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2 .  INTRODUCTION 

Commencing S e p t e m b e r  1 1972 a r e c o n n a i s s a n c e  i n d u c e d  p o l a r i  z a t i o n  
s u r v e y  c o n s i s t i n g  of 2.75 line-miles was c o n d u c t e d  over s e l e c t e d  anomalous 
c o p p e r  geochemical  so i l  s u r v e y  l ines  on some Nel l ie  C l a i m s  owned b y  
B e l c a r r a  E x p l o r a t i o n s  L t d .  i n  the Summers Creek, Princeton a r e a .  

Dur ing  the p e r i o d  f r o m  November 29 t,o December 8 a n  a d d i t i o n a l  4.9 
l i n e  m i l e s  of I .  P .  w a s  c a r r i e d  o u t  over the Nel l ie  and Lost c l a i m s  
owned b y  B e l c a r r a  a s  well a s  over the a d j a c e n t  p r o p e r t y  o f  P r i m e r  Group 
M i n e r a l s  L t d .  

A l a r g e r  a r e a  i n c l u d i n g  the above I .  P .  c o v e r a g e  was ground m a g n e t i c a l l y  
s u r v e y e d  amoun t ing  t o  30.5 l i n e  miles. T h i s  work was e x e c u t e d  d u r i n g  the 
p e r i o d  fron(;Vovember[8 t o  November 2 9 ,  1 9  7 2 .  

A t o t a l  of 25  l i n e  m i l e s  of g r i d  l ines  w e r e  i n s t a l l e d  t o  accommodate 
the above program.  

2. LOCATION AND ACCESS 

T h e  s u r v e y  a r e a  i>s s i t u a t e d  a b o u t  26 miles north of Princeton, B .  C .  
n e a r  the h e a d w a t e r s  o f  Summers Creek and 1 1 / 2  miles s o u t h  o f  M i s s e z u l a  
L a k e .  C o - o r d i n a t e s  a r e  120' 30' W .  l o n g i t u d e  and 49' 45 '  N .  l a t i t u d e .  

Access is b y  vehicle over the Summers Creek g r a v e l l e d  road  which 
l e a v e s  the  Princeton-Merri t H i  ghway abou t  8 miles north of Princeton. 
Local  a c c e s s  i s  good w i t h  the road t r a n s e c t i n g  the p r o p e r t y .  L o c a l  
c a t  r o a d s  and trenches a r e  numerous e s p e c i a l l y  on the western h a l f  of 
the p r o p e r t y .  

3 .  TOPOGRAPHY A N D  GROUND CONDITIONS 

Topography can  be c o n s i d e r e d  q u i t e  v a r i a b l e  c o n s i s t i n g  o f  creek 
c a n y o n s l  rock b l u f f : :  and t a l u s  slopes.  T h e  extreme western and e a s t e r n  
e d g e s  o f  the p r o p e r t y  o c c u r  on more g e n t l y  r o l l i n g  t e r r a i n  a t  an a v e r a g e  
e l e v a t i o n  o f  a b o u t  4,000 f e e t  A.S.L. .  T h e  Summers Creek v a l l e y  which 
p a s s e s  n o r t h - s o u t h  t h r o u g h  the centre of the p r o p e r t y  i s  a t  a b o u t  3,200 
f e e t  A .  S . L . 

. Overburden  thicknesses a r e  a l s o  q u i t e  v a r i a b l e  b u t  a r e  not e x p e c t e d  
to  e x c e e d  200 f e e t .  Ground c o n d u c t i v i t y  was g e n e r a l l y  good a t  the t i m e s  
o f  the s u r v e y s  due t o  l o c a l  rain showers and m e l t i n g  snow a l t h o u g h  c o n t a c t  
p r o b l e m s  were  e n c o u n t e r e d  on the l a r g e  blocky t a l u s  s l o p e s  on the western 
p o k t i o n  o f  L i n e  4N and 12~V.  

I 
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Dur ing  the l a t e r  p o r t i o n  o f  the I .  P. s u r v e y  f r e e z i n g  r a i n  f o l l o w e d  
b y  l i g h t  s n o w - f a l l  c r e a t e d  e x t r e m e l y  h a z a r d o u s  conditions on the s t e e p e r  
s l o p e s  and r e s u l t e d  i n  a low r a t e  o f  c o v e r a g e .  

4 .  GENERAL GEOLOGY ( a f t e r  D .  Malcolm a n d  G .  C. G u t r a t h )  

T h e  Princeton a r e a  i s  u n d e r l a i n  b y  T r i a s s i c  N i c o l a  group  sediments, 
v o l c a n i c  f l o w s  and P r a g m n t a l s  i n t r u d e d  b y  d i k e s ,  s i l l s  and p l u g s  of 
J u r r a s i  c a g e .  

T h e  r e g i o n  i s  e x t e n s i v e l y  f a u l t e d  i n c l u d i n g  the p r o m i n e n t  north 
s t r i k i n g  Al l ison L a k e ,  O t t e r  Creek and Summers Creek f a u l t s .  Numerous 
north-west and n o r t h - e a s t  t r e n d i n g  f a u l t s  , s h e a r s  and b r e c c i a  zones 
branch from these m a j o r  f a u l t s .  

Copper  m i n e r a l i z a t i o n  i s  w i d e s p r e a d  and i s  g e n e r a l l y  f o u n d  i n  
N i c o l a  group rocks a s s o c i a t e d  w i t h  intensive f a u l t i n g  and b r e c c i a t i o n .  

M i n e r a l s  observed i n  the c l a i m s  a r e a  a r e  c h a l  c o p y r i  t e  , c h a l  coci te  
a n d  p y r i t e  d i s s e m i n a t e d  i n  a f e l d s p a r  p o r p h y r y  a n d e s i t e  f l o w  b r e c c i a .  
A narrow n o r t h e r l y  s t r i k i n g  c h a l c o c i t e  vein i s  observed west o f  Sununers 
Creek and much m a l a c h i t e  and a z u r i t e  s t a i n i n g  i s  observed i n  a recent 
trench i n  a creek canyon on the e a s t e r n  s i d e  of the p r o p e r t y .  

Most observed n u n e r a l i z a t i o n  t o  d a t e  o c c u r s  between 3,400 and 3,600 
f e e t  A.S.L.  a n d  appears  t o  f a v o u r  a s i n g l e  b e d  and t o  be f r a c t u r e  cont- 
rol 1 e d .  

5. G R I D  PREPARATION 

A t o t a l  o f  25 l i n e  miles of l ines  was i n s t a l l e d  u s i n g  a x e s ,  t o p o f i l s  
and  f l a g g i n g  a t  100 foo t  i n t e r v a l s .  
saws  and p i c k e t s  on some l i n e s .  

I t  was n e c e s s a r y  to  a l s o  u s e  power  

In order t o  a v o i d  r e - l o c a t i o n  p r o b l e m s  on the h a y  f i e l d s  a l o n g  
Summers Creek, the base-line was k e p t  a l o n g  the foo t  o f  the h i l l  on the 
w e s t  s i d e  o f  Summers Creek b y  a series of o f f s e t s .  

A t i e - l i ne  was i n s t a l l e d  a t  S t n .  4 4 E  from Line 20N t o  Line 12s. 
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6 .  CLAIMS 

T h e  g e o p h y s i c a l  s u r v e y s  cover some o f  the B i l l  and O.B.  c l a i m s  
h e l d  b y  P r i m e r  Group Ninerals L t d .  and the N e l l i e ,  N e 1  , N e 1  Fractions , 
L o s t ,  and Warm c la ims  h e l d  b y  B e l c a r r a  E x p l o r a t i o n s  L t d .  

I t  i s  p o s s i b l e  t h a t  the s u r v e y  l i nes  have s l i g h t l y  o v e r l a p p e d  onto 
c la in i i  t h o u g h t  t o  be owned b y  Sheba  Copper L t d .  on the w e s t  and  J .  B u t -  
t e r w o r t h  t o  the south.. 

A l l  c l a i m s  a r e  s i t u a t e d  i n  the S i m i l k a m e e n  Min ing  Division. 

A d e t a i l e d  l o c a t i o n  map i s  i n c l u d e d  and r e p r e s e n t s  t o  the best of 
o u r  knowledge  the p r e s e n t  s t a t u s  o f  the v a r i o u s  h o l d i n g s .  Data  f o r  this 
map was o b t a i n e d  f r o m  r e c o r d  r e s e a r c h  , p e r s o n a l  communica t ions  w i t h  com- 
p a n i e s  and i n d i v i d u a l s  c o n c e r n e d ,  a c l a i m - p o s t  search i n  the f i e l d  b y  
o u r  f i e l d  s t a f f  w i t h  the assistance o f  some o f  the stakers, and a chain 
and compass s u r v e y .  I t  i s  recommended t h a t  a l e g a l  s u r v e y  be c a r r i e d  o u t  
i n  the near f u t u r e .  

Bel carra P r o p e r t y  

Name of C l a i m  Record  N E m b e r  R e c o r d i n g  Date E x p i r y  Date 

N e 1  1-6 i nc l .  381 30-381 35 incl  . 
N e 1  7-12 i n c l .  38495-38500 i nc l .  
Ne1 F r .  1-6 i nc l .  38136-38141 i n c l .  
Ne1 F r .  10 39041 
L o s t  1 38419 
L o s t  3 38420 
L o s t  5 38421 
L o s t  7 38422 

*Nellie 1-18 i nc l .  30142-30159 i nc l .  
*Nellie 19-31 inc l .32518-32530 i nc l .  
*Warm 1-8 incl  . 34089-34096 i n c l .  

