i n e )  between t h e  c o i l s .  Knowing 

t h e  mean s l o p e  of t h e  t e r r a i n  and t h e  c o i l  s p a c i n g  a t  a l l  r e a d -  

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

t h e  MaxMin I1 coverage .  

The s e c a n t  method of  c h a i n i n g  and t h e  u s e  of  t h e  subse-  

q u e n t  d a t a  a r e  amply d e s c r i b e d  i n  t h e  MaxMin I1 manual.  They 

w i l l  n o t  b e  r e p e a t e d  h e r e .  However, i t  i s  worthy o f  ment ion  

h e r e  t h a t  t h e  end r e s u l t  of  s e c a n t  c h a i n i n g  t h e  l i n e s  i s  t o  

have  " n o i s e - f r e e "  EM r e s u l t s .  Two bonus f e a t u r e s  of  s e c a n t  

c h a i n i n g  a r e :  a )  e q u a l  s t a t i o n  s p a c i n g s  on t h e  h o r i z o n t a l  

p l a n e ,  and b )  a c c u r a t e  t o p o g r a p h i c  p r o f i l e s  a l o n g  t h e  l i n e .  I n  

f a c t ,  t h e  t o p o g r a p h i c  p r o f i l e s  shown on t h e . p r o f i l e  s h e e t s  i n  

t h i s  r e p o r t  a r e  computed from t h e  s e c a n t  c h a i n i n g  n o t e s .  

Based on p r e v i o u s  e x p e r i e n c e ,  a  r e c o n n a i s s a n c e  c o i l  s p a c i n g  

o f  4 0 0  f t  ( 1 2 2  meters) and f r e q u e n c i e s  of  2 2 2  and 1777 Hz w e r e  

used  th roughou t  t h e  s u r v e y .  The r e a s o n s  f o r  t h i s  c h o i c e  a r e  

d e a l t  w i t h  a t  some l e n g t h  i n  t h e  r e p o r t  on t h e  J a s o n  and Tom 

s u r v e y s .  I n  b r i e f  t h e y  a r e :  



a )  a  c o i l  s p a c i n g  of  400  f t  g i v e s  a b o u t  t h e  b e s t  combinat ion  

o f  conduc to r  r e s o l u t i o n  and sea rch-dep th  c a p a b i l i t y  f o r  t h i s  

a r e a ,  

b )  two wide ly  spaced f r e q u e n c i e s  l e a d  t o  a  f a i r l y  a c c u r a t e  a . t  

( c o n d u c t i v i t y - t h i c k n e s s )  e s t i m a t e  f o r  t h e  c o n d u c t i v e  zones 

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

o f  n o n - s i m p l i s t i c  c o n d u c t i v e  zones ,  

c)  t h e  r e s u l t s  a t  one  f requency  s e r v e  t o  moni to r  t h e  i n e v i t a b l e  

r e a d i n g  and/or  r e c o r d i n g  e r r o r s  a t  t h e  o t h e r  f r equency .  

The w r i t e r  t r a i n e d  o p e r a t o r  B r i a n  Goodacre of  C o r d i l l e r a n  

Eng ineer ing  Ltd  t o  conduc t  a  p r o p e r  MaxMin I1 survey .  Goodacre 

and a n  a s s i s t a n t  d i d  t h e  a c t u a l  f i e l d  work on t h e  P e t e  g r i d .  

PRESENTATION OF RESULTS 

The MaxMin I1 p r o f i l e s ,  t o p o g r a p h i c  p r o f i l e s ,  and t h e  i n t e r -  

p r e t e d  conduc to r  p i c t u r e  f o r  each l i n e  w e r e  p l o t t e d  on s p e c i a l  

p r o f i l e  s h e e t s .  Reduced-scale c o p i e s  of  t h e s e  s h e e t s  a r e  bound 

w i t h  a n  index  and conduc to r  l egend  i n  Appendix "A" o f  t h i s  r e p o r t .  

C o n t r a r y  t o  t h e  w r i t e r ' s  c o n v e n t i o n ,  B .  Goodacre f a c e d  e a s t  

w h i l e  p l o t t i n g  t h e  MaxMin I1 r e s u l t s .  

P l a n  # 1-showing t h e  g r i d  l i n e s ,  t o p o g r a p h i c  c o u n t o u r s ,  

i n t e r p r e t e d  c o n d u c t i v e  zones ,  prominent  landmarks,  and a  geo lo -  

g i c a l  s e c t i o n - - i s  i n c l u d e d  i n  Appendix "A". 

INTERPRETATION OF RESULTS 

The conduc to r  p i c t u r e  i s  q u i t e  complex on t h e  P e t e  g r i d .  

T h i s  complex i ty  p r o h i b i t s  a  unique  i n t e r p r e t a t i o n .  I t  i s  a lways  

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

i n f o r m a t i o n .  With t h i s  i n f o r m a t i o n ,  t h e  conduc to r  i n t e r p r e t a t i o n  

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

used  t o  e x t e n d  t h e  l a t t e r .  

