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INTRODUCTION 

Commencing A p r i l  9 ,  1973 a l i n e c u t t i n g  and reconna i s sance  

Induced P o l a r i z a t i o n  Survey  program was conducted on the Babine Lake 

p r o p e r t i e s  owned b y  and on b e h a l f  of Quin tana  M i n e r a l s  Corpora t ion .  

T h e  work was e x e c u t e d  b y  A t l e d  E x p l o r a t i o n  Management L t d .  

under the genera l  s u p e r v i s i o n  o f  P .  P .  Nielsen, B .Sc . ,  G e o p h y s i c i s t  

and was o p e r a t e d  and f i e l d  s u p e r v i s e d  b y  A. S c o t t ,  B.Sc. ,  G e o p h y s i c i s t .  

T h e  purpose  of the s u r v e y  was t o  tes t  €or f a v o u r a b l e  rock- 

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

s c a l e  u s i n g  w ide  electrode s e p a r a t i o n s  and high-powered i n s t r u m e n t a t i o n  

over r o a d s ,  t rai ls ,  frozen l a k e  shores and c u t - l i n e s .  

A t o t a l  of 25 ,4  l i n e - m i l e s  of Induced P o l a r i z a t i o n  S u r v e y  was 

c a r r i e d  out u s i n g  the three-electrode a r r a y  w i t h  a n  electrode s e p a r a t i o n  

of 1,000 f ee t .  

5.3 line-miles o f  g r i d  lines were  i n s t a l l e d  on the w e s t  s i d e  

o f  Hatchery arm and 2.65 miles of t r a i l s  and r o a d s  were brushed o u t  and 

the s t a t i o n s  cha ined  and f l a g g e d .  

The  s u r v e y  was concluded May 2, 1973. 

, 
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LOCATION AND ACCESS 

T h e  s u r v e y  area  i s  on the e a s t  s i d e  o f  Babine Lake which i s  

abou t  35 a i r m i l e s  n o r t h e a s t  o f  Smithers, B .  C .  

The  f i r s t  h a l f  o f  the s u r v e y  was conducted on Hatchery A r m ,  

north o f  the B e l l  Copper mine a t  Newman Penn insu la  and i s  a p p r o x i m a t e l y  

10 miles north o f  the north end o f  the Gran i s l e -Top ley  road .  The  other 

area  i s  a t  Hawthorn 

Mine on Mcmnald  I s l a n d  and i s  s i x  m i l e s  e a s t  o f  the G r a n i s l e  townsite. 

Bay which i s  i m m e d i a t e l y  e a s t  of the G r a n i s l e  Copper 

Access i s  good b y  way o f  an a l l  winter g r a v e l  road f r o m  

Highway #16 a t  Top ley  t o  G r a n i s l e  some 34 miles north. A p r i v a t e  road i s  

then taken 8 miles f u r t h e r  north a l o n g  the w e s t  shore o f  Babine Lake t o  

the B e l l  Copper f erry  l a n d i n g .  

The remainder o f  the d i s t a n c e  i s  covered b y  skidoo, l a k e - b o a t ,  

f l o a t p l a n e ,  ski-plane or h e l i c o p t e r  depending upon the s e a s o n  and f r e i g h t  

r e q u i r e m e n t s .  

Due to  the poor ice-conditions a t  the t i m e  of this s u r v e y ,  l o c a l  

a c c e s s  was restricted to skidoos and h e l i c o p t e r .  

, 
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CLAl MS 

The I .P .  Survey and l i n e c u t t i n g  program was c a r r i e d  o u t  over  areas 

occupied by the  f o l l o w i n g  mineral claims owned by Quintana Minera ls  

Corporation. 

CLAIM NAME 

1.  Hatchery A r m  

TONJA 4,6,33,34,52 and 102 

TONJA 23 - 26 and 27 - 31 
TONJA 57 - 59 and 75 - 80 

I D C  1 - 6 
N D I  1 - 1 1  

NED 1 - 5 
NED 41 - 46 
BAB 61,62,141 and 142 

BAB 101 - 110 

2. Hawthorn Bay 

R 18 - 22 
R 114 - 136 
R 188 - 207 

R 139, 141 and 210 

RR 77 - 90 
RR 102 - 106 
RR 1 1 1  - 134 
RR 211 F r .  

RECORD NUMBER 

1 1  1647,111649,111658,111659,111677 
and 111727 respec t i ve l y .  

112582 - 112585 and 111652 - 111656 
111682 - 111684 and 111700 - 111705 

111400 - 111405 

111388 - 111398 
111388 - 111392 

112079 - 112084 

106803,106804,112075 and 1 12076,106843 
and 112076 

106843 - 106852 

109210 - 109214 
109306 - 109328 
109380 - 109399 

109331, 109333 and 109402 

114721 - 114734 
1 1  4736 - 114740 
114745 - 114768 
1 14844 

. 
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PREVIOUS WORK 

Portions of the two properties appear to  h a v e  been s t a k e d  and 

p o s s i b l y  worked on b y  v a r i o u s  i n d i v i d u a l s  and companies i n  the p a s t .  