October 6 ,19 72  
November 22,1972 
October . 6.19 72  
Ikcember 4,19 72  
November 6,1972 
November 6,19 7 2  
November 6 ,19  7 2  
Novsmber 6 ,19  72  
February  15 ,1971 
A p r i l  13 ,1971  
A u g u s t  16 ,1971 

Dctober 6 ,1973 
November 22,1973 
October 6 ,1973  
December 4,1973 
November 6 ,1973 
November 6 ,  1973  
November 6 ,19  73  
November 6 ,1973  
February  15 ,1975 
A p r i l  13 ,1975 
Augus t  16 ,1974  

* S u b j e c t  to  p u r c h a s e  agreemen t  made A p r i l  1 6 , 1 9 7 1 ,  b e t w e e n  B e l c a r r a  E x p l o r a t i o n s  
L t d .  (N.P.L.) a s  p u r c h a s e r  and W . S h o p s h i r e ,  A .D.Broomf ie ld  and E.Garrison as ,  
v e n d o r s .  

P r i m r  P r o p e r t y  

Name of C l a i m  Record  Number R e c o r d i n g  Date  E x p i r y  Date 

0. B .  3-6 i nc l .  21999-22002 i nc l .  March 22,1968 March 22,1975 
0.  € 3 .  7&8 22003&22004 March 22,1968 March 22,1981 
0. 8 .  9620 2 200 5 &22006 March 22,1968 March 22,1974 
0 .  B.11-16 i n c l .  22007-22012 i n c l .  March 22,1968 March 22,1976 
B i l l  5-10 i nc l .  24716-24721 i nc l .  May 23,1969 May 23,19 81 
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3- THE MAGNETOMETER SUIIVEY 

( a )  Genera l  Comments 

A total  o f  30.5 l ine miles was m a g n e t i c a l l y  s u r v e y e d  over l i nes  s p a c e d  
400 f e e t  and 800 f e e t  a p a r t  u s i n g  a s t a t i o n  i n t e r v a l  o f  100 f e e t .  

(b) Method 

T h e  i n s t r u m e n t  u s e d  was a v e r t i c a l  force f l u x g a t e  magne tome ter  w h i c h  
i s  hand  h e l d  and level led u s i n g  a bubble-level on the f a c e  o f  the i n s t r u m e n t .  

T h e  magne tome ter  was h e l d  b y  the a i d  o f  a h a r n e s s  to  m a i n t a i n  constant 
h e i g h t  above ground and c o n s t a n t  distance f r o m  the o p e r a t o r .  R e a d i n g s  were 
taken f a c i n g  one d - i r e c t i o n  u s i n g  the mst sensitive s c a l e  p o s s i b l e .  

Loop t i m e s  of less  t h a n  two h o u r s  w e r e  encountered, r e s u l t i n g  i n  good 
control o f  the d i u r n a l  corrections. A n e a r b y  b a s e - s t a t i o n  was r e a d  a t  
the b e g i n n i n g  and e n d  o f  e a c h  day f o r  the day- to-day  c o r r e l a t i o n  and t o  
monitor any  p o s s i b l e  m a g n e t i c  s t o r m s .  

( C )  I n s t r u m e n t a t i o n  

A Scintrex MF-.Z Model F l u x g a t e  magne tome ter  was u s e d .  T h i s  u n i t  
measures  the v e r t i c a l  force v a r i a t i o n s  o f  the e a r t h ' s  m a g n e t i c  f i e l d ,  
d i s p l a y e d  i n  gamma:;, on a meter h a v i n g  f i v e  r a n g e s  for a t o t a l  o f  2 
100,000 gammas. The  MF-1 i s  very l i g h t ,  i s  f u l l y  p o r t a b l e ,  h a s  excellent 
t e m p e r a t u r e  s t a b i l i t y ,  has  n e g l i g i b l e  o r i e n t a t i o n  error and i s  of rugged  
c o n s t r u c t i o n .  

(a)  Data  C o m p i l a t i o n  and P r e s e n t a t i o n  

T h e  r e a d i n g s  a n d  time o f  r e a d i n g s  w e r e  r e c o r d e d  i n  a m e t a l - f r e e  
f i e l d  book and t r a n s f e r r e d  t o  a p l a n i m e t r i c  map f o r  c o n t o u r i n g  a f t e r  the 
n e c e s s a r y  d i u r n a l  and day- to-day  corrections were made.  

T h e  s c a l e  of the c o n t o u r  map i s  400 f e e t .  A 250 gamma c o n t o u r  
i n t e r v a l  h a s  been u s e d .  A r e a s  o f  h i g h  s u s c e p t i b i l i t y  ( i . e .  above gammas) 
a r e  s t i p l e d  and l o w s  less  than gammas a r e  " t icked" .  

Where a p p l i c a b l e  , the m a g n e t i c  r e s u l t s  a r e  i l l u s t r a t e d  i n  p r o f i l e  
f o r m  on the c h a r g e a b i l i t y  a x i s  o f  the I .  P .  p r o f i l e s .  V e r t i c a l  s c a l e  i s  
1" = 1OOOgammas. 

( e )  D i s c u s s i o n  o f  Y a g n e t o m t e r  R e s u l t s  a n d  I n t e r p r e t a t i o n  

T h e  magne tome ter  s u r v e y  was e x e c u t e d  over a l a r g e  a r e a  which i n c l u d e s  
the a r e a  covered b y  the 3. P .  s u r v e y .  

R e a d i n g s  were t a k e n  a t  100 foo t  s t a t i o n  i n t e x v a l s  and  c o n t o u r e d  a t  an  
i n t e r v a l  of ,250 gammas. 



- 5 -  

I U  I 

T h e  v a l u e s  nnp  i n d i c a t e s  a r a n g e  o f  v a l u e s  f r o m  -720 w h a t  Line 
125; Stn .  4 E  to  +3250%’hat Line 8 N ;  S tn .  19W for a t o t a l  r e l a t i v e  
m a g n e t i c  r e l i e f  o f  3970 gammas. 

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

G e n e r a l l y  the c o n t o u r s  exh ib i t  a northerly trend p a r a l l e l  t o  the 
b a s e l i n e  and the Suxmers  Creek v a l l e y .  T h i s  i s  p r i m a r i l y  due  t o  the 
f l o w  direction o f  the N i c o l a  v o l c a n i c s  and the s tr ike  of the m a j o r  
f a u l t  s y s t e m  which, a i d e d  b y  g l a c i a t i o n ,  h a s  caused  the e x i s t i n g  
s t e e p  n o r t h s o u t h  t e r r a i n  on e a c h  s i d e  o f  Summers Creek. 

Minor inherent n o r t h s o u t h  d i s t o r t i o n s  i n  the d a t a  h a v e  been caused  
b y  r e c t a n g u l a r  g r i d  b i a s  and the m a g n e t i c  lows a l o n g  the b a s e  o f  the 
s t e e p e r  t o p o g r a p h i c  s l o p e s .  The  l ine-direct ion i s ,  i n  r e t r o s p e c t ,  
op t imum f o r  the o v e r a l l  p r o p e r t y  e x a m i n a t i o n .  

F o r  p u r p o s e s  of d i s c u s s i o n  the m a g n e t i c  c o n t o u r  h a s  been d i v i d e d  
in to  4 f e a t u r e s  a s  fo l lows:  

F e a t u r e  1 : A r e a s  l ess  than  0 gammas ( i e .  n e g a t i v e  gammas) 
F e a t u r e  2 : A r e a s  between 0 and 500 gammas. 
F e a t u r e  3 : A r e a s  b e t w e e n  +500 and +lo00 gammas. 
F e a t u r e  4 : A r e a s  over +lo00  gammas. 

F e a t u r e  1 

These m a g n e t i c  l o w s  i n d i c a t e d  b y  “t icks“ a r e  due  to one or  a c o m b i n a t i o n  
o f  t o p o g r a p h i c  e f f e c t s  a t  the b a s e  o f  s t e e p  s l o p e s ,  thick v a l l e y  f i l l ,  and 
l e a c h i n g  of m a f i c  m a t e r i a l  a l o n g  f a u l t s  and w a t e r  c o u r s e s .  

T h e  lows a l o n g  the road  a t  the s o u t h  e n d  o f  the g r i d  c o u l d  be due  t o  
a t  l e a s t  i n  p a r t ,  a l i m e s t o n e  b e d  observed i n  this  a r e a .  

F e a t u r e  2 

O c c u p i e s  a b o u t  one t h i r d  o f  the s u r v e y  a r e a .  T h e  g r e a t e s t  Lportion o f  the 
Warm c l a i m s  f a l l  w i t h i n  t h i s  r m g e  and i s  t h o u g h t  t o  r e p r e s e n t  a u n i t  of 
f r a g m e n t  a1  a n d e s i  tes . 

O t h e r  a r e a s  o f  f e a t u r e  2 o c c u r  a l o n g  Summcrs Creek t o  the north and 
a r e  believed r e l a t e d  t o  the m a j o r  N - S  Summers Creek f a u l t  and thick v a l l e y  
f i l l .  

T h e  mst i n t e r e s t i n g  a r e a  of this  magn i tude  i s  coincident w i t h  a c h a r g e -  
a b i l i t y  c o n d u c t i v e  zone e a s t  o f  the new s h o w i n g  a l s o  t r e n d i n g  n o r t h s o u t h .  
I t  i s  t h o u g h t  t o  be caused  b y  a l t e r e d ,  f r a c t u r e d  a n d e s i t e s  i n  g r a d a t i o n a l  
c o n t a c t  w i t h  i n t r u s i v e  d i o r i t e s  t o  the e a s t .  
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F e a t u r e  3 

Rocks w e s t  o f  the 500 gamma c o n t o u r  t n r o u g h  the new s h o w i n g  i s  believed 
t o  be p r i n c i p a l l y  due  t o  d i p p i n g ,  r e l a t i v e l y  u n a l t e r e d  a n d e s i t e s  a n d  t u f f s  
w i t h  a N-S f l o w  direction. T h e  a r e a  a t  the e a s t e r n  e n d s  o f  l ines  20s t o  
36N a r e  i n t e r p r e t e d  a s  b a r r e n  i n t r u s i v e  rocks w i t h  the p o s s i b i l i t y  of some 
l o c a l  b a s i c  v o l c a n i c  capping .  o c c u r i n g  i n  a r e a s  o f  f e a t u r e  4 m a g n e t i c  r e s p o n s e s .  