Of c o u r s e ,  t h e  conduc to r  i n t e r p r e t a t i o n  c a n n o t  b e  made t o  

" f i t "  a l l  g e o l o g i c a l  p i c t u r e s .  The l o c a t i o n  o f  t h e  upper  p a r t  

of  t h e  more s t r o n g l y  c o n d u c t i v e  u n i t s  w i l l  a lways remain c o n s t a n t .  

I t  i s  n o t  s u b j e c t  t o  i n t e r p r e t a t i o n a l  whims. However, w i t h  t h e s e  

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

d i p ,  w i d t h ,  and i n t e r n a l  changes o f  many o f  t h e  component p a r t s  

l e n d s  i t s e l f  t o  c o n s i d e r a b l e  "bending" .  

S p e c i f i c  c o n d u c t i v i t y - t h i c k n e s s  f i g u r e s  w e r e  n o t  worked 

o u t  f o r  t h e s e  c o n d u c t i v e  zones ,  because  t h e y  a r e  t i m e  consuming 

t o  o b t a i n  and have no known r e l a t i o n s h i p  t o  t h e  occurence  and 



g r a d e  o f  t h e  o r e - b e a r i n g  zones  i n  t h e  a r e a .  However, a  rough 

conduc to r  c l a s s i f i c a t i o n  h a s  been used  i n  t h e  s e c t i o n s  and  p l a n s ,  

b e c a u s e  t h e r e  h a s  been a  r e l a t i o n s h i p  t o  d a t e  (west' J a s o n  and 

Tom) between t h e  o r e  o c c u r e n c e s  and t h e  " b e t t e r "  c o n d u c t i v e  

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

o f  t h r e e  g r o u p s - - " f a i r  t o  good" ,  "poor  t o  f a i r " ,  and " p o o r " .  

The c r i t e r i o n  f o r  t h e  d i v i d i n g  l i n e  between t h e  " f a i r  t o  good" 

and "poor  t o  f a i r "  c o n d u c t i v e  zones  i s  t h e  r a t i o  of t h e  in -phase  

t o  out -of-phase  anomaly a m p l i t u d e s  a t  2 2 2  Hz. A c o n d u c t i v e  

zone i s  c l a s s i f i e d  a s  " f a i r  t o  good" ,  when t h e  " in -phase /ou t -o f -  

phase"  r a t i o  i s  g r e a t e r  t h a n  u n i t y ,  i . e .  t h e  0 .  t v a l u e  o f  t h e  . 

zone i s  g r e a t e r  t h a n  25 mhos. The v e r y  p o o r l y  c o n d u c t i v e  u n i t s  

g e n e r a l l y  have  a . t l s  o f  less t h a n  0 . 5  mhos. 

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

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

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

a r e  shown on t h e  p l a n .  

A s u p e r p o s i t i o n  of t h e  g e o l o g i c a l  s e c t i o n  o n t o  t h e  con- 

d u c t o r  i n t e r p r e t a t i o n  shows a )  t h a t  t h e  " f a i r  t o  good" c o n d u c t i v e  

zone between 1+50N and 4+50N on L-0 f a l l s  w i t h i n  the b l a c k  s h a l e  

u n i t  (which u n i t  c o n t a i n s  b a r i t e  o c c u r r e n c e s ) ,  and b )  t h a t  t h e  

" f a i r  t o  good" c o n d u c t i v e  zone around 17+00S on L-0 c o i n c i d e s  

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

zones on L-0 which f a l l  w i t h i n  t h e  wide s i l t s t o n e  and  s h a l e  u n i t ,  

which have  n o t  been mapped due  t o  t h e  e x t e n s i v e  o v e r b u r d e n  

t h r o u g h o u t  t h e  a r e a .  The c o u r s e  of t h e s e  " f a i r  t o  good" con- 

d u c t i v e  zones i s  w e l l  marked on t h e  p l a n .  

The c o n d u c t o r  p i c t u r e  i s  s p o t t y  and i n c o m p l e t e  t o  t h e  w e s t  

o f  L-90E, due t o  i n a d e q u a t e  l i n e  l e n g t h s  and  t o  l i n e s  i n t e r r u p t e d  

by b o d i e s  o f  w a t e r .  I t  would r e q u i r e  MaxMin I1 work i n  t h e  

e a r l y  s p r i n g  t o  g e t ' a  comple te  c o n d u c t o r  p i c t u r e  t o  t h e  e a s t  o f  . 

L-140E, where t h e r e  i s  much w a t e r  c o v e r .  However, t h e  comple te  

conduc to r  p i c t u r e  from l lOE t o  140E c o u l d  b e  had i n  t h e  summer- 

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

CONCLUDING REMARKS AND RECOMMENDATIONS 

Assuming t h e  same a s s o c i a t i o n  o f  b a r i t e  and  " f a i r  t o  good" 

c o n d u c t i v e  g r a p h i t e  zones  e x i s t s  on t h e  P e t e  p r o p e r t y  as on 

Tom and West J a s o n  p r o p e r t i e s ,  t h e  " f a i r  t o  good" c o n d u c t i v e  

zone c r o s s i n g  L-0 between 1+50N and 4+50N i s  wor thy o f  f u r t h e r  



i n v e s t i g a t i o n .  Assuming t h a t  t h e  g o s s a n i z e d  showing on t h e  

g e o l o g i c a l  s e c t i o n  i s  due t o  mass ive  p y r i t e  such a s  found i n  

t h e  West J a s o n  d e p o s i t ,  t h e  " f a i r  t o  good1' c o n d u c t i v e  zone, 

which c r o s s e s  L-0 around 17+00S on L-0, i s  worthy o f  f u r t h e r  

i n v e s t i g a t i o n .  

