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SURVEY SPECIFICATIONS ---- 

The equipment used was a pu l se - type  I .P .  i n s t rumen t  manu- 

0 f a c t u r e d  by Huptec Limited i n  Toronto. Power i s  ob ta ined  f rom 

a g a s o l i n e  motor, coupled t o  2.5 kw, 400 cyc le ,  t h r ee -phase  gen- 

e r a t o r ,  p rov id ing  a maximum of 7 .5  kw d . c .  t o  t h e  ground. The 

c y c l i n g  r a t e  i s  1 . 5  seconds "cu r r en t  onff  and 0.5 second "cu r r en t  

o f f " ,  t h e  p u l s e s  r e v e r s i n g  con t inuous ly  i n  p o l a r i t y .  The d a t a  

recorded  i n  t he  f i e l d  c o n s i s t s  of c a r e f u l  measurements of t h e  

c u r r e n t  (I) i n  amperes f lowing through e l e c t r o d e s  C l  and C2, t h e  

pr imary v o l t a g e  (Vp) appear ing between PI and Pg du r ing  t h e  "cur-  

r e n t  on" p a r t  of t h e  cyc le ,  and a  secondary v o l t a g e  (Vs) appea r -  

i n g  between PI and P2 dur ing  t h e  "cu r r en t  o f f "  p a r t  of  t h e  c y c l e .  

The a p p a r e n 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  c a l c u l a t e d  

by d i v i d i n g  t h e  secondary v o l t a g e  by t h e  primary v o l t a g e  and 

-0 m u l t i p l y i n g  by 400, which i s  t h e  sampling t i m e  i n  m i l l i s e c o n d s  

of t h e  r e c e i v e r  u n i t .  The appa ren t  r e s i s t i v i t y  i n  ohmmeters i s  

p r o p o r t i o n a l  t o  t h e  r a t i o  of  t h e  primary v o l t a g e  and t h e  measure 

c u r r e n t ,  t h e  p r o p o r t i o n a l i t y  f a c t o r  depending on t h e  geometry 

of t h e  a r r a y  used. The r e s i s t i v i t y  and c h a r g e a b i l i t y  ob ta ined  

are c a l l e d  "apparent" as they  a r e  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 by the  a r r a y  would have i f  i t  were homogeneous. 

A s  t h e  e a r t 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  

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

of  t h e  a c t u a l  r e s i s t i v i t y  and c h a r g e a b i l i t y  of t h e  rocks  I 

sampled and of t h e  geometry of t h e  r o c k s .  

The survey  w a s  c a r r i e d  o u t  u s ing  t h e  "po le -d ipo le  a r r a y "  

system. I n  t h i s  system, t h e  c u r r e n t  e lec t rode(C1)  and two po- 

0 t e n t i a l  e l e c t r o d e s  ( P i  and Pg) are moved i n  un ison  a long  t h e  
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survey  l i n e s .  The spac ing  between C 1  and PI (nx) and PI and 

0 
Pp (x) i s  k e p t  c o n s t a n t  f o r  each t r a v e r s e :  The f i g u r e  (nx) 

roughly e q u a l s  t h e  dep th  t o  be explored  by t h a t  t r a v e r s e .  The 

second e l e c t r o d e  (C2) i s  k e p t  f i x e d  a t  " i n f i n i t y " .  



I 
INTERPRE'IATION - PROCEDURES -- ---I_--- 

1 . P  i n t e r p r e t a t i o n  procedures  are more r e l i a b l y  a p p l i e d  

0 t o  h o r i z o n t a l l y  l aye red  bodies  and f o r  porphyry copper bodies  

of l a r g e  l a t e r a l  e x t e n t .  In  a t t empt ing  t o  i n t e r p r e t  e f f e c t s  of 

s t e e p l y  d ipp ing  bodies  of l i m i t e d  width  and dep th  e x t e n t s ,  cov- 

e r e d  by overburden,  i n  areas w i t h  a v a r i e t y  of  coun t ry  rocks ,  

t h e r e  a r e  no t h e o r e t i c a l  g u i d e l i n e s .  I n t e r p r e t a t i o n  has  t o  be 

made on e m p i r i c a l  r e s u l t s  ob ta ined  from o t h e r  surveys .  