Recent work b y  the p r e s e n t  owners i n c l u d e  p r o s p e c t i n g ,  g e o l o g y ,  

and a r e c o n n a i s s a n c e  g r a v i  t y  s u r v e y .  

For f u r t h e r  background on the a r e a  the r e a d e r  i s  referred to  

the f o l l o w i n g  l i t e r a t u r e .  

(1) Annual R e p o r t s  b y  Minister of Mines and Pe t ro leum 
Resources  of B .  C.  

(2) G.S.C. G e o l o g i c a l  Maps 93L and 93M ( S c a l e  1" = 4 m i l e s )  

(3 )  G.S.C. Aeromagne t i c  Series ( S c a l e  1" = 1 mile) 

( 4 )  Case His$ories o f  the B e l l  Copper Mine and the G r a n i s l e  
Copper Mine. 
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GENERAL GEOLOGY 

The  Hatchery Arm c l a i m s  cover a r e l a t i v e l y  f l a t  a r e a  w i t h  

very f e w  bedrock e x p o s u r e s .  Overburden c o u l d  be up t o  300 f ee t  thick 

i n  p l a c e s .  

The p r o p e r t y  i s  believed to  be u n d e r l a i n  b y  a s u c c e s s i o n  

o f  i n t e r b e d d e d  sed imen tary  and v o l c a n i c  rocks o f  the H a z e l t o n  group 

c o n s i s t i n g  o f  dense b l a c k  a r g i l l i t e s  , l i g h t - t o - g r e y  banded a r g i l l a c e o u s  

siltstones , a n d e s i  tes , t u f f s  , and b r e c c i a s  . 
Q u a r t z  diorite stocks, d y k e s  and s i l l s  a r e  known t o  i n t r u d e  

these rocks a t  O l d  F o r t  Mountain and a t  Hearne H i l l .  V a r y i n g  amounts 

of d i s s e m i n a t e d  p y r i t e  and c h a l c o p y r i t e  a r e  a s s o c i a t e d  w i t h  these rocks. 

A prominen t  n o r t h - s o u t h  l i n e a m e n t  c a l l e d  the Hearne F a u l t  

i s  b e l i e v e d  to be a n  i m p o r t a n t  s t r u c t u r a l  control. 

o f  Granisle, Newman and Morrison appear t o  occur a l o n g  this trend and 

a r e  p o s s i b l y  f u i - t h e r  controlled b y  NW and NE cross f a u l t i n g .  

T h e  copper d e p o s i t s  

The  Hawthorne Bay p r o p e r t y  i s  j u s t  e a s t  o f  the G r a n i s l e  copper 

d e p o s i t  on McDonald I s l a n d .  

burden  r e s u l t i n g  i n  l i t t l e  g e o l o g i c a l  i n f o r m a t i o n .  

i s  assumed to  be s i m i l a r  t o  t h a t  d i s c u s s e d  above. There i s  a r e a s o n a b l e  

likelihood t h a t  Granisle t y p e  i n t r u s i v e  

trend f r o m  Mcmnald  I s l a n d  t h r o u g h  the c l a i m  a r e a .  

T h i s  a rea  i s  a l m o s t  t o t a l l y  covered b y  over- 

The  g e o l o g i c a l  s e t t i n g  

rocks o c c u r  a l o n g  a n o r t h e a s t  



LINECUTTING 

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

c o n s i s t i n g  o f  5.3 l ine  miles o f  cross-lines and a b a s e l i n e  be tween  the 

w e s t  shore o f  Hatchery Arm and a s m a l l  un-named l a k e  (see map i n  pocket). 

The  g r i d  was e s t a b l i s h e d  to tes t  b y  I . P .  a coincident aero -  

m a g n e t i c  h i g h  anomaly and a r e c o n n a i s s a n c e  g r a v i t y  "highv1 t h o u g h t  to 

be the g e o p h y s i c a l  e x p r e s s i o n  o f  a n  i n t r u s i v e  p l u g  or stock. 

Due to a l a c k  of t i m e  and i n a c c e s s a b i l i t y  a s  a r e s u l t  of 

e x t r e m e l y  d e t e r i o r a t i n g  l a k e  ice conditions the I .  P .  i n v e s t i g a t i o n  

on this g r i d  was d e f e r r e d  to  some f u t u r e  t i m e .  

