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S U M M A R Y  

During t h e  p e r i o d  A p r i l  30th t o  May 22nd, 1973, 
Eagle Geophysics Limited c a r r i e d  o u t  a t i m e  domain Induced 
P o l a r i z a t i o n  (IP) survey on p a r t s  of t h e  W. c la im group 
l o c a t e d  a t  Canim Lake ,  B r i t i s h  Columbia, and h e l d  by Fox 
Geologica l  Consu l t an t s  Limited.  

An I P  anomaly approximately c o i n c i d e n t  w i t h  an 

i n s t u s i v e  b r e c c i a  of economic s i g n i f i c a n c e  war ran t s  f u r t h e r  
e x p l o r a t i o n  by d r i l l i n g .  D r i l l  t a r g e t s  w i l l  be s e l e c t e d  i n  
con junc t ion  w i t h  t h e  resu l t s  of d e t a i l e d  g e o l o g i c a l  mapping 
of t h e  anomalous a r e a ,  which i s  now n e a r i n g  completion. 

F u r t h e r  s t u d i e s  of t h e  g e o l o g i c a l  and geophys ica l  
d a t a  r e l a t i n g  t o  complex anomalies w i t h i n  Zone 3 w i l l  be  
completed b e f o r e  any major d r i l l  programme i s  a n t i c i p a t e d  
on t h i s  zone. 
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1. INTRODUCTION 

Dur ing  t h e  p e r i o d  A p r i l  3 0 t h  t o  May 22nd, 1973 an  
Induced  P o l a r i z a t i o n  ( I P )  s u r v e y  w a s  c a r r i e d  o u t  by E a g l e  
Geophys ics  L i m i t e d  f o r  Fox G e o l o g i c a l  C o n s u l t a n t s  L i m i t e d  on 
par t s  of t h e  F?N m i n e r a l  claim g r o u p  l o c a t e d  on t h e  s o u t h e a s t  
s ide  o f  Canim Lake i n  B r i t i s h  Columbia.  Some 20 l i n e  m i l e s  of 
m u l t i - s e p a r a t i o n  t i m e  domain I P  measurements  w e r e  o b t a i n e d .  

The RM claim g r o u p  comprises t w o  hundred  and twen ty  
t h r e e  (223)  c o n t i g u o u s  f u l l  s i z e d  and f r a c t i o n a l  m i n e r a l  claims 
i d e n t i f i e d  as f o l l o w s : -  

C l a i m  N a m e  

RM 1 t o  25 ,  i nc lus ive  
RM 25 t o  32,  i n c l u s i v e  
m 33 t o  34 
RM 35 t o  1 4 2 ,  i n c l u s i v e  
RM 1 4 3  t o  176 ,  i n c l u s i v e  
RM 177  and 178 
RM 179  and 180 
RM 1 8 1  t o  211,  i n c l u s i v e  
RM 2 1 2  t o  220, i n c l u s i v e  
RM 221 and 2 2 2  
RM 223 

Record Number 

28467 to 28490 
28812 t o  28819 
28556 and 28557 
28594 t o  28701 
28558 t o  28591 
29070 and 19071 
28592 and 28593 
29072 t o  29102 
30261 t o  30269 
30419 and  30420 
30686 

E x p i r y  Date 

J u n e  2 8 ,  1973 
J u l y  2 1 ,  1973 
J u l y  1 4 ,  1973 
J u l y  1 4 ,  1973 
J u l y  14, 1973 
Aug 1 4 ,  1973 
J u l y  14, 1973 

Aug 1 4 ,  1973 
Nov 20 ,  1973 
Dec 19, 1973 
Yay 7 ,  1974 

1.1 P r o p e r t y  L o c a t i o n  

The RM c l a im g r o u p  i s  located a b o u t  25 m i l e s  n o r t h e a s t  
o f  1 0 0  M i l e  House on t h e  s o u t h  2nd east  s h o r e s  of Canim Lake n o t  
f a r  from t h e  west end  o f  t h e  lake a t  l a t i t u d e  5 1  4 9 ’ N . ,  l o n g i t u d e  
128O 48’X. 

i n  F i g u r e  1. 