The technique  responds w e l l  t o  d i ssemina ted  s u l p h i d e s  and 

perhaps  more v a r i a b l y  t o  massive su lph ides ,  probably because of 

t h e i r  more l o c a l i z e d  n a t u r e .  

An i n c r e a s e  i n  apparen t  c h a r g e a b i l i t y  r ead ings  above back- 

ground may i n d i c a t e  t h e  presence of m e t a l l i c  s u l p h i d e  m i n e r a l i z -  

a t i o n  (except  s p h a l e r i t e  ( z inc  su lph ide )  which does n o t  respond) .  

Responses may a l s o  be ob ta ined  from c l a y  mine ra l s ,  g r a p h i t e  and 

-0 magne t i t e .  

D i f f e r e n t  rock  types  g i v e  widely  d i f f e r e n t  background res- 

ponses .  Sha l e s ,  carbonaceous l imes tone ,  b a s i c  and u l t r a b a s i c  

r o c k s  a r e  among types  g i v i n g  g e n e r a l l y  h ighe r  background res- 

ponses .  

R e s i s t i v i t y  va lues  va ry  widely depending on rock  type .  

M i n e r a l i z a t i o n ,  does no t  n e c e s s a r i l y  mean a more h i g h l y  conduc- 

t i v e  rock .  However, r e s i s t i v i t y  lows a r e  f r e q u e n t l y  a s s o c i a t e d  

w i t h  m i n e r a l i z a t i o n  and a l s o  w i t h  overburden.  

C, 
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INTERPRETATION - - 

1 --- General 

0 The survey grid is underlain by a sedimentary sequence of 

dolomite, argillites, conglomerate, schists, limestone and 

quartzite trending very close to north-south. 

Apparent chargeability values range widely from 1.6 to 

27.0 milliseconds, probably reflecting the variety of rock types 

as much as mineralized horizons. This variety of rock types 

within such a limited areal extent prevents background values 

from being determined. Consequently the significance of the 

increase of chargeability values is difficult to assess. Within 

a uniform rock-type anomalies could be evaluated according to 

intensity and size but in this case such a classification is not 

meaningful. 

Resistivity values are very variable from less than 10 ohm- 

-0 metres to 5000 ohrnmetres. The lower value is exceptionally 

low while the higher values are within the range for the rock 

units concerned. The severe terrain could affect resistivity 

values considerably due to distortion of current flow. The low- 

er resistivity values usually occur in the valley bottom where 

overburden is likely to be deeper and conduction may be increased. 

A combination terrain, overburden or rocky-type (or any one factor) 

could produce the very low resistivities. 

A pronounced linearity parallel to the geological strike, 

is evident in apparent chargeability and apparent resistivity 

data . 
Three zones have been delineated on the basis of the I.P. 

0 data (see Plate l), although the continuity of two of the zones 

is questionable. 
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Zone 1 i s  of prime i n t e r e s t  a s  i t  co inc ides  w i t h  t h e  d o l -  

omite  ho r i zon  c a r r y i n g  copper s u l p h i d e  m i n e r a l i z a t i o n .  Zones 

0 2 and 3 are, a t  least  p a r t i a l l y ,  of less s i g n i f i c a n c e  due t o  

p robab le  unfavorab le  geology. 

I t  i s  p o s s i b l e  t h a t  f a u l t i n g  i n t e r r u p t s  Zones 1 and 2  be- 

tween Lines  12s  and 14s .  

Zone 1 

The zone i s  unde r l a in  by do lomi te  con ta in ing  a r e a s  of 

t e t r h e d r i t e  m i n e r a l i z a t i o n  o c c u r r i n g  as b l ebs  and s h o r t  d i scon-  

t i nuous  v e i n l e t s .  A gossan u n d e r l i e s  t h e  s o u t h e r l y  p a r t  of t h e  

zone. 

Apparent  c h a r g e a b i l i t y  v a l u e s  commonly r each  20 m i l l i s e c o n d s  

i n  t h i s  zone and a l though  no background va lue  i s  e s t a b l i s h e d  

t h e s e  v a l u e s  are h ighe r  than i s  u s u a l l y  expected from t h i s  rock-  

-0 type  
The zone h a s  a p o s s i b l e  s t r i k e  l e n g t h  of 1700 f e e t  and a n  

average  wid th  of 250 f e e t .  I t  i s  open t o  t h e  n o r t h  and sou th .  