F e a t u r e  4 

All a r e a s  w i t h i n  f e a t u r e  4 a r e  believed c a u s e d  b y  r e l a t i v e l y  f l a t  l y i n g  
b a s i c  volcanic rocks p o s s i b l y  y o u n g e r  i n  age  than those rocks j u s t  mentioned. 

A l t h o u g h  i t  i s  a l w a y s  d i f f i c u l t  t o  d i s t i n g u i s h  m a g n e t i c a l l y  between 
f a u l t s  and c o n t a c t s  a number of f a u l t s  h a v e  been p o s t u l a t e d .  S u p p o r t i n g  
i n f o r m a t i o n  h a s  i n c l u d e d  f i e l d  o b s e r v a t i o n s  o f  t o p o g r a p h y ,  c o r r e l a t i o n  o f  
m a g n e t i c ,  res is t iv i ty  and c h a r g e a b i l i t y  d a t a  where a p p l i c a b l e ,  and m a g n e t i c  
c o n t o u r  f l e x u r e s .  

G e o l o g i c a l  , geochemical  and a i r - p h o t o  s t u d i e s  wou ld  more m e a n i n g f u l l y  
determine the s t r u c t u r e  and i t s  p o s s i S l e  i m p o r t a n c e  t o  m i n e r a l  d e p o s i t i o n .  

A t e c t o n i c - a n a l y s i s  oi f r a c t u r e  d e n s i t y  f r o m  a i r p h o t o s  h a s  been c a r r i e d  
o u t  on the e a s t e r n  portion of the s u r v e y  a r e a  b y  D.A.Chapman. T h i s  a r e a  
and the r e m a i n i n g  P r i m e r  c l a i m s  h a v e  a l s o  been a e r o m a g n e t i c a l l y  s u r v e y e d  b y  
Geo-Ex  S u r v e y s  L t d .  T h i s  i n f o r m a t i o n  i s  a v a i l a b l e  b u t  i s  not covered i n  
this  r e p o r t .  
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8 .  THE INDLiCED POLARIZATION SURVEY 

( a )  T h e o r y  o f  Method U s e d  

I n d u c e d  P o l a r i z a t i o n  refers t o  the p o l a r i z e d  d i s t r i b u t i o n  o f  
e l e c t r i c a l  c h a r g e s  t h r o u g h o u t  a medium to  which a n  electric f i e l d  
h a s  been a p p l i e d .  

When c u r r e n t  i s  p a s s e d  a c r o s s  a n  i n t e r f a c e  between a n  e lectrolyte  
and a m e t a l l i c  c o n d u c t i n g  b o d y ,  d o u b l e  l a y e r s  o f  c h a r g e  b u i l d  u p  a t  
the i n t e r f a c e  c r e a t i n g  the phenomenum known a s  " o v e r v o l t a g e M  or the 
"I.P. e f f e c t " .  

T h i s  e f f e c t  can  be u s e d  f o r  the d e t e c c i o n  o f  c o n d u c t i n g  m e t a l l i c  
m a t e r i  a1 s u c h  a s  d i s s e m i n a t e d  s u l p h i  d e s  ( "porphyry"  c o p p e r  d e p o s i  t s )  
or m a s s i v e  s u l p h i d e s  c o n t a i n i n g  a p p r e c i a b l e  amounts  o f  n o n - c o n d u c t i n g  
s p h a l e r i t e .  Other m a t e r i a l s  l i k e l y  t o  g i v e  r ise  to  anomalous r e s p o n s e s  
a r e  p y r i t e ,  m a g n e t i  t e ,  s p e c u l a r  h e m a t i t e  , g r a p h i t e  and c e r t a i n  c l a y -  
m i  c a s  s uch a s  montmri l  loni t e  I vermi c u l i  t e  , s a p o n i  t e  and ben toni t e .  

In  t ime-domain  ( P u l s e )  I.P., a transmitter i n j e c t s  an  a l t e r n a t i n g  
s q u a r e  wave  s i g n a l  i n t o  the g r o m d  at two electrodes Cl and C2. 
s i g n a l  seen b y  the receiver a t  two other electrodes P i a n d  P 2  p r o v i d e s  
an i n d i c a t i o n  o f  the a p p a r e n t  c h a r g e d i l i t y  ( M a ) .  
i n p u t  c u r r e n t  ( I )  and p r i m a r y  "on-timel' v o l t a g e  , ( V p )  
r e s i s t i v i t y  ,C& i s  c a l c u l a t e d  u s i n g  O h m ' s  Lawand a g e o m e t r i c  f a c t o r  
d e p e n d e n t  upon the e l e c t r o d e  a r r a y  u s e d  and the units (ohmemeter s  or 
ohm * f e e t )  d e s i r e d .  

T h e  

By observing the 
the a p p a r e n t  

Pr imary  
C u r r e n t  
Waveform 

r 
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The  p o l a r i z a t i o n  v o l t a g e s  e s t A l i s h e d  d u r i n g  the c u r r e n t  ''on" 
t i r n e  d e c a y  ( d i s c h a r g e )  sloW1y d u r i n g  the c u r r e n t  " o f f "  t i m e .  T h e  
receiver a m p l i f i e s  and i n t e g r a t e s  the decay  c u r v e  a t  four p r e - s e l -  
ected p s i  t ions i n  t i m e  , n o r m a l i z e s  t3ese a m p l i t u d e s  w i t h  respect 
to  t3e p r i m a r y  v o l t a g e  Vp and p r e s e n t s  the r e s u l t s  a s  M1, M Z ,  M 3  
a n d  M4 r e a d i n g s  on d i g i t a l  d i s p l a y  f o r  l o g y i n g .  

T h e  t i m e s  a t  which the d e c z y  c u r v e  i s  s a m p l e d ,  a r e  s e l e c t e d  b y  
means o f  a switch mak ing  i t  p o s s i b l e  t o  o b t a i n  u p  t o  56 distinct points 
on the d e c a y  c u r v e .  

T h i s  a l l o w s  one t o  o b t a i n  the a c t u a l  d e c a y  c u r v e  s h a p e  w h i c h  i s  
i m p o r t a n t  f o r  q u a n t i t a t i v e  c h a r y e a b i l i  t y  d e t e r m i n a t i o n s  and f o r  better 
q u a l i t a t i v e  i n t e r p r e t a t i o n s  as t o  c o n c e n t r a t i o n  , s h a p e ,  s i z e ,  d e p t h  
and t y p e  of c a u s a t i v e  s o u r c e .  

A f x r t h e r  s t e p  rlrhicL5 c a n  be taken i s  to  f a c t o r  the d e c a y  curve t o  
s e p a r a t e  the unwanted e l e c t r o m a g n e t i c  t r a n s i e n t  c o u p l i n g  e f f ec t s  and 
b a c k g r o u n d  e f f e c t s  from the t r u e  o v e r v o l t a g e  e f f e c t s .  T h i s  e x t e n d s  
the u s e f u l n e s s  of the I .  P .  me thod  i n  a r e a s ,  o f  h i g h  o v e r b u r d e n  conduck -  
i v i t y .  I t  a l s o  a s s i s t s  the g e o p h y s i c i s t  i n  d i s t i n g u i s h i n g  between e f f ec t s  
o f  m e t a l l i c  and n o n - r a t a l l f c  c o n d u c t i v e  m a t e r i a l ,  b e t w e e n  o x i d e s  and 
s u l p h i d e s  , between l a r g e  and f i n e - g r a i n e d  p a r t i c u l e s ,  and b e t w e e n  
m a s s i v e  and d i s s e m i n a t e d  p o r t i o n s  of a p o l a r i z a b l e  b o d y .  

(b) T h e o r y  of the 3 -array  E l e c t r o d e  C o n f i g u r a t i o n  

The  I .  P. r e s p o n s e  d u e  20 a p a r t i c u l a r  d i s t r i b u t i o n  of p o l a r -  
i z a b l e  m a t e r i a l  i s  d e p e n d e n t  upon the e l e c t r o d e  a r r a y  e m p l o y e d ,  the 
g e o m e t r y  of the p o l a r i z e d  b o d y  and i t s  l o c a t i o n  r e l a t i v e  t o  the a r r a y ,  
and on the r e s i s t i v i t y  and p o l a r i z a t i o n  c o n t r a s t  between the b o d y  
and s u r r o u n d i n g  en v i  ronmen t . 

A l t h o u g h  a n o m a l i e s  a r e  a s y m m e t r i c a l  and the anomaly p e a k s  do not 
a l w a y s  fall d i r e c t l y  over the center o f  the c a u s a t i v e  s o u r c e ,  the 
a d v a n t a g e s  o f  the 3 - a r r a y  more t h a n  o u t w e i g h  this one d i s a d v a n t a g e .  
T h i s  a r r a y  r e q u i r e s  o n l y  three men on the s u r v e y  l i n e ,  h a s  good 
d e p t h  p e n e t r a t i o n  , r e s p o n d s  w e l l  t o  both f l a t - l y i n g  and s t e e p l y - d i p -  
p i n g  bodies and p e r m i t s  a minimum number of e l e c t r o d e  s p a c i n g s  t o  
be u s e d  d u r i n g  r e c o n n a i s s a n c e  s u r v e y i n g  r e s u l t i n g  i n  f a s t e r  c o v e r a g e .  