0 

The “rr- ----oxhate l a c z t i c n  cf ?!-is claim g r s u p  i s  s h o x ~  
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1 . 2  P rope r ty  Access 

The p r o p e r t y  can be reached ,  by two wheel d r i v e  v e h i c l e ,  
by a ha rd  s u r f a c e  road t h a t  l e a v e s  Highway 9 7  a t  1 0 0  M i l e  F louse 

(F igu re  1) and t h e  Rocky P o i n t  access  road and subsd ia ry  logging  
r o a d s ,  which p rov ide  access  t o  an abandoned s a w  m i l l  a t  Howard 

Lake, which i s  c e n t r a l l y  l o c a t e d  on t h e  p r o p e r t y .  S e v e r a l  
logging  s p u r s  branch n o r t h  and sou th  from t h e  sawmill s i t e  a l lowing  
road access t o  most p o i n t s  on t h e  p rope r ty .  

1 . 3  Purpose of Survey 

The purpose of t h e  p r e s e n t  I P  su rvey ,  on t h e  n o r t h e r n  

p a r t  of t h e  p r o p e r t y ,  w a s  t o  s e a r c h  f o r  and o u t l i n e  c o n c e n t r a t i o n s  
of d isseminated  m i n e r a l i z a t i o n  which a r e  known t o  occur  i n  an 
i n t r u s i v e  b r e c c i a  body and i n  s y e n i t i c  rocks a d j a c e n t  t o  a major 
f a u l t  s t r u c t u r e  (Zone 1 on t h e  accompanying maps). On t h e  
sou the rn  p a r t  of t h e  p r o p e r t y  I P  measurements were a l s o  ob ta ined  
over  two areas of i n t e r e s t i n g  geology and magnetic response  

(Zones 2 and 3 on t h e  accompanying maps).  

The FU4 claims a r e  s i t u a t e d  on a broad t imbered p l a t e a u .  

P r e c i p i t o u s  t e r r a i n  marked by numerous b l u f f s  and s t e e p  t a l u s  
s l o p e s  s e p a r a t e s  t h e  p l a t e a u  area from Canim Lake. R e l i e f  between 

t h e  Lake ( e l e v a t i o n  2 ,515  f e e t )  and t h e  p l a t e a u  r eg ion  i s  about 
1000 feet .  S lopes  n o r t h  and sou th  of Howard Lake are g e n t l e  and 
wooded w i t h  p o p l a r ,  f i r  and spruce .  Local r e l i e f  i s  n o t  more 
t h a n  300 f e e t .  Higher h i l l s  a r e  u s u a l l y  u n d e r l a i n  by T e r t i a r y  
v o l c a n i c  rocks ,  which l o c a l l y  form prominent c l i f f s  and s t e e p  
v a l l e y  w a l l s .  Streams f lowing n o r t h  and w e s t  from Howard Lake 

have s t r a i g h t ,  s t e e p  s i d e d ,  V-shaped v a l l e y s .  
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Widespread glacial materials consisting of hard, 
compact boulder till and fluvio-glacial clay and silt are 
common. These materials range from a few feet to twenty 
feet or more in thickness. Swampy depressions are also 
common and these predominate south and east of Howard Lake. 
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2. INSTRUMENT SPECIFICATIONS 

The I P  equipment used t o  c a r r y  o u t  t h i s  work was a 
t i m e  domain measuring system developed and manufactured by 
Huntec Limited of Toronto,  Ontar io .  

The system used for  t h i s  work c o n s i s t e d  of a t r ans -  
m i t t e r ,  a motor g e n e r a t o r  and a Mark I11 r e c e i v i n g  u n i t  
i n c o r p o r a t i n g  a d i g i t a l  d i s p l a y  r eadou t  f o r  c h a r g e a b i l i t y  
measurements. 

The t r a n s m i t t e r ,  which p rov ides  a maximum of 1 0  kw 
D.C. t o  t h e  ground, o b t a i n s  i t s  power from a 1 0  kw, 400 c y c l e ,  
3 phase Leland a l t e r n a t o r  d r i v e n  by an Onan g a s o l i n e  engine .  
The t o t a l  c y c l e  t i m e  f o r  t h e  t r a n s m i t t e r  w a s  6 seconds and t h e  
duty  r a t i o n  ( R )  w a s  2 . 0  t o  1. T h i s  means t h e  c y c l i n g  ra te  of 
t h e  t r a n s m i t t e r  was 2 seconds c u r r e n t  "ON" and 1 second c u r r e n t  
"OFF" w i t h  t h e  p u l s e s  r e v e r s i n g  cont inuous ly  i n  p o l a r i t y .  

The Mark 111 r e c e i v e r  p r e s e n t s  d i g i t a l l y  f o u r  
i n d i v i d u a l  ( M )  v a l u e s  of t h e  decay curve a t  each s t a t i o n .  The 
( M )  v a l u e  r ead ing  i s  t h e  r a t i o  of (Vs) d i v i d e d  by (V ) expressed  
as a percentage .  The q u a n t i t y  (V ) i s  d i sp layed  s e p a r a t e l y .  