The c o n t i n u i t y  of t h e  zone appea r s  t o  be  i n t e r r u p t e d  between 

Lines  1 2 s  and 14s by f a u l t i n g .  

The gossan w a s  n o t  adequa te ly  covered due t o  s t e e p  t e r r a i n  

b u t  t h e  a v a i l a b l e  d a t a  i n d i c a t e  t h e  presence  of s u l p h i d e  miner-  

a l i z a t i o n ,  as would be expected.  

Mul t ip l e - spac ing  e l e c t r o d e  coverage of L ines  2S,4S,6S,8S 

and 10s  shows a  c o n s i s t e n t l y  uniform response on a l l  e l e c t r o d e  

spac ings .  This  may be i n t e r p r e t e d  i n  two ways: 
I 

( a )  The rock- type  i s  producing a n  I. P. response,  - 
(b) The rock  i s  uniformly mine ra l i zed  from t h e  s u r f a c e  down t o  

0 
---I___ 

a t  least  200 f e e t  ( t h e  maximum p e n e t r a t i o n  l i k e l y  f o r  t h e  

e l e c t r o d e  s e p a r a t i o n s  used) .  

The zone i s n o t  conduct ive .  There i s  a c l o s e  c o r r e l a t i o n  
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1 t - i s  open t o  t h e  n o r t h  b u t  does n o t  reach  Line 6 5 .  Limited 

rock  exposure  i n d i c a t e s  t h a t  it i s  a t  least p a r t i a l l y  u n d e r l a i n  

0 by dolomi te .  

The I . P .  response i n d i c a t e s  a l a r g e  m a s s  of cha rgeab le  

m a t e r i a l  ex tending  t o  w i th in  less than  100 f e e t  of  t h e  s u r f a c e .  

I t  i s  accompanied by a r e s i s t i v i t y  low which has  probably been 

enhanced by topography o r  a t h i c k e r  overburden cover  i n  t h i s  

l o c a l i t y .  

The zone i s  i n t e r p r e t e d  t o  be due t o  m e t a l l i c  s u l p h i d e  min- 

e r a l i z a t i o n  o r  a rock- type,  p o s s i b l y  dolomite,  w i t h  a v e r y  h igh  

c h a r g e a b i l i t y .  

Zone 2c i s  poor ly  def ined .  I t s  s t r i k e  i s  v a r i a b l e  and ob- 

l i q u e  t o  g e o l o g i c a l  and r e s i s t i v i t y  t r ends .  It ex tends  t o  l e s s  

t han  100 f e e t  of t h e  s u r f a c e  and i s  probably due t o  changes i n  

0 
l i t h o l o g y  and overburden th i ckness .  

Zone 3 -- 
The zone s t r a d d l e s  a do lomi t e / s ch i s t  c o n t a c t .  A w e l l  de- 

f i n e d  s t r i k e  ex ten t  of 1000 f e e t  and widths  up t o  200 f e e t  are 

i n t e r p r e t e d .  The zone i s  dying o u t  t o  t he  sou th  and i n s u f f i c i e n t  

d a t a  i s  a v a i l a b l e  t o  determine i t s  northward e x t e n s i o n .  

The zone c o r r e l a t e s  wi th  a s h a r p  i n c r e a s e  i n  r e s i s t i v i t y  

v a l u e s  over  t h e  s c h i s t ,  i n d i c a t e d  by Zone B ( P l a t e  2) .  

No mul t ip l e - spac ing  e l e c t r o d e  coverage w a s  done and no 

dep th  e s t i m a t e  i s  poss ib l e ,  except  t o  say t h a t  t h e  c a u s a t i v e  

body comes t o  w i t h i n  l e s s  than  100 fee t  of  t h e  s u r f a c e .  

The i n t e n s i t y  of t h e  zone i s  g r e a t e s t  on Lines  10s  and 

12s. This  i s  probably i n  p a r t  due t o  t h inne r  overburden cover .  

0 The responses  t o  t h e  sou th  are s i t u a t e d  i n  an a r e a  of h e a v i e r  I 

overburden and t h e  magnitude of t h e  anomalies are reduced.  