A s  mntioned a b o v e ,  c o n t o u r  maps o f  the d a t a  s h o u l d  be t r e a t e d  
w i t h  c a u t i o n  and a r e  u s e d  t o  enhance the i n t e r p r e t a t i o n  made p r i m a r i l y  
from the p r o f i l e s .  An  e x a m p l e  o f  a t y p i c a l  m u l t i p l e  e l e c t r o d e  s p a c i n g  
r e s p o n s e  over a s u l p h i d e  lens i s  i n c l u d e d  t o  i l l u s t r a t e  the a s y m m e t r i c a l  
n a t u r e  o f  this a r r a y  a s  w e l l  a s  t o  p o i n t  o u t  the phenomenum o f  " d o u b l e -  
p e a k i n g "  w h i c h  o c c u r s  when the e l e c t r o d e  s p a c i n g  i s  l a r g e r  t h a n  the 
d e p t h  t o  the center o f  the b o d y .  T h e  l a r g e r  peak o c c u r s  when the f i r s t  
p o t e n t i a l  e l e c t r o d e  (P1) i s  i n  the v i c i n i t y  of the b o d y .  
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T h e  maximum anomaly i s  o b t a i n e d  f o r  the s p a c i n g  e q u a l  t o  the 
d e p t h  to  the center o f  a n  i d e a l i z e d  s p h e r e ,  a l t h o u g h  s p a c i n g s  o f  3 / 4  
t o  1-1 /2  t i m e s  the d e p t h  g i v e  a t  l eas t  90% o f  the maximum l i k e l y  anomaly .  

The u s e  o f  two or mre s p a c i n g s  g i v e s  a more rel iable  e s t i m a t e  
o f  d e p t h ,  a t t i t u d e  and c o n t i n u i t y  w i t h  d e p t h .  An a c c u r a t e  e s t i m a t e  
of res i s t i v i t y  and p l a r i z a t i o n  o f  the b o d y  c a n n o t  be made since the 
v a r i a b l e s  of s i z e ,  c o n d u c t i v i t y ,  and  p o i a r i z a b i l i t y  c a n n o t  be s e p a r a t e d ,  
hence the t e r m  “ a p p a r e n t “  c h a r g e a b i l i t y  i s  u s e d .  

( c )  F i e l d  P r o c e d u r e  

( i )  Electrode C o n f i g u r a C i o n  U s e d  

A 3-electrode a r r a y  was u s e d  whereby the c u r r e n t  electrode C1 
and t w o  p o t e n t i a l  e l e c t r o d e s ,  P1 and P 2 ,  w e r e  s e p a r a t e d  b y  a d i s t a n c e  
“ a r r  f r o m  e a c h  other and mDved i n  unision a l o n g  the s u r v e y  l ines  t a k i n g  
m e a s u r e m e n t s  a t  r e g u l a r  i n t e r v a l s .  
i s  f i x e d  a t  “ i n f i n i t y ”  
the n e a r e s t  s t a t i o n  measured .  

T h e  s e c o n d  c u r r e n t  electrode C2 
(GO) ,  w h i c h  i s  a minimum d i s t a n c e  of 6a  t o  

T h e  s t a t i o n  l o c a t i o n  i s  h a l f k a y  between the curr‘ent  electrode C1 
A l l  l ines  w e r e  s u r v e y e d  w i t h  and the n e a r e s t  p o t e n t i a l  electrode PI. 

C1 
the w e s t  o f  P1 and Pa on the e a s t  l i nes .  

to  the E a s t  of the p o t e n t i a l  electrodes on the w e s t  lines and to  

(ii) Measurements  Taken  i n  the F i e l d  

1.  T h e  P r i m a r y  v o l t a g e  V p  between the m e a s u r i n g  ( p o t e n t i a l )  

2 .  T h e  current f l o w i n g  t h r o u g h  

3 .  Four  p r e - s e l e c t e d  g a t e s  c a l l e d  M f a c t o r s  (MI, M2, M 3  and M4) 
u s i n g  t i m i n g  s e t t i n g s  of: 

e l e c t r o d e s  d u r i n g  c u r r e n t  on“. 

the c u r r e n t  e l e c t r o d e s  C1 and C 2 -  

( a )  d e l a y  t i m e  td = 240 msecs. 

(b) i n t e g r a t i n g  t i m e  tp = 60 mea .  

(c )  basic p e x i o d  t = 8 s e a .  ( 2  secs ON and 2 secs. O F F )  
C 

( d )  Equipment  D e s c r i p t i o n  and S p e c i f i c a t i o n s  

( i) Receiver - T h e  Huntec MKIII Receiver i s  a p o r t a b l e ,  remote 
s e n s i n g  p u l s e - t y p e  i n s t r u m e n t  i n c o r p o r a t i n g  the f o l l o w i n g  f e a t u r e s :  

- A d j u s t a b l e  t i m i n g  cycle. 
- Up t o  56 distinct s a m p l e  p o i n t s  measured on #e  decay  c u r v e .  
- A u t o m a t i c  S.P. b u c k - o u t .  
- Direct d i g i t a l  r e a d  o u t  of Vp and M f a c t o r s  i n c l u d i n g  s i g n .  - High noise rejection allows o p e r a t i o n  i n  V p  levels down t o  

30 micro volts w i t h  0 .1  micxo volt  resolution. - Greater than 10 megohm i n p u t  i m p e d a n c e .  
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Spe  ci f i ca ti ons 

Sens i t i v i t y :  v p  = 10-7 to volts f o r  l o w  noise 1% r e s o l u t i o n .  
V P  = 10-6 t o  10 volts f o r  0.1% r e s o l u t i o n .  
T o t a l  Range 30 x 10 volts i n  11 r a n g e s .  

S e l f  P o t e n t i a l  : MAXIMUM f 1 vol t . 
Power c o n s u m p t i o n :  0.7 ampere a t  1 2  volts. 
Demensions: 16" x 9" x 5 3 / 4 " .  

W e i g h t :  12.5 lbs .  ( w i t h o u t  b a t t e r y  p a c k ) .  

(ii) T r a n s m i t t e r  - A l t e r n a t o r  - T h e  Huntec P u l s e  t y p e  t r a n s m i t t e r  
a l t e r n a t o r  i s  a h i g h - p o w e r e d ,  7 .5  K i l o w a t t  s y s t e m  u t i l i z i n g  the f o l l o w i n g :  

- S o l i d  s t a t e  p o w e r  control and s w i t c h i n g  mechanism.  
- P r o d u c e s  h i g h  c u r r e n t s  i n t o  low resistance l o a d s .  
- A c c u r a t e  and a d j u s t a b l e  t i m i n g  u s i n g  C r y s t a l  Clock. 
- V o l t a g e  r e g u l a t o r  w i t h  p u s h - b u t t o n  f i e l d  e n e r g i z e r .  
- Dummy Load .  
- 2 c y l i n d e r  ONAN e n g i n e  d r i v i n g  a B e n d i x  a l t e r n a t o r .  

S p e c i f i c a t i o n s  

1 .  T r a n s m i t t e r  

o u t p u t :  
C y c l i n g  R a t e s :  N o r m a l l y  2 sec. O N ,  2 sec. O F F .  
Demensions t 2 1  i n .  x 1 7  i n .  x 17 i n .  
W e i g h t  : 7 5  lbs. 

100 t o  3250 volts i n  10 s t e p s  16 amps maximum. 

2 .  A l t e r n a t o r  

o u t p u t :  

E n g i n e :  

18 K.V.A. 1 2 0 / 2 0 8  volts 3 p h a s e  400 Hz. 
52  a m p s / p h a s e .  

2 c y l i n d e r ,  4 c y c l e ,  a i r c o o l e d  16.5 H.P. 
ONAN a t  3600 R.P.M. 

3600 R.P.M. direct driven B e n d i x  w i t h  s e a l e d  
b e a r i n g s  and r o t a t i n g  f i e l d .  

A1 tern a t o r  2 

D i m e n s i o n s  : 42 i n .  x 1 7  i n .  x 26 i n .  

W e i  gh t: 225 lbs. 
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8. 
( e )  DATA PRESENTATION 

1. c a l  c u l a  ti ons 

(i) The a p p a r e n t  r e s i s t i v i t y  /"- i s  c a l c u l a t e d  b y  d i v i d i n g  V 8 b y  I and m u l t i p l y i n g  b y  a f a c t o r  a p p r o p r i a t e  t o  the electm e 
a r r a y  u s e d  and the o h m m e t e r  units d e s i r e d .  

(ii) T h e  f o u r  M f a c t o r s  were w e i g h t e d  and added t o  o b t a i n  a s i n g l e  
c o m p o s i t e  c h a r g e a b i l i t y  p a r a m e t e r  ( c a l l e d  M c  ) for  c o n t o u r i n g  
p u r p o s e s  . 

= tp (141 + 2M2 f 4M3 $. 8M4 ) x .01 
t f 

Mc t d  

Where Mc = mi l l i s eon& 

t d  = i n i t i a l  d e l a y  t i m e  

tf = f i n a l  t i m e  a t  e n d  of M4 = td + 1 5  tp 

tp  = integrating time of "1 

2 .  P r o f i l e s  

T h e  composite c h a r g e a b i l i t y  Mc i s  p l o t t e d  a t  a vertical s c a l e  of 
i s  p l o t t e d  a t  a v e r t i c a l  scale of 1" = 500 ohm- 1" = 5 msecs. and  

m e t e r s  . I 

Lines f o r  which an  "a'' s p a c i n g  of 400 f e e t  w a s  u s e d  a r e  p l o t t e d  a t  
The  two l ines  on the o l d  g r i d  a r e  a h o r i z o n t a l  s c a l e  o f  1" = 400 f e e t .  

a t  a h o r i z o n t a l  s c a l e  of 1" = 200 f e e t  ( i .e .  "a" = 200 f e e t )  

3 .  C o n t o u r s  
I 

AU a p p a r e n t  r e s i s t i v i t y  and  c o m p o s i t e  c h a r g e d i i i  t y  v a l u e s  for 
electrode s e p a r a t i o n s  o f  200 and 400 f e e t  h a v e  been p l o t t e d  on the v a l u e s  
and c o n t o u r  maps a t  a h o r i z o n t a l  s c a l e  o f  1" = 400 f e e t .  

T h e  r e a d e r  i s  c a u t i o n e d  as  t o  the errors inherent within th i s  t y p e  
of d a t a  p r e s e n t a t i o n  w h i c h  i n c l u d e :  

( i) 

(ii) 

(iii) 

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

G r i d  b i a s e  o r  c o n t o u r  e l o n g a t i o n  due  t o  r e c t a n g u l a r  s a m p l i n g  
i n t e r v a l  u s e d .  