P 
P 

The parameters  measured by t h i s  u n i t  are shown i n  
F igu re  2.  The d e l a y  t i m e  (td) and t h e  i n t e g r a t i o n  i n t e r v a l  (t ) 

of t h e  r e c e i v e r  d e f i n e  completely t h e  measurements (Mi), ( M Z ) ,  

( M 3 )  and ( M 4 ) .  

P 

The de lay  t i m e  (t,) may be s e t  t o  1 5 ,  3 0 ,  6 0 ,  120 o r  
240  m i l l i s e c o n d s ;  s i m i l a r l y  t h e  i n t e g r a t i o n  i n t e r v a l  ( t  ) may 
be set  t o  2 0 ,  30,  4 0 ,  50 o r  6 0  m i l l i s e c o n d s .  Th i s  p rov ides  
twenty-fTve c l i f f e r e n t  sets of v~3ll ins  for  esch  ?f the f o u r  
sample p o i n t s  ( t l ) ,  ( t2 ) ,  (t,) and ( tq) of F igu re  2 .  These 

P 



n ( t d + t p )  

MI = -- e (r t )  
: 7 ( V s * d t / & .  tp VP 

( t d )  

(td f l f j t p )  
M 4  = 

VP 
( t d t 7 t p )  

Ma = t x x(MI + 2 M 2  + 4 M 3 + 8 M 4 )  (Mi I1 is e conds) P 

0 
td + 7 t p  c 

F I G U R E  2 
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q u a n t i t i e s  have been c a l c u l a t e d  and a r e  shown i n  Table  1, 
t o g e t h e r  w i t h  t h e  l i m i t s  of i n t e g r a t i o n  corresponding t o  each 
of t h e  i n t e r v a l s  (M1) ,  ( M 2 ) ,  (M3) and ( M 4 ) .  

For  t h i s  survey t h e  de l ay  t i m e  (t,) was f i x e d  a t  
60 m i l l i s e c o n d s  and t h e  i n t e g r a t i n g  i n t e r v a l  (t  ) of 40  m i l l i -  
seconds: t h i s  gave a t o t a l  i n t e g r a t i n g  t i m e  (T ) of 6 0 0  m i l l i -  
seconds.  

P 
P 

The appa ren t  c h a r g e a b i l i t y  (Ma)  i n  m i l l i s e c o n d s  i s  
o b t a i n e d  by summing t h e  ( M )  f a c t o r s ,  weighted f o r  t h e i r  
i n d i v i d u a l  i n t e g r a t i n g  times as fo l lows: -  

M = t x 1 (M + 2M2 + 4 M  + EM ) m i l l i s e c o n d s  - - (1) a P 1 3 4 

The appa ren t  r e s i s t i v i t y  ( p a )  i n  ohm-metres i s  ob ta ined  
by d i v i d i n g  (V ) by t h e  measured c u r r e n t  ( I  ) and m u l t i p l y i n g  by 
a f a c t o r  (K) which i s  dependent on t h e  geometry of t h e  a r r a y  used. 
The a b s o l u t e  v a l u e  of (V ) i s  ob ta ined  by m u l t i p l y i n g  t h e  d i g i t a l  
vol tmeter  r ead ing  by t h e  s c a l e  f a c t o r  of t h e  i n p u t  a t t e n u a t o r .  

P 9 

P 

The c h a r g e a b i l i t i e s  and r e s i s t i v i t i e s  ob ta ined  a r e  
c a l l e d  appa ren t  as they  are v a l u e s  which t h a t  p o r t i o n  of t h e  
e a r t h  sampled would have i f  i t  were homogeneous. As t h e  e a r c h  
sampled i s  u s u a l l y  inhomogeneous, t h e  c a l c u l a t e d  appa ren t  charge- 
ab i l i t i e s  and r e s i s t i v i t i e s  a r e  f u n c t i o n s  of t h e  a c t u a l  charge- 
a b i l i t i e s  and r e s i s t i v i t i e s  of t h e  rocks .  