The geochemical  anomal ies  shou ld  b e  c o r r e l a t e d  t o  t h e  

c o n d u c t i v e  zones .  Any o f  t h e  " f a i r  t o  good" c o n d u c t i v e  zones 

t o  which geochem " h i g h s "  a r e  t r a c e a b l e  would b e  worthy o f  

e a r l y  i n v e s t i g a t i o n .  

The water -covered  p a r t s  of  t h i s  g r i d  s h o u l d  b e  MaxMin I I ' d  

i n  t h e  e a r l y  s p r i n g  t o  h e l p  comple te  t h e  conduc to r  p i c t u r e  i n  

t h o s e  a r e a s .  Some o f  t h e  l i n e s  shou ld  b e  l e n g t h e n e d  t o  c r o s s  

t h e  g r a n i t e  c o n t a c t  i n  o r d e r  t o  g e t  a  complete c o n d u c t o r  

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

r e v e a l  t h e  a r e a s  r e q u i r i n g  f u r t h e r  coverage .  
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'. ' '~ohn E.  B e t z ,  M.A. , P .  Eng . , Ont. 

John Be tz  L imi ted  
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- EM P r o f i l e  Index and Conductor Legend 

- EM P r o f i l e  Shee t s  
w i t h  I n t e r p r e t e d  Conductive Zones.  

- Plan #l - Conduct iv i ty  Map 

1" = 500'  
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PROFILE INDEX 

L i s t e d  i n  o r d e r  bound:  

L-220E & 210E 

L-200E & 190E 

L-180E & 170E 

L-160E & 1SOE 

L-140E & 130E 

L-120E & l l O E  

L-100E & 90E 

L- 80E & 70E 

L- 60E & 50E 

L- 40E & 30E 

L- 20E & 1OE 

L- 00 

A d d i t i o n a l  N o t e s :  

The b a c k g r o u n d  i n - p h a s e  a n d  o u t - o f - p h a s e  v a l u e s  are  +2, 0  a t  

222 Hz a n d  +1,  0  a t  1 7 7 7  Hz. 

"S" o n  t h e  p r o f i l e  s h e e t  i s  t h e  a b b r e v i a t i o n  f o r  t h e  c o i l  spacing,  

which was 1 2 2  meters or 400 f t  t h r o u g h o u t  t h e  s u r v e y .  

CONDUCTOR LEGEND 

Poor to fair 
I 

Fair to good Very poor poor 
conductor conductor, conductor, 
0 . t  0.5 to 25 t >25 mhos a.t genera l ly  (0.5 mhos 
mhos 
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a- - a  OUT - O f  - PnAlL 

5 

I 5# 1 15, 
I . '  1 

METERS 

M A X  - c 
S- 122 n L l N E  IE 

- - 

W A X  - C 
8 -  r L l N E  170 E 
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.-. IN -PMASE 
x-  -x  OUT -OF - CHASE 

1 8 8  IS, 
C I 

METERS 

a-• IN - rnrst  
a - - a  OUT - Of - P N A S l  

U A X  - C 
S g  ILL m 



0-0  I* - ? W I S E  

a- - a  OUT - OF - C n A s E  \ \ '- 
M A X  8 -  122m - C 

LlNE 
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n 

-¶@ 

0 101 20 S 301 40s 
I I I I 

------ - - - - - ---. TOP0 TOP0 40 

Y 2Y- Ti------ -/.-----_ ---- ------. -*- ---- 
m ---- 

r-. I Y  -?WAS€ @ W tn tu 
I- -a  OUT - OF- CHASE L . '  I 

METERS 

- -. - -- - -- -- - 
LINE lOOE 









.-• IN - C H A S E  
m- -a OUT - OF - CHASE 

M A X  - C 
S *  12P m 

\ \ 
LINE 201 

0-0 IN -mrrr 
=-  -= O W  - O I  - CHASE 

Y A X  - C 
8 -  m 
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. .-. IN -PHASE 

a- - a  OUT -OF - PHASE 
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A s s e s s m e n t  R e p o r t .  
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A P P E N D I X  "D" 

CLAIM NAME 

CLAIM RECORD SUMMARY 

CLAIM NUMBER 

P e t e  1 - 32 Y84475-Y84506 

P e t e  3 3  - 40  YA 172-YA 1 7 9  

P e t e  4 1  - 5 6  YA 323-YA 3 3 8  

RENEWAL DATE 

O c t o b e r  1 6  

O c t o b e r  1 6  

O c t o b e r  1 6  
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