" D o u b l e  p e a k i n g "  phenomenum i n  w h i c h  c a u s a t i v e  s o u r c e  i s  l o c a t e d  
b e t w e e n  " h i  qhs" . 

( iv)  iSome skewness of anomaly p e a k s  d u e  to a s s y m e t r i c a l  a r r a y ' u s e d .  

( v )  T o p o g r a p h i c  or t e r r a i n  e f f ec t s  i n  r e s i s t i v i t y  d a t a ,  
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T h e  c o n t o u r  plans, therefore, serve to  i l l u s t r a t e  i n  a g e n e r a l  
way the a r e a  o f  i n t e res t ,  the s t r ike  o f  the p o l a r i z e d  bod!y and the 
p o s s i b l e  l a t e r a l  changes  i n  p h y s i c a l  p r o p e r t i e s  o f  the s u b - s u r f a c e .  

( f )  DISCUSSION O F  I .  P. RESULTS A V D  INTERPRETATION 
I 

1.  Genera l  D i s c u s s i o n  - 
T h e  e a s t - w e s t  oriented s u r v e y  l ines  3 5  t o  12N i n c l u s i v e  were 

s u r v e y e d  u s i n g  a r e c m n a i s s a n c e  electrode s p a c i n g  o f  400 f e e t  to  
o b t a i n  maximum d e p t b  d e t e c L i o n  f o r  l a r g e  t a r g e t s  w h i l e  m a i n t a i n i n g  
s u f f i c i e n t  r e s o l u t i o n  f o r  p o s s i b l e  s m a l l e r  n e a r - s u r f a c e  t a r g e t s  of 
economi c s i  g n i  f i  cance . 

Two t r a v e r s e s  u s i n g  a 200 f o o t  electrode s e p a r a t i o n  were made a l o n g  
o l d  g r i d  l ines  i n  the v i c in i t y  o f  a c h a l c o c i t e  vein known a s  the " o l d "  
s h o w i n g .  I t  i s  l o c a t e d  on the Nel l ie  if8 c l a i m  s o u t h w e s t  of the Shop-  
shire f a r m .  Their l o c a t i o n  i s  shown r e l a t i v e  t o  the new g r i d  a l t h o u g h  
the r e s u l t s  a r e  not c o n t o u r e d  due  t o  the s m a l l e r  electrode s e . p a r a t i o n  
u s e d  and the r e s u l t i n g  extrene g r i d  b i a s .  

Line 4s was re-run u s i n g  a 200 f oo t  "a" s p a c i n g  over the anomalous 
section f r o m  S t n .  27E t o  42E and i s  d i s c u s s e d  u n d e r  "Prof i les" .  

Lines 4N and 12N w e s t  o f  the baseline were  r u n  t o  t e s t  the c o p p e r  
geochemical  anomaly below the r i d g e  n e a r  the t o p  o f  t a l u s  slopes.  
Coverage  was l i m i t e d  b y  the d i f f i c u l t y  i n  n e g o t i a t i n g  the rugged  
t e r r a i n .  

A t r a v e r s e  u s i n g  a w i d e  e l e c t r o d e  s e p a r a t i o n  of 800 f e e t  was c a r -  
r i e d  o u t  adong the v a l l e y  f l o o r  from S t n .  @/ t o  S t n .  205 t o  tes t  f o r  
a d e e p l y  b u r i e d  s u l p h i d e  d e p o s i t  and t o  see i f  the o l d  and new s h o w i n g  
a r e a s  c o u l d  p o s s i b l y  be d i r e c t l y  connected. 

A l t h o u g h  t b e  e a s t e r n  "new" s h o w i n g  a r e a  has been nwre f u l l y  covered, 
the s u r v e y  i s  s t i l l  c o n s i d e r e d  to  be o f  a r e c o n n a i s s a n c e  n a t u r e  w i t h  the 
p r i n c i p a l  p u r p o s e  b e i n g  t o  d e l i n e a t e  the c o n d u c t i v e  zone p r i o r  t o  
a c t u a l l y  s p o t t i n g  d r i l l  holes.  T h e  northern c o v e r a g e  s h o u l d  now m r g e  
w i t h  an older  I . P .  s u r v e y  b u t  the zone is s t i l l  o p e n  t o  the s o u t h  and 
s o u t h e a s t  . 
2. R e s i s t i v i t y  Con tours  

T h e  r e s i s t i v i t y  p o r t i o n  o f  the s u r v e y  r a n g e s  i n  v a l u e  f r o m  90 ohm 
meters a t  Line 1 2 N  S t n .  18E to 2922 o h m - m t e r s  a t  Line 20N S t n .  36E 
y e i l d i n g  a t o t a l  r e l i e f  o f  2832 o h m - m e t e r s .  
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I n t e r p r e t a t i o n  i s  Z i f f i c u l t  due t o  marked c h a r g e s  i n  t e r r a i n  and 
v a r y i n g  w a t e r  content o f  the s u b - s u r f a c e  over the s u r v e y  a r e a .  

The  h i g h / - L a l o n g  the western poreior!  o f  Line 4N a r e  t h o u g h t  t o  
be due  pz-iimarily to the l a r g e  b l o c k y  t a l u s  a i t h o u g h  t a l u s  i s  a l s o  
p r e s e n t  on Line 12N where re s i s t i v i t y  v a l u e s  a r e  much lower. T h e  
only e x p l a n a t i o n  a t  this t i m e  i s  t h a t  the  t a l u s  on Line 4 N  c o u l d  be 
thicker or under la i r :  b y  a core h i g h l y  f r a c t u r e d  rock. 

A l o n g ,  narrow l o w  (below 300 ohm mters )  trends n o r t h - s o u t h  
t h r o u g h  the center o f  the map. T h e  e a s t e r n  300 o h m  mter  c o n t o u r  
a p p e a r s  to d e f i n e  the w e s t e r n  extent o f  a zone o f ' r f a v o u r a b l e ' '  
a l t e r a t i o n ,  f r a c t u r i n g  a n d ,  p o s s i b l y ,  m i n e r a l i z a t i o n  a s  observed a t  
the "new" showing .  

G e n e r a l J y ,  the " f a v o u r a b l e "  a r e a  l i e s  between 300 and 500 ohm 
mters .  T h i s  i n t e r m e d i a t e  r e s i s t i v i t y  zone w i d e n s  and i s  still open  
t o  the s o u t h  and  s o u t h e a s t .  

A r e g i o n  of h i g h e r  res is t iv i t ies  (i .e. above 500 ohm miters) l y i n g  
f u r t h e r  e a s t  of t h i s  f e a t u r e  c o u l d  be d u e  to  a b a r r e n  i n t r u s i v e  core. 

3 .  C h a r g e a b i l i  t y  C c n t o u r s  

T h e  c o m p o s i t e  c h a r g e a b i l i t y  v a l u e s  v a r y  f r o m  2.9 mecs. a t  L i n e  4N 
S t n .  83 t o  14 .9  mecs. on the Line 45 a t  S tn .  3 3 E .  Background i s  e s t i m a t e d  
t o  be a b o u t  5.5 msecs w i t h  v a l u e s  g r e a t e r  t h a n  8.0 mecs. c o n s i d e r e d  t o  
be o f  in teres t  and p o s s i b l y  r e l a t e d  t o  s u l p h i d e  m i n e r a l i z a t i o n .  

T w o  main c o n d u c t i v e  zones h a v e  been p a r t i a l l y  d e l i n e a t e d .  

( i )  O n  the west s i d e  o f  Sumners Creek a c o p p e r  geochemica l  anomaly w a s  
tes ted b y  I . P .  a l o n g  Line 1 2 N  and Line 4N up t a l u s  s l o p e s  and t h r o u g h  
some p r e c i p i t o u s  rock bl u f f s  . 
the l i n e  s e p a r a t i o n  s p r e a d  f r o m  800 t o  1,200 f ee t .  None-the-less the 
c h a r g e a b i l i t y  r e a d i n g s  s u p p o r t  the geochemica l  r e s u l t s  and i n d i c a t e  the 
need f o r  f u r t h e r  work on this f e a t u r e .  M a l a c h i t e  s t a i n e d  f l o a t  on the 
t a l u s  s l o p e  a l o n g  Line 1 2 N  b e t w e e n  s t a t i o n s  1 l W  and 14W contained visible 
amounts  o f  s u l p h i d e s  a n d  e p i d o t e  a l t e r a t i o n .  

c h a r g e a b i l i t y  trend s t r i k i n g  SSW and w i d e n i n g  towards  an a r e a  of r u s t y  
f r a c t u r e d  rock e x p o s e d  b y  o l d  b u l l d o z e r  t r e n c h i n g  on Lines 2s t o  6s n e a r  
the crest o f  the h i l l .  

The Line 4N t r a v e r s e  converged  onto Line 0 as shown on the map mak ing  

T h e  c o n t o u r  map i l l u s t r a t e s  a very c o a r s e l y  g r i d d e d  anomalous 

(ii) T h e  eastern c o n d u c t i v e  zone  i s  r e p r e s e n t e d  b y  the 8.0 msec .  c o n t o u r  
w h i c h  i s  p r e s e n t l y  a r c u a t e  i n  s h a p e  and closely con forms  t o  the 
i n t e r m e d i a t e  res is t iv i ty  zone d i s c u s s e d  above. 

The w e s t e r n  l i m i t  o f  th is  zone p a s s e s  th rough  the new s h o w i n g  and 
a p p e a r s  t o  be s t r i k i n g  northerly towards  a m i n e r a l i z e d  a r e a  on the P r i m e r  
ground i n  the Line .36N a r e a .  T h e  c o n d u c t i v e  zone i s  open  t o  the north 
and s o u t h e a s t .  
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Three a r e a s  A,B, and C which a r e  above 12.0 msecs. c h a r g e a b i l i t y  
h a v e  been observed within th i s  zone. 