The zone i s  most l i k e l y  t o  be due t o  the  l o c a l i z a t i o n  of 
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CONCLUSION> 

(1) Three zones of h i g h e r  I.  P. response  were d e t e c t e d .  

0 (2) Assessment of t h e  zones i s  complicated because background 

v a l u e s  cannot be e s t a b l i s h e d  due t o  t he  l i m i t e d  l a t e r a l  

e x t e n t  of t h e  rock u n i t s .  

(3) Zone 1 i s  unde r l a in  by t h e  m i n e r a l i z e d  do lomi te .  The I. P. 

responses  i n  t h i s  zone could be due t o  t h e  rock- type o r  

s u l p h i d e  m i n e r a l i z a t i o n ,  a l t hough  they  a r e  r e p o r t e d  t o  be 

much h i g h e r  than would normally be  expected from unmineral-  

i z e d  dolomite .  

( 4 )  Zone 2a i s  probably due t o  d i ssemina ted  specks  of p y r i t e  

i n  a s h a l e  hor izon .  No economic m i n e r a l i z a t i o n  has  been 

seen .  

(5) Zone 2b may be due t o  s u l p h i d e  m i n e r a l i z a t i o n  o r  a  rock- type  

0 
w i t h  e x c e p t i o n a l l y  h igh  c h a r g e a b i l i t y .  Geology i n d i c a t e s  

t h i s  rock type  i s  dolomite  and t h e  response may be ana log-  

ous  t o  t h a t  ob t a ined  i n  Zone 1. 

( 6 )  Zone 2c i s  i n t e r p r e t e d  a s  v a r i a t i o n s  i n  rock- type  and/or  

overburden t h i c k n e s s .  

(7) Zone 3  i s  probably due t o  t h e  l o c a l i z a t i o n  of cha rgeab le  

material a long  t h e  s c h i s  t /do lomi t  e c o n t a c t .  I 

0 
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RECOMMENDATIONS - ---- 

Zone 1 --- 
0 Diamond d r i l l i n g  should be under taken because of  t h e  co-  

i n c i d e n c e  of su lph ide  m i n e r a l i z a t i o n  and a high I . P .  response ,  

r e g a r d l e s s  of t h e  f a c t  t h a t  t h e  d a t a  t ends  to  t h e  i n t e r p r e t a -  

t i o n  of a response  due t o  rock  type  r a t h e r  than m i n e r a l i z a t i o n .  

The l o c a t i o n  of t h e  h o l e  should  be  such t h a t  an  i n t e r s e c t i o n  

a long  Line 6 s  i s  ob ta ined  which w i l l  g i v e  a  r e p r e s e n t a t i v e  sample 

a c r o s s  t h e  e n t i r e  t h i ckness  of t h e  rock  u n i t .  The h o l e  should  

i n t e r s e c t  a t  a p o i n t  beneath s t a t i o n  4+00W a t  a p o i n t  about  150 

f e e t  pe rpend icu la r  t o  the  s l o p e  of  t h e  t e r r a i n .  

A p r e c i s e  co -o rd ina t e  f o r  t h e  d r i l l  ho le  c o l l a r  cannot  be  

g iven  u n t i l  t h e  ground p r o f i l e  i s  determined us ing  a hand l e v e l .  

Zone 2a 
I_-- 

0 - (a)  Chip samples should be c o l l e c t e d  where p o s s i b l e ,  i n  

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

L ine  6 s  between 0+50W and 2+5OW 
Line  8 s  between 3+00W and 4+00W 
Line  10s  between 3f5OW and 5f00W 
Line  12s  between 5+50W and 7+00W 

Samples should be assayed f o r  copper,  s i l v e r  and go ld .  

Zone 2b --- 
Work on t h i s  a r e a  would be c o n t i n g e n t  on t h e  r e s u l t s  from ... 

Zone 1 and/or  Zone 2a.  

Zone 2c -- i 

N o  work i s  recommended i n  t h i s  a r e a  on t h e  b a s i s  of t h e  

I . P .  d a t a .  

Zone 3 -- 

6 )  
(a)  The cause  of t h e  I . P .  anomaly should be confirmed by 

b u l l d o z e r  t r e n c h i n g  and sampling. E i t h e r  o w  of t h e  fo l lowing  

l o c a t i o n s  would be s u i t a b l e :  
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