The m a j o r i t y  of g e o p h y s i c i s t s ,  u s ing  t i m e  domain 
equipment,  quo te  t h e i r  appa ren t  c h a r g e a b i l i t y  measurements i n  
u n i t s  of m i l l i s e c o n d s .  Th i s  i s  an u n f o r t u n a t e  cho ice  of u n i t s  
s ince  t h e s e  u n i t s  are r e a l l y  m i l l i v o l t  seconds p e r  v o l t .  There- 
f o r e  d a t a  ob ta ined  by d i f f e r e n t  t r a n s m i t t e r s  and r e c e i v e r s  us ing  

d i f f e r e n t  t iming  and sampling sequences w i l l  y i e l d  d i f f e r e n t  



DELAY TI>% t, IN MILLISECONDS I 
\ L  

I 30 1 6 0  1 2 0  I 2 4 0  i 

Table  1 

s . -  tine in milliseconds from t u r n  of f  at which i n t e g r a t i o n  commences- 

E - time in milliseconds from turn off  at which i n t e g r a t i o n  ceases. 

24 - the =?.id noint between S and E .  
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"mi l l i s econd"  v a l u e s  ove r  t h e  same orebody o r  mine ra l i zed  zone. 
The i n t e r p r e t e r  must  t h e r e f o r e  pay s p e c i a l  a t t e n t i o n  t o  t h e  
t r a n s m i t t e r  t iming  cyc le ,and  the  r e c e i v e r  de l ay  t i m e ,  i n t e g r a t i n g  
in t e rva1 ,and  t o t a l  i n t e g r a t i n g  t ime,before  making comparisons 
between d a t a  ob ta ined  w i t h  d i f f e r e n t  systems.  

I n  t h e  mid-1960's a good d e a l  of t i m e  domain d a t a  
o b t a i n e d  by Huntec Limited i n  t h e  Highland Val ley used a t r a n s -  
m i t t e r  w i th  a 4 second c y c l e  t i m e ,  a du ty  r a t i o  (R)  of 3 . 0  t o  1 

and a r e c e i v e r  w i t h  a f i x e d  de lay  t i m e  of 15 m i l l i s e c o n d s  and a 
f i x e d  t o t a l  i n t e g r a t i n g  t i m e  of 400 mi l l i s econds .  Data o b t a i n e d  
on t h e  p r e s e n t  survey i s  approximately 2 t i m e s  g r e a t e r  t h a n  d a t a  
o b t a i n e d  wi th  t h e  above desc r ibed  system. Furthermore t h e  
p r e s e n t  d a t a  i s  approximately e q u i v a l e n t  t o  d a t a  o b t a i n e d  w i t h  
s t a n d a r d  S c i n t r e x  (Newmont t y p e )  equipment. 
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3 .  SURVEY SPECIFICATIONS 

The po le -d ipo le  a r r a y  w a s  used f o r  t h i s  I P  survey.  
With t h i s  a r r a y  t h e  c u r r e n t  e l e c t r o d e  c1 and t h e  two p o t e n t i a l  
e l e c t r o d e s  P1 and P a r e  moved i n  unison a long  t h e  l i n e s  t o  be 
surveyed. The second c u r r e n t  e l e c t r o d e  i s  grounded an " i n f i n i t e "  
d i s t a n c e  away, which i s  i n  f a c t  about t e n  t i m e s  o r  more t h e  
d i s t a n c e  between C1 and P1. The d i p o l e  l e n g t h  (x) i s  t h e  d i s t a n c e  
between P1 and P2 .  The e l e c t r o d e  s e p a r a t i o n  ( n x ) ,  i s  t h e  d i s t a n c e  
between C1 and P1 and i s  e q u a l  t o  or some m u l t i p l e  of t h e  d i s t a n c e  
between P1 and P2. 

2 

With r e s p e c t  t o  a body of some p a r t i c u l a r  s ize ,  shape ,  
depth  and t r u e  c h a r g e a b i l i t y  t h e  d i p o l e  l e n g t h  (x) determines  
mainly t h e  s e n s i t i v i t y  of t h e  a r r a y ,  whereas t h e  e l e c t r o d e  
s e p a r a t i o n  (nx) de te rmines  mainly t h e  depth  of p e n e t r a t i o n  of t h e  
a r r a y .  

On t h e  North Grid t h e  survey l i n e s  run east-west and 
are approximately 500 f e e t  a p a r t .  This  g r i d  w a s  surveyed wi th  a 
d i p o l e  l eng th  (x) e q u a l  t o  200 f e e t  and measurements of appa ren t  
c h a r g e a b i l i t y  and appa ren t  r e s i s t i v i t y  were made f o r  f i r s t  and 
second e l e c t r o d e  s p e a r a t i o n s ,  t h a t  i s  f o r  n = 1 and n = 2 .  