T h e  n o r t h e r n n o s t :  one on Line 20N c o u l d  be the s o u t h e r n  l i m i t  o f  
a s u l p h i d e  zone on the P r i m e r  c l a i m s  covered b y  an  older I . P .  s u r v e y  
e x e c u t e d  b y  S e i g e l  A s s o c i a t e s  L t d .  

To  c o r r e l a t e  the t w o  s u r v e y  r e s u l t s  ( c h a r g e a b i l i t y )  one m u s t  con- 
si d e r  the changes  02: p o s s i b l e  dif ferences i n  s u r v e y  p a r a m e t e r s  which 
i n c l u d e  l i n e  direct ion I t y p e  o f  a r r a y ,  electrode s e p a r a t i o n  I t r a n s m i t t e r  
c y c l i n g  t i m e s  and receiver i n t e g r a t i o n  t imes.  T h e  p a r a m e t e r s  u s e d  b y  
A t l e d  a r e  g i v e n  on ishe p r o f i l e s  a n d  I . P .  c o n t o u r  maps.  R e s i s t i v i t y  
r e s u l t s  should ,  h o w e v e r ,  c l o s e l y  a g r e e .  

C h a r g e a b i l i t y  h i g h  B w h i c h  i s  abou t  2 1 / 2  t i m e s  e s t i m a t e d  b a c k -  
ground response p e a k s  a t  Line 4 N  S t n .  24E which i s  a p p r o x i m a t e l y  700 
f e e t  S E  a n d  on s tr ike  f r o m  the t w o  s r zb -para l l e l  dikes e x p o s e d  a t  the 
"new" s h o w i n g .  

The  t h i r d  h i g h  c h a r g e a b i l i t y  f e a t u r e  C i s  l o c a t e d  1,200 f e e t  t o  
the s o u t h e a s t  of B and on s tr ike  w i t h  B and the "new" s h o w i n g .  B and 
C h a v e  abou t  the same s u r f a c e  a r e a  and  c h a r g e a b i l i t y  a m p l i t u d e  and 
exhibit  a subtle n o r t h e a s t e r l y  e l o n g a t i o n  normal  to  the g e n e r a l  s t r i ke  
of the zone, a s  o u t l i n e d  b y  the 10.0 msec. contour w h i c h  i s  i n  t u r n  
s u b - p a r a l l e l  t o  the d i k e  s y s t e m  and peak  l i n e - u p  j u s t  m s n t i o n e d .  

There i s  a p o s s i b i l i t y  t h a t  this northeasterly e l o n g a t i o n  i s  the down 
dip e x p r e s s i o n  of a n o r t h w e s t e r l y  s t r i k i n g  su1 ,ph ide  zone w i t h  a f l a t  
n o r t h - e a s t e r l y  d i p .  

Sub- lows  b e t w e e n  these p e a k s  e x p e c i a l l y  b e t w e e n  A and B a r e  i n v a r i a b l y  
f o u n d  t o  c o i n c i d e  w i t h  creek g u l l e y s  a n d  p o s s i b l y  r e p r e s e n t  a r e a s  of 
i n c r e a s e d  l e a c h i n g  o f  s u l - p h i d e s  a l o n g  f a u l t s .  

4 .  P r o f  i 1 es 

( i )  Line 2 N  o l d  G r i d . . -  a = 200 f e e t  

T h i s  l i n e  p a s s e s  over the c h a l c o c i t e  vein a t  S t n .  3+70W (from 
main  r o a d ) .  T h e  vein (veins?) s t r ike  N 1 5 " E  and d i p  40" t o  60" 
t o  the w e s t .  

T h e  c h a r g e a b i l i t y  p r o f i l e  g i v e s  a miximum r e s p o n s e  of 15.3 msecs. 
a t  S t n .  5+00W w h i c h  i s  130 f e e t  t o  the west o f  the e x p o s e d  miner- 
a l i z a t i o n .  T h i s  i s  the p o i n t  a t  w h i c h  the a r r a y  i s  centered on 
the maximum volume o f  p o l a r i z a b l e  m a t e r i a l  p r e s e n t  on this  l i n e  
s e g m e n t .  R.1 t h o u g h  some s k e w n e s s  due  t o  the a s s  yme  tri  c a l  a r r a y  
i s  p o s s i b l e  it is f e l t  t h a t  th is  peak  r e p r e s e n t s  e i ther  a w i d e n -  
i n g  of the vein down d i p  or a s e p a r a t e  p o l a r i z a b l e  b o d y  to  the 
w e s t .  
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T h e  r e s i s t i v i t y  peak  o f  1100 o h m  m e t e r s  a t  S t n .  3+00W c o u l d  
re f lec t  the e a s t e r n  boundary  o f  the s h e a r  a n d  f a u l t  s y s t e m  
p o s t u l a t e d  f a r  the o l d  s h o w i n g  a r e a  or  be caused  b y  a h i g h l y  
resistive d i k e .  

(ii) Line 6s Old G r i d  a = 200 f e e t  - 
T h i s  l i n e  was s u r v e y e d  t o  tes t  for p o s s i S l e  s o u t h e r l y  exten- 
sions and e n l a r g e m e n t s  of the  m i n e r a l i z a t i o n  encountered on 
Line 2N. 

T h e  c h a r g e a b i l i t y  p r o f i l e  i s  very f l a t  and u n i n t e r e s t i n g  s a v e  
f o r  the s l i g h t  i n c r e a s e  i n  v a l u e  a t  the e a s t e r n  ex t remi ty  o f  
the l ine .  

A backgro-und o f  6.0 msecs. i s  a s s i g n e d  to  this a r e a  for an 
"a i r  s p a c i n g  o f  200 f e e t .  

The  r e s i s t i v i t y  p r o f i l e  exhibits a b i - m d a l  p e a k  centered a t  
3+00W w h i c h  i s  l i k e l y  due t o  the intersection o f  two s t r u c t u r a l  
f e a t u r e s  or due  t o  a s u b - p a r a l l e l  f a u l t  j u s t  t o  the north of 
this  l i n e .  F u r t h e r  d e t a i l e d  c o v e r a g e  wou ld  be r e q u i r e d  t o  
remove this am3i qu i  t y  . 

(iii) B a s e l i n e  S t n ,  SN - 20s a = 800 f e e t  

T h e  c h a r g e a b i l i t y  v a l u e s  rise s l i g h t l y  f r o m  4.0 msecs  a t  Stn. 
23s t o  9.2 mecs.  a t  4N. T h i s  sub-anomalous r e a d i n g  c o u l d  be 
due  t o  the same c a u s e  a s  the h i g h e r  v a l u e s  encountered. 400 
f e e t  t o  the west on Line 4N. T h e  t r a v e r s e  h a s  shown t h a t  
there i s  no p o l a r i z a 5 l e  bodies u n d e r  the v a l l e y  f ill  w i t h i n  
the 2,800 f ee t  s u r v e y e d  and h a s  s u g g e s t e d  there i s  no connect- 
ion b e t w e e n  the c h a l c o c i t e  vein a n d  the "new" s h o w i n g  h i g h s .  

( i v )  Line 8s a = 800 f e e t  

T h e  M c  r e a d i n g s  b e g i n  to i n c r e a s e  i n  v a l u e  a t  S t n .  2 6 E  a t  the 
b a s e  o f  a w e s t e r l y  s l o p i n g  h i l l ,  p e a k s  t o  12 .1  msecs. , then 
a v e r a g e s  a b o u t  10.0 m s e c s . o u t  t o  the e a s t e r n  end o f  the l i n e  
where the h i l l  h a s  b e g u n  t o  f l a t t e n  o u t .  

T h e  M c  p e a k  a t  S t n .  28X a p p e a r s  t o  l i ne  up  w i t h  the S t n .  26E p e a k  
on a d j a c e n t  Line 4s a l t h o u g h  Loe p r i n c i p a l s  of c o n t o u r i n g  
r e c t a n g u l a r l y  g r i d d e d  d a t a  show it  a s  b e i n g  the s o u t h w e s t  e x t -  
ension o f  the Mc h i g h  a t  S t n .  3 2 E ,  3 3 E .  T h e  writer f e e l s  t h a t  
the p r o f i l e  l i n e - u p  m i g h t  be v a l i d  i n  this  case. An i n t e r m e d i a t e  
l i n e  wou ld  be r e q u i r e d  t o  s e t t l e  this argumen t .  

T h e p a  and p r o f i l e s  a r e  q u i t e  f l a t  and u n i n t e r e s t i n g .  The 
s l i g h t l y  h i g h e r  m a g n e t i c  r e a d i n g s  from S t n .  4E t o  1lE o c c u r  on 
the s o u t h  s i d e  o f  a creek w h i c h  crosses the l i n e  a t  S t n .  11+50E. 
I t  a p p e a r s  t o  be a l o c a l  f e a t u r e  on the c o n t o u r  map and does not  
r e p r e s e n t  a d i f f e r e n t  rock t y p e  on e a c h  s i d e  o f  the entire l e n g t h  
of the creek. 
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The apstream extension of the gulley mentioned below 
crosses Line 8s a t  Stn. 4 3 E .  

( v )  Line 4s a = 200 f e e t ,  400 f e e t  

The highest Mc values of the survey on the 400 f t .  spacing 
occurs on this l i n e  a t  S t n .  3 2 E .  

A deep g u l l e y  crosses the l i n e  ill a northwest direction a t  
Stn. 37E and i s  thought to  be related t o  a f a u l t .  

Comparison of the results o f  the two electrode spacings 
indicate a continuation and increase o f  polarized material 
w i t h  depth. 

The h i g h  reading a t  Stn.  36E (a = 200 f e e t )  i s  l i k e l y  
invalid due t o  a very low applied current caused b y  a poor 
electrode contact. 

The f- (a = 200 f e e t )  results otherwise correlate well w i t h  
those for a = 400 feer .  These observations supported b y  f i e l d  
observations suggest an overburden thickness of less than 100 
f e e t .  

The fa peaks a t  Stn. 3 0 E  could be related to a dike system 
s i m i l a r  t o  or a continuation o f  t h a t  observed a t  the "new" 
showing. 

An excellent correlation ex i s t s  between Lines 4s and 85 which 
can be noticed b y  overlaying one pro f i l e  on the other and then 
sh i f t i ng  the Line 8s pro f i l e  200 f e e t  t o  the l e f t  (wes t ) .  

There i s  a s l i g h t  magnetic depression a t  Stn.  3 0 E .  The magnetic 
pro f i le  i s  o f  l i t t l e  in teres t  on th i s  l i n e  within the conductive 
zone except t h a t  one would expect a f l a t  response o f  this nature 
w i  thin an ai: tered rock uni t containing re1 a t i  vel y homogenous 
disseminations of non-magnetic sulphides such as pyri te  and/or 
chalcopyrite. This seems t o  be the case throughout the M c  
conductive zone and it  i s  further evidence t h a t  the I . P .  i s  not 
responding t o  e i ther  magnetite or pyrrhotite.  

Pa 

The minimal thicknesses of overburden over most of the anomalous 
area also outrate the poss ib i l i t y  t h a t  the I . P .  i s  responding t o  
conductive overburden. 

( v i )  Line 0 a = 400 f e e t  

The best  f i t  between Line 0 and 4N i n  the anomalous M c  area i s  
obtained b y  overlying the Line 4N pro f i l e  a n d  s h i f t i n g  i t  400 
f ee t  to the l e f t  o f  Line 0 .  I t  i s  then apparent t h a t  the broad 
Mc response centered a t  Stn.  28E i s  a continuation o f  the h i g h  
peak a t  Stn. 32E on adjacent l i n e  4s. The peaks on e i ther  s ide 
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c o r r e l a t e  w e l l  a s  does the - D e a k  a t  S t n .  26E w h i c h  i s  
inter-preted a s  b e i n g  due  t o  i n c r e a s e d  f r a c t u r i n g  due  t o  a 
dike a s  d i s c u s s e d  d o v e .  

As i s  the c a s e  on Lines 85 and 4 S ,  there is a s 5 t l e  i n c r e a s e  
i n  m a g n e t i c  g r a d i e n t  on the eastern f l a n k  of these = p e a k s .  
T h e  m a g n e t i c s ,  h o w e v e r ,  a r e  q u i t e  f l a t  over the a r e a  o f  M c  
i n t e res t .  

P? 

P 

( v i i )  Line 4 N  a = 400 f e e t  

NOTE: T h i s  l i ne  c o n v e r g e s  onto Line 0 t o  
the w e s t .  See c o n t o u r  map. 

T h e  t w o  M c  peaks w e s t  o f  the b a s e l i n e  c o u l d  be the r e s u l t  
o f  d o u b l e - p e a k i n g  w h e r e b y  the c a u s a t i v e  s o u r c e  i s  a p p r o x i m a t e l q  
a t  S t n .  6t00W and the t o p  of k5e body  i s  less t h a n  300 f e e t  d e e p .  
T h i s  f e a t u r e  i s  coincident w i t h  a resist ivity h i g h  and a m a g n e t i c  
l o w  and downslowe f r o m  h i g h  cop?er so i l  v a l u e s .  Narrower  
“ar‘ SpaCingS s h o u l d  be c a r r i e d  o u t  a l o n g  this section o f  the 
l i ne .  

A b r o a d  anomalous Mc zone  e x i s t s  a p p r o x i  ma tel y be t w e e n  
S t n .  2 0 E  a n d  3 d E  and p o s s i b l y  o u t  t o  S t n .  41E. T h i s  f e a t u r e  
p e a k s  t o  14.1 msecs. a r  S t n .  24E. The b r o a d ,  f l a t  m a g n e t i c  and 
r e s i s t i v i t y  r e s p o n s e  over this zone i s  t h o u g h t  t o  b e , a t  l e a s t  
i n  p a r t  due  t o  the p o o r  a n g l e  of the s u r v e y  l i n e  t o  the s tr ike  
o f  the c o n d u c t i  ve b o d y .  

T h e  c o i n c i d e n t p ,  a n d  
dike-like f e a t u r e  c r o s s i n g  this  l i n e  a t  S tn .  9 E .  I t  a p p e a r s  
to  be o f  no d i r e c t  economic s i g n i f i c a n c e .  

p e a k s  a t  S t n .  BE a r e  due  to  a d i p o l a r  

( v i i i )  Line 8 N  a = 400 feet  

T h e  i n t e r e s t i n g  p o r t i o n  o f  Lhis l i n e  i s  f r o m  S t n .  1 6 E  t o  S t n . 3 3 E  
where a number  o f  l o c a l  Mc p e a k s  a r e  observed on a b r o a d  s u b -  
anomalous p e a k .  I t  i s  a p p a r e n t  f r o m  the M c  c o n t o u r  map t h a t  this 
l ine  marlcs the northern li .mit  o f  the c o n d u c t i v e  zone o u t l i n e d  
b y  the 1.3 msecs. c o n t o u r  and t h a t  these p e a k s  r e p r e s e n t  edge -  
e f f ec t s  or i n  t e r - f i n g e r i n g s  o f  rocks c o n t a i n i n g  higher s u l p h i d e  
content. 

T h e  h i g h / O , p e a K  a t  S t n .  20E i s  t h o u g h t  t o  be the r e s u l t  o f  
i n c r e a s e d  f r a c t u r i n g  caused  b y  d i k e s  j u s t  to  the w e s t .  

Aga in  the m a g n e t i c s  a r e  very f l a t  t h r o u g h  this a r e a .  T h e  h i g h e r  
m a g n e t i c s  f r o m  3C to  1GE a r e  l i k e l y  due  t o  basic v o l c a n i c s .  
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( i x )  Line 12N a = 400 f e e t  

T h e  c h a r g e a b i l i t y  p o r t i o n  of the p r o f i l e  i s  of l i t t l e  
interest  and therefore this l i n e  i s  d i s c u s s e d  only b r i e f l y .  
T h e  main  creek p a s s i n g  t h r o u g h  the n e w  showing  crosses 
Line 12N a t  S t n .  21+50E w h i c h  i s  r e p r e s e n t e d  b y  a peak  
Mc due t o  d o u b l e - p e a k i n g .  I f  so ,  the c a u s a t i v e  s o u r c e  wou ld  
be a t  S t n .  24E w i t h  the d e p t h  t o  center a b o u t  300 f e e t .  F u r t h e r  
d e t a i l  w o u l d  be r e q u i r e d  t o  c o n f i r m  this p o s s i b i l i t y .  

T h e  h i g h e r  m a g n e t i c  v a l u e s  i n  the S t n .  8E a r e a  a r e  p r o b a b l y  
due t o  the b a s i c  volcanic.5 mentioned above. 

(x) Line 16N a = 400 f e e t  

T h e  9.0 mec. M c  p e a k  a t  Stn. 14E a p p e a r s  to be a s m a l l  
l o c a l  f e a t u r e  of l i t t l e  economic interest. 

T h e  main  c o n d u c t i v e  zone h a s  p i n c h e d  o u t  Somewhat ,  o c c u p i e s  
the S t n .  24E t o  S t n .  36E a r e a  and i s  o f  sub-anomalous  a m p l i t u d e .  
T h e  main  "new" s h o w i n g  creek crosses th i s  l i n e  a t  S t n .  21B. 

No f u r t h e r  d e t a i l  i s  r e q u i r e d  on th i s  l i n e .  

( x i )  Line 20N a = 400 feet  

T h e  c o n d u c t i v e  zone i s  a g a i n  w i d e n i n g  on this l i n e  and i s  between 
S t n .  21E and S t n .  423 w i t h  a maximum Mc a m p l i t u d e  of abou t  13 .5  
msecs a t  S t n .  27E. T h i s  p e a k  conforms t o  a p e a k  o f  685  ohm- 

A very h igh /& peak  o c c u r s  a t  S t n .  3 6 E .  ' A l t h o u g h  it i s  a s i n g l e  
v a l u e  h i g h ,  f i e l d  notes show t h a t  a d e q u a t e  c u r r e n t  h a d  been 
i n d u c e d  i n t o  the ground.  

There i s  a p o s s i b i l i t y  of a N-S t r e n d i n g  dike- l ike  f e a t u r e  
c r o s s i n g  this  l i n e  a t  S t n .  37E. 

T h e  s u r v e y  l i n e  r u n s  a l o n g  a creek b e d  for much o f  i t s  l e n g t h  
w h i c h  c o u l d  be caused  b y  a f a u l t  and c o u l d  p a r t i a l l y  a c c o u n t  f o r  
the f l a t  m a g n e t i c  r e s p o n s e .  

A s i m i l a r  p r o f i l e  w i t h  p e r h a p s  a higher M c  a m p l i t u d e  i s  e x p e c t e d  
on Line 24N. 

m e t e r s .  p.- 

























- 19 - 

9. CONCLUSIONS .WD RECOMMENLHTIONS 

0 

All the work  c a r r i e d  o u t  to d a t e  and p a r t i c u l a r l y  the I n d u c e d  
P o l a r i z a t i o n  S u r v e y  has i n d i c a t e d  three areas deservant o f  f u r t h e r  
invest i  g a t i o n .  

T h e  p r i m e  t a r g e t  area  i s  southeast of and i m m e d i a t e l y  a d j a c e n t  
t o  the “new“ s h o w i n g  a t  Line 8 N  S t n . l 7 + 5 0 E  where  c h a r g e a b i l i t y  r e s u l t s  
s u g g e s t  .the s t r o n g  l i ke l ihood  o f  s u l p h i d e s  o c c u p y i n g  an  a r e a  i n  excess 
o f  2000 f ee t  b y  1000 f e e t .  