measurements were t aken  a t  200-foot s t a t i o n  i n t e r v a l s .  
All 

On t h e  South Grid t h e  survey l i n e s  a lso run eas t -wes t ,  
b u t  i n  t h i s  case, are approximately 1 0 0 0  f ee t  a p a r t .  Th i s  g r i d  
w a s  surveyed w i t h  a d i p o l e  l e n g t h  (x)  e q u a l  t o  4 0 0  f e e t  and 
measurements of appa ren t  c h a r g e a b i l i t y  and a p p a r e n t  r e s i s t i v i t y  
were made f o r  f irst  and second e l e c t r o d e  s e p a r a t i o n s ,  t h a t  i s  
f o r  n = 1 and n = 2 .  A l l  measurements w e r e  t aken  a t  200-foot 
s t a t i o n  i n t e r v a l s .  
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4 .  PRESENTATION OF DATA 

The data obtained from the IP survey of the area 
described in this report are presented on four ( 4 )  maps, which 
are folded into the map pocket at the end of this report. 

Map numbers E73174-1 and E73174-2 are contour maps of 
the apparent chargeability for the first (n = 1) and second 
(n = 2) separation measurements respectively. The contour, 
interval is 5 milliseconds. 

Map number E73174-3 and El3174-4 are contour maps of 
the apparent resistivity for the first (n = 1) and second 
(n = 2 )  separation measurements respectively. The contour 
interval is 200 ohm-metres. 

500 feet 
All maps are at a horizontal scale of 1 inch equals 
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5. D I S C U S S I O N  OF RESULTS 

Induced p o l a r i z a t i o n  i n t e r p r e t a t i o n  procedures  have 
been most completely developed i n  s i t u a t i o n s  of mine ra l i zed  
h o r i z o n t a l  l a y e r i n g ,  where t h e  e l e c t r o d e  s e p a r a t i o n s  used a r e  
s m a l l  compared w i t h  t h e  l a t e r a l  e x t e n t  of t h e  mine ra l i zed  bodies .  
G e o l o g i c a l l y ,  t h e  porphyry coppers  of l a r g e  l a t e r a l  e x t e n t  a r e  
p r a c t i c a l  examples where such i n t e r p r e t a t i o n  procedures  can be 
used t o  best advantage.  

For more conf ined  b o d i e s ,  where t h e  e l e c t r o d e  separa-  
t i o n s  used a r e  o f t e n  l a r g e  compared w i t h  t h e  l a te ra l  e x t e n t  of 
t h e  bod ies  themselves ,  t h e  complex problem of r e s o l v i n g  t h e  
combined e f f e c t s  of depth ,  w id th ,  t h i c k n e s s  and t r u e  charge- 
a b i l i t y  of such bod ies ,  t o g e t h e r  w i t h  t h e  p h y s i c a l  c h a r a c t e r -  
i s t ics  of t h e  overburden and count ry  rocks have only r e c e n t l y  
been s t u d i e d  i n  d e t a i l .  The r e s u l t s  of much of t h i s  work remain 
a s  y e t  unpubl ished.  The i n t e r p r e t e r  must t h e r e f o s e  use  e m p i r i c a l  
s o l u t i o n s ,  typecurves  o b t a i n e d  from t h e o r e t i c a l  i n v e s t i g a t i o n s ,  
p l u s  expe r i ence  ga ined  from su rveys  over  kown orebodies  and t h e  
r e s u l t s  of bo th  computer and t ank  model s t u d i e s .  

I n  g e n e r a l  a f avourab le  anomaly shows a c h a r g e a b i l i t y  
h i g h ,  an a s s o c i a t e d  r e s i s t i v i t y  low which i n  t u r n  produces a 
s t r o n g  metal f a c t o r  h igh .  Th i s  s i t u a t i o n  i s  i d e a l  and a p p l i e s  
more s p e c i f i c a l l y  t o  massive s u l p h i d e  d e p o s i t s .  A c h a r g e a b i l i t y  
h igh  w i t h  l i t t l e  or no change i n  r e s i s t i v i t y  produces a metal 
f a c t o r  anomaly of on ly  moderate ampli tude.  D i s t i n c t  r e s i s t i v i t y  
lows having l i t t l e  o r  no c h a r g e a b i l i t y  r e sponse ,  b u t  producing 
moderate ampli tude metal f a c t o r s  are ,  i n  t h e  p r e s e n t  g e o l o g i c a l  
environment,  anomalies of cons ide rab ly  less i n t e r e s t .  