T h i s  c h a r g e a b i l i t y  h i g h  a s  w e l l  as the area t o  the north on Line 20N 
a r e  t h o u g h t  t o  r e p r e s e n t  areas  c o n t a i n i n g  a p p r e c i a b l e  amounts  o f  s u l p h i  d e s  
w i t h i n  a b r o a d e r  a r c u a t e  c o n d u c t i v e  zone coincident w i t h  a g r a d a t i o n a l  
c o n t a c t  b e t w e e n  a d ior i t ic  intrusive t o  the e a s t  a n d  a sequence o f  N i c o l a  
a n d e s i t e s  a n d  t u f f s  t o  the w e s t .  

T h e  m a g n e t i c  s u s c e p t i b i l i t i e s  o f  the i n t e r p r e t e d  a l t e r e d  Volcanics,  
i n t r u s i v e  d i kes  and p l u g  a r e  q u i t e  c o n s t a n t  b u t  are  observed t o  be 
g e n e r a l l y  l o w e r  than the a n d e s i t i c  rocks j u s t  w e s t  o f  the new s h o w i n g  
and 3n the w e s t  s i d e  of Summers C r e e k .  I n t e r b e d d e d  t u f f s  are  t h o u g h t  
t o  y i e l d  about the same m a g n e t i c  r e s p o n s e  as the d i o r i t i c  intrusive 
rocks. 

T h e  c o n t i n u o u s  north-south t r e n d i n g  500 g a m m  c o n t o u r  p a s s i n g  
t h r o u g h  the new s h o w i n g  de l ineates  the w e s t e r n  e d g e  of .interest and 
c o r r e l a t e s  w e l l  w i t h  the c h a r g e a b i l i t y  and  r e s i s t i v i t y  r e s u l t s  i n  this 
a r e a .  

T h e  other two a r e a s  o f  interest  a r e  w e s t  o f  Summers Creek and 
consis t  of the o l d  known chalcocite vein and the c h a r g e a b i l i t y  h i g h  
on Line 0 - 4N. 

T h e  p o s s i b i l i t y  of a s e p a r a t e  b o d y  o c c u r i n g  w e s t  o f  the vein or 
a w i d e n i n g  a t  d e p t h  of the vein as s u g g e s t e d  above requires c o n f i r m a t i o n .  

T h e  contoured anomaly  ( M c )  on Line 0 - 4n  a l s o  r e q u i r e s  f u r t h e r  
i n v e s t i g a t i o n .  

T h e  f i r s t  p r i o r i t y  f o r  f u r t h e r  work  i s  the “(ierrr” s h o w i n g  a r e a .  
T h e  I . P .  s u r v e y  should be continued t o  the  s o u t h  s t a r t i n g  the t r a v e r s e s  
r o u g h l y  a t  the above nentione’d 500 g a m a  contour and  p r o g r e s s i n g  e a s t .  
D e t a i l e d  c o v e r a g e  u s i n g  “a” s p a c i n g s  o f  6 0 0 ,  200 a n d  p o s s i b l y  100 f e e t  
s h o u l d  be e x e c u t e d  over the h i g h e r  r e s p o n s e s  t o  determine op t imum d r i l l  
t a r g e  ts . 
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I t  remains  t o  be seen i f  the f o r t h c o m i n g  geochemica l  r e s u l t s  w i l l  
a s s i s t  i n  the l o c a t i n g  o f  d r i l l  holes b u t  a d r i l l  p rogram s h o u l d  not 
be imp lemen ted  u n t i l  these r e s u l t s  a r e  a v a i l a b l e .  

However, i f  p r e s e n t  c i r c u m s t a n c e s  s h o u l d  a l l o w ,  a v e r t i c a l  hole 
c o u l d  be s p o t t e d  a t  Line 45  S t n .  31+00E t o  t e s t  this c h a r g e a b i l i t y  
h i g h .  

The  r e s u l t s  o f  th i s  hole w i l l  d e t e r m i n e  i f  f u r t h e r  holes s h o u l d  
be s t e p p e d  o u t  a l o n g  the Mc h i g h s  or i f  a zona l  r e l a t i o n s h i p  m i g h t  
e x i s t  w h e r e b y  the bet ter  Cu v z l u e s  m i g h t  o c c u r  OR the f lan?c  of the 
c h a r g e a b i l i t y  h i g h s .  T h a t  i s ,  there i s  a dis t inct  p o s s i b i l i t y  t h a t  
the h i g h e s t  M c  v a l u e s  re f lec t  h i g h e r  c o n c e n t r a t i o n s  o f  p y r i t e  and 
t h a t  t h i s  p y r i t e  i s  r e l a t e d  t o  a d j a c e n t  wnes of c h a l c o p y r i t e  or other 
s u l p h i d e s  o f  economic s i g n i f i c a n c e .  

R e s p e c t f u l l y  s u b m i t t e d ,  

P. P. 

G .  C .  

A TLE D 
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APPENDIX" '  ' 

STATEMENT O F  AUTHOR ' S  QUALIFICATIONS 

I CO HEREBY STATE THAT: 

1. 

2. 

.. 
3 .  

4 .  

5. 

I am the a u t h o r  of # i s  r e p o r t .  

I h a v e  been a c t i v e l y  and r e s p o n s i b l y  i n v o l v e d  i n  m i n i n g  
e x p l o r a t i o n  u s i n g  airborne, ground and c o m p u t e r  a p p l i e d  
g e o p h y s i c s  i n  Western Canada and the U n i t e d  S t a t e s  f o r  
the p a s t  seven y e a r s .  

I g r a d u a t e d  w i t h  a B .Sc . ,  d e g r e e  i n  G e o p h y s i c s  f r o m  the 
University of B r i t i s h  Columbia i n  1969 .  

I am p r e s e n t l y  Manager,  G e o p h y s i c a l  Division, A t l e d  
E x p l o r a t i o n  Management LTD., a t  #420 - 475 Howe S t r e e t ,  
V a n c o u v e r ,  B .  C.  

I am a member of the Soc ie ty  of E x p l o r a t i o n  G e o p h y s i c i s t s ,  
the Canadian  I n s t i t u t e  of M i n i n g  and M e t a l l u r g y - a n d  the 
B .  C.  G e o p h y s i c a l  S o c i e t y .  

S i g n e d  -J. / . i  
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E N G I N E E R ' S  CERTIFICATE 

I ,  GORDON C .  GUTRATH,  o f  3636 Lakedale Avenue, i n  
' the M u n i c i p a l i t y  of Burnaby , i n  the Province of B r i t i s h  Columbia, 

Do HEREBY CERTIFY:- 

1 .  T h a t  I am a consulting geologist w i t h  a business 
address of 420 - 475 Howe S t ree t ,  Vancouver 1, 
Brit ish Columbia. 

2 .  T h a t  I am a graduate of the University o f  Bri t ish 
Coluzrbia where I obtained my B .  Sc .  i n  geological 
science i n  1960 .  

3 .  T h a t  I am a Registered Professional Engineer i n  
the Geo.!ogical Section of the Association of 
Professional Engineers i n  the Province o f  B r i t i s h  
Col umbi a .  

4 .  T h a t  I have practised my profession as a geologist 
f o r  the p a s t  ten years , and 

5. That I have no in t e res t ,  direct or ind irec t ,  i n  the 
property w i t h  which 
do I expect t o  recei 

thi 
ve 

P.Eng. 

DATED a t  the C i t y  of Vancouver, Province of B r i t i s h  Columbia, 
t h i s  d a y  of , 1972.  
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PERSONNEL 

1. Magnetometer S u r v e y  

J .  P .  H e n r y  - M a g n e t o m e t e r  O p e r a t o r  

2 .  I n d u c e d  P o l a r i z a t i o n  S u r v e y  

G e o p h y s i c i s t  Operator - P .  P .  Nielsen, B . S c .  
F i e 1  d Assistants - G .  B a k e r  

- S .  V i s s e r  
- H .  Huckson 
- R .  K l a n j s c e k  
- Wm. C u l b e r t  
- M .  Leevers 
- P .  F o r t i e r  
- H .  P .  Winzeler 

3 .  Linecut t ina  

G .  B a k e r  
K .  Harper 
H .  P .  Winzeler 
R .  K l a n j s c e k  
H .  Huckson 
J .  R .  Lerner 

4 .  Superv i s ion  

G .  C. G u t r a t h ,  P .  E n g .  
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LINECUTTING A N D  GEOPIIYSICAL SURVEYS ON THE PROPERTIES OF 
BECLARRA EXPLQRATIONS LTD. A N D  PRIMER GROUP MINERALS LTD. 

i 
To W x :  

?i!* P .  P .  NIELSEN 

of 785 P r e m i e r  S t r e e t ,  North V a n c o u v e r ,  B .  C .  

in thc Province of Zritish Columbia', do solcrilnly dcclarc that 
i n c l u d e  costs of men ,  e q u i p m e n t  , s u p p l i e s  , t r a n s p o r t a t i o n  f o o d  and accommodation , 
a d m i n i s t r a t i o n  and s u p e r v i s i o n  . 

the f o l l o w i n g  min imal  costs a p p l y  and 

1 .  Magnetometer  S u r v e y  

30.5 miles @ $41 .80 /mi l e  

2 .  I n d u c e d  P o l a r i z a t i o n  S u r v e y  

7 .65  miles $ 9 5 0 . 5 9 / m i l e  

0 3 .  L i n e c u t t i n g  

25 miles @ $106 .40 /mi l e  

4 .  A d m i n i s t r a t i o n  - S u p e r v i s i o n  and R e p o r t s  

( a )  S u p e r v i s i o n  - 10 days  @ $150.00/day  
(b) R e p o r t s  

$ 1,275.00  

7,272.00 

2,660.00 

1 ,500 .00  
1,135.00 

$ 13,842.00  

Aild i inakc this soicmn declaration conscicn~iotisly bciicvkg it  20 bc truc, and knowing h n t  io is of 

thc Same Eo;w 3ild cffcct as if madc under oath and by virtue oi the " Canada Evidcncc Act." 

_ _  _ -  
of Vancouver  , in the 

?rovincc of British Columbia, this 
- 

day of January  , 19 7 3  , A.D. 
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