Anomalies are c i a s s i f i e d  i n t o  t n r e e  groups:  d e f i n i t e ,  
p robable  and p o s s i b l e .  Th i s  grouping i s  based on t h e  r e l a t i v e  
ampl i tudes  of appa ren t  c h a r g e a b i l i t y ,  appa ren t  r e s i s t i v i t y  and 
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t o  a lesser degree  apparent  me ta l  f a c t o r .  Of equa l  importance 
i n  t h e  grouping of t h e s e  anomalies i s  t h e  o v e r a l l  anomaly 
pa t t e rn  and degree  t o  which t h i s  p a t t e r n  may be c o r r e l a t e d ,  
from l i n e  t o  l i n e ,  and w i t h  rock t y p e s  of p o s s i b l e  economic 
importance.  Such a c o r r e l a t i o n ,  p a r t i c u l a r l y  f o r  weak anomal ies ,  
i n c r e a s e s  cons ide rab ly  t h e i r  a t t r a c t i v e n e s s  a s  p o t e n t i a l  d r i l l i n g  
t a r g e t s .  

A t  t h e  t i m e  of w r i t i n g  maps of appa ren t  me ta l  f a c t o r  
have n o t  y e t  been completed. 

5 .1  Geology and M i n e r a l i z a t i o n  

The RM claims o v e r l i e  a l t e r e d  v o l c a n i c  rocks  and 
d e r i v e d  sed iments  and t u f f  of t h e  Nico la  Group and s e v e r a l  s m a l l  
s t o c k s  of d i o r i t e ,  s y e n o d i o r i t e ,  and i n t r u s i v e  b r e c c i a .  The 
Takomkane b a t h o l i t h  u n d e r l i e s  much of t h e  t e r r a i n  t o  t h e  w e s t  
between Canim Lake and F o r e s t  Grove, and most of t h e  p l a t e a u  
area t o  t h e  s o u t h  appears  t o  be u n d e r l a i n  by v o l c a n i c  rocks of 
t h e  Kamloops Group and younger p l a t e a u  b a s a l t s .  S e v e r a l  f a u l t s  
of r e g i o n a l  e x t e n t  are known i n  t h e  Canim Lake a r e a ;  a major 
f a u l t  t h a t  t r e n d s  n o r t h e a s t e r l y  through Howard Lake appears  t o  
be an impor t an t  c o n t r o l  of s u l p h i d e  zones on t h e  p rope r ty .  

Rocks unde r ly ing  t h e  p r o p e r t y  comprise an Upper 
Tr iass ic  v o l c a n i c  sequence of f l o w s ,  s ed imen t s ,  t u f f ,  and coeva l  
i n t r u s i v e  rocks.  Sediments and t u f f  u n d e r l i e  t h e  western h a l f  
of t h e  p r o p e r t y  and a r e  f a u l t e d  a g a i n s t  a n d e s i t i c  f l o w s ,  b r e c c i a ,  
and i n t r u s i v e  rocks t o  t h e  e a s t .  Complex v o l c a n i c  b r e c c i a s  of 
t h e  Kamloops Group (Miocene) uncomformably o v e r l i e  t h e  Triassic  

assemblage. 
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The main a r e a  of economic s i g n i f i c a n c e  l i e s  i n  a 
narrow v a l l e y  about  3000 f e e t  n o r t h  of Howard Lake. Thin 
f r a c t u r e  f i l l i n g s  and d isseminated  g r a i n s  of p y r i t e ,  chalco-  
p y r i t e ,  and b o r n i t e  occur  i n  an i n t r u s i v e  b r e c c i a  body some 
1 4 0 0  by 2000  f e e t ,  and i n  s y e n i t i c  rocks  5 0 0  f e e t  f a r t h e r  n o r t h .  
Assoc ia ted  h o s t  rocks  are a l t e r e d  t o  pink f e l d s p a r ,  e p i d o t e ,  
c h l o r i t e  and magnet i te .  V i s u a l  e s t i m a t e s  s u g g e s t  an o v e r a l l  
g rade  of 0 . 1  t o  0 . 2 %  copper ,  w i t h  h i g h e r  g rade ,  l o c a l i z e d  
material up t o  0 .5% copper.  

Low g rade ,  d i sseminated  c h a l c o p y r i t e  and b o r n i t e  a l s o  
occur  i n  v o l c a n i c  sediments  a long t h e  main road l ead ing  t o  t h e  
w e s t  end of Howard Lake. 

5 . 2  Induced P o l a r i z a t i o n  Survey 

On t h e  North Grid t h e  appa ren t  c h a r g e a b i l i t y  background 
i s  approximately 4 m i l l i s e c o n d s .  The appa ren t  r e s i s t i v i t y  v a r i e s  
from less t h a n  1 0 0  ohm-metres t o  g r e a t e r  t h a n  1 0 0 0  ohm-metres and 
shows no d i s t i n c t  p a t t e r n .  There a r e  t h r e e  main a r e a s  of i nc reased  
appa ren t  c h a r g e a b i l i t y  on t h i s  g r i d .  Broadly these a r e  as fo l lows:  

(1) I n  t h e  c e n t r a l  p o r t i o n  of Zone 1, mainly i n  t h e  
area of t h e  d ior i te  b r e c c i a ,  where appa ren t  
c h a r g e a b i l i t y  r ead ings  vary  from about  1 0  t o  
20 m i l l i s e c o n d s .  Th i s  a r e a  i s  t o  t h e  e a s t  
of t h e  major NNE t r e n d i n g  f a u l t  and roughly 
c o i n c i d e n t  w i t h  t h e  main a r e a  of economic 
s i g n i  f i cance .  

( 2 )  Immediately w e s t  of Zone 1, on t h e  w e s t  end of 
l i n e s  150N, 155N, 1 6 0 N ,  165N, 1 7 0 N  and 175N. 
The major f a u l t  appears  t o  c u t  a c r o s s  t h e  e a s t e r n  
p o r t i c r .  3f t h i s  mca. Uere a2Fs ren t  c h a r g e a b i l i t y  
r e a d i n g s  reach  over  4 0  m i l l i s e c o n d s .  Disseminated 
p y r i t e  i s  knovm t o  occur  w i t h i n  t h i s  area. 
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( 3 )  About 4000  f e e t  sou th  of t h e  cent re  of Zone 1, 
a t  t h e  w e s t  end of l i n e  130N. This  area may 
ex tend  a c r o s s  Howard Lake t o  t h e  s o u t h ,  a s  
i n d i c a t e d  by h i g h e r  appa ren t  c h a r g e a b i l i t y  
r ead ings  near t h e  e a s t  end of l i n e  100N. 
However, h i g h e r  appa ren t  c h a r g e a b i l i t y  r ead ings  
on t h e  s o u t h  s i d e  of t h e  l a k e  are a s s o c i a t e d  
w i t h  an i n c r e a s e  i n  r e s i s t i v i t y  response  which 
makes t h i s  p r e d i c t i o n  somewhat less l i k e l y .  

Here t h e  anomalous response  i s  q u i t e  weak wi th  
on ly  a few read ings  r each ing  over  1 0  m i l l i -  
seconds ,  and a background of 3 t o  4 mi l l i s econds .  

A t  t h e  t i m e  of w r i t i n g  d e t a i l e d  g e o l o g i c a l  mapping 
is i n  p r o g r e s s  on t h i s  g r i d .  When t h i s  work has  been completed 
a more thorough i n t e r p r e t a t i o n  of t h e  d a t a  w i l l  be  p o s s i b l e .  
The f i n a l  i n t e r p r e t a t i o n  w i l l  i n c l u d e  a c o r r e l a t i o n  of d e t a i l e d  
geology,  I P  d a t a  and ground magnetometer survey work. The 
magnetometer d a t a  i s  a t  p r e s e n t  n o t  a v a i l a b l e  t o  t h e  w r i t e r .  

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

On t h e  South Grid two main zones of i n t e r e s t  were 
i n v e s t i g a t e d .  Here ou tc rop  i s  sparse and overburden dep ths  less 
w e l l  known. The I P  survey w a s  of a reconnaissance  n a t u r e  w i t h  
l i n e s  about 1 0 0 0  f e e t  a p a r t  and measurements made w i t h  a 400- 

f o o t  d i p o l e .  T h i s  technique  should  detect a s u l p h i d e  body w i t h  
a geometry of p o s s i b l e  economic dimensions down t o  a depth  of 

a t  least  500 or 600 f e e t .  

The d a t a  ob ta ined  over  Zone 2 ,  w i t h  t h e  excep t ion  of 
t h e  h i g h e r  r ead ings  towards t h e  e a s t  end of l i n e  100N, i s  
e s s e n t i a l l y  non-anomalous and t h e r e  i s  l i t t l e  encouragement 
f o r  f u r t h e r  e x p l o r a t i o n  based on t h e  I P  d a t a  a lone .  
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Line l l O N  should  be e s t a b l i s h e d  on c la ims  RE149 and 

RM50 and surveyed by I P  methods t o  check f o r  p o s s i b l e  c o n t i n u i t y  
w i t h  an a r e a  of h i g h e r  readings  on t h e  North Gr id ,  on t h e  n o r t h  
s i d e  of Howard Lake. 

The d a t a  ob ta ined  over  t h e  major p o r t i o n  of Zone 3 i s  
s t r o n g l y  anomalous; f a i r l y  r a p i d  changes i n  apparent  charge- 
a b i l i t y  and appa ren t  r e s i s t i v i t y  l e a d  t o  complex anomalous 
p a t t e r n s .  Two nor th-south  a r e a s  w i t h  s t r o n g  appa ren t  charge- 
a b i l i t y  responses  can be observed w i t h i n  t h e  zone. F i r s t l y  an 
a r e a  about  4000 f e e t  long and 800 f e e t  wide u n d e r l i n e s  t h e  east  
h a l f  of c la ims  RM118, RM120 and FW122. Secondly an area about  
1 2 0 0  feet  wide and 3000 feet long u n d e r l i e s  c la ims  W.102, W.104 
and RM106. Both t h e s e  a r e a s  have a s s o c i a t e d  appa ren t  r e s i s t i v i t y  
h i g h s  and f a i r l y  low appa ren t  m e t a l  f a c t o r  va lues .  Th i s  i s  
p a r t i c u l a r l y  t r u e  of t h e  wes tern  area where t h e  appa ren t  me ta l  
factor  v a l u e s  are approximately t h e  same, or may be lower,  t h a n  
t h e  background v a l u e s  f o r  t h e  major p o r t i o n  of t h e  zone. 

Based mainly on t h e  I P  d a t a ,  Zone 3 i s  t h e r e f o r e  a 
less a t t r a c t i v e  zone than  Zone 1 wi th  r e s p e c t  t o  a d d i t i o n a l  
e x p l o r a t i o n  expend i tu re s  i n  t h e  form of d r i l l i n g .  It should  
however be cons ide red  f o r  a d d i t i o n a l  e x p l o r a t i o n  when a l l  d a t a  

h a s  been p r e s e n t e d  and f u l l y  eva lua ted .  I n  p a r t i c u l a r  maps of 
appa ren t  m e t a l  f a c t o r  v a l u e s  should  be prepared  and eva lua ted .  
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6. CONCLUSIONS AND RECOPJENDATIONS 

From a s tudy  of t h e  I P  d a t a  ob ta ined  on t h e  survey 
d e s c r i b e d  i n  t h i s  r e p o r t ,  a long  w i t h  a s tudy  of t h e  geology 
a v a i l a b l e  t o  d a t e ,  i t  h a s  been concluded t h a t : -  

The I P  anomaly, d e t e c t e d  w i t h i n  Zone 1 on 
t h e  North Gr id ,  j u s t i f i e s  a s u b s t a n t i a l  
d r i l l i n g  programme. 

N o  a d d i t i o n a l  work,  i n  t h e  form of d r i l l i n g ,  i s  a t  
p r e s e n t  j u s t i f i e d  f o r  Zone 2 on t h e  South Grid.  

An i n c r e a s e  i n  appa ren t  c h a r g e a b i l i t y  towards 
t h e  e a s t  end of l i n e  l O O N  may r e p r e s e n t  a 
s o u t h e r n  e x t e n s i o n  of an  anomalous area d e t e c t e d  
on t h e  n o r t h  s i d e  of Howard Lake. 

Complex anomalies i n  Zone 3 ,  on t h e  South Gr id ,  
may be p a r t i a l l y  caused by increases i n  r e s i s t i v i t y  
which r e f l e c t  vary ing  overburden t h i c k n e s s e s .  

Based mainly on t h e  I P  d a t a  it i s  recommended t h a t : -  

The f i n a l  s e l e c t i o n  of d r i l l  t a r g e t s  on Zone 1 be made 
a f t e r  t h e  magnetic and I P  d a t a  has  been c o r r e l a t e d  
w i t h  t h e  d e t a i l e d  g e o l o g i c a l  mapping now i n  p rogres s .  

L i n e  l l O N  be e s t a b l i s h e d  over  claims RM49 and RM50 
and surveyed by I P  methods. 

F u r t h e r  s t u d i e s  of t h e  g e o l o g i c a l  and geophys ica l  
d a t a  r e l a t i n g  t o  Zone 3 ,  i n  p a r t i c u l a r  t h e  p r e p a r a t i o n  

and e v a l u a t i o n  of metal f a c t o r  maps, should  be completed 
p r i o r  t o  any a n t i c i p a t e d  d r i l l i n g  programme on t h i s  zone. 

Respec t fu l ly  submi t t ed ,  
EAGLE GEGDiIYSICS LIMITED 

P.Eng. 

June ,  1973. 
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