Lines were i n s t a l l e d  400 f ee t  a p a r t  w i t h  a s t a t i o n  i n t e r v a l  

o f  100 f ee t  u s i n g  the "topofil" c h a i n  method,  b l a z i n g ,  b r u s h i n g  and 

f 1 agg ing  . 
An a d d i t i o n a l  2.65 l i n e  miles of b l a z i n g ,  b r u s h i n g  and f l a g -  

g i n g  was c a r r i e d  o u t  a l o n g  e x i s t i n g  l o g g i n g  r o a d s ,  t r a i l s  and o l d  b a s e -  

lines to  a s s i s t  i n  the ef f ic ient  e x e c u t i o n  of the I .  P .  s u r v e y .  
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THE INDUCED POLARIZATION SURVEY 

( a )  Theory  o f  Method Used 

Induced  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  of 

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 an electric f i e l d  has 

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  an i n t e r f a c e  b e t w e e n  an  elect- 

r o l y t e  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  charge  b u i l d  up  

a t  the interface c r e a t i n g  the phenomenum known as " o v e r v o l t a g e "  or the 

" I . P .  e f f e c t " .  

T h i s  e f f e c t  can be used  f o r  the detection 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 a l  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  ( "porphyzy"  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  non- 

c o n d u c t i n g  s p h a l e r i  te .  Other m a t e r i a l s  l i k e l y  to  g i v e  rise t o  anomalous 

r e s p o n s e s  a r e  p y r i  te  magne 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 certain 

c lay -micas  s u c h  as m o n t m o r i l l o n i t e ,  v e r m i c u l i t e ,  s a p o n i t e  and bentonite. 

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 ground a t  two e l e c t r o d e s  Cl and C2. 

s i g n a l  seen b y  the receiver a t  two other electrodes P1 and P 2  p r o v i d e s  

an indication of the a p p a r e n t  c h a r g e a b i l i t y  ( M a ) .  B y  o b s e r v i n g  the in-  

p u t  c u r r e n t  ( I )  and p r i m a r y  "onitime" v o l t a g e r  (Vp)  the a p p a r e n t  resis- 

t i v i t y  /o- i s  c a l c u l a t e d  u s i n g  Ohm's Law and a g e o m e t r i c  f a c t o r  dependen t  

upon the e l e c t r o d e  a r r a y  used  and the units (ohm-meters  or o h m - f e e t )  

d e s i r e d .  

T h e  
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T h e  p o l  a r i  z a t i o n  v o l t a g e s  established d u r i n g  the cursent "on" 

t i m e  decay ( d i s c h a r g e )  s l o w l y  d u r i n g  the c u r r e n t  "o f f "  t i m e .  The  receiver 

a m p l i f i e s  and i n t e g r a t e s  the decay curve  at f o u r  p r e - s e l e c t e d  p o s i t i o n s  

i n  t i m e ,  n o r m a l i z e s  these a m p l i t u d e s  w i t h  respect to  the pr imary  v o l t a g e  

Vp and p r e s e n t s  the results as M I ,  M Z ,  M 3 ,  and M4 seadings  on d i g i t a l  

d i s p l a y  for  l o g g i n g .  

T h e  times a t  w h i c h  the decay c u r v e  i s  sampled,  a r e  selected 

b y  means of a switch making i t  p o s s i b l e  to obtain up to 56 d i s t i n c t  

points on the decay curve .  

T h i s  allows one t o  obtain the a c t u a l  decay c u r v e  shape and t o  

better e s t i m a t e  the s i z e ,  d e p t h  and t y p e  of the c a u s a t i v e  s o u r c e .  

A f u r t h e r : s t e p  w h i c h  can be taken i s  to f a c t o r  the decay c u r v e  

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 fec t s  and 

background effects fmm the t r u e  o v e r v o l t a g e  e f fec t s .  

the usefulness of the I .  P. method i n  areas  of h i g h  overburden w n d u c t -  

T h i s  extends 

i v i t y .  I t  also assists 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  be tween  e f fects  
# 

of m e t a l l i c  and n o n m e t a l l i c  m n d u c t i v e  m a t e r i a l  8 between  oxides 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 be tween  m a s s i v e  

and d i s s e m i n a t e d  par t ions  o f  a p o l a r i z a b l e  body .  

(b) Theory o f  _the 3-array Electxocle Con f igura t ion  

T h e  I .  P .  response due to a p a s 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 zable  m a t e r i a l  i s  dependent upon the electrode array  employed,  the 

geometry of the p o l a r i z e d  body and i t s  location f e l a t i v e  to the a r r a y l  

and on the r e s i s t i v i t y  and polarizat ion contzasC betwebn the body and 

surrounding envi mnmen t .  
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T h e  p o l a r i  z a t i o n  v o l t a g e s  established d u r i n g  the curxent "on" 

t i m e  decay ( d i s c h a r g e )  s l o w l y  d u r i n g  the c u r r e n t  "off"  t i m e .  The  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  f o u r  p r e - s e l e c t e d  p o s i t i o n s  

i n  t i m e ,  n o r m a l i z e s  these a m p l i t u d e s  w i t h  r e s p e c t  to the pr imary  v o l t a g e  

Vp and p r e s e n t s  the results as M 1 ,  M 2 ,  M 3 ,  and M4 readings on d i g i t a l  

d i s p l a y  for l o g g i n g .  

T h e  times a t  w h i c h  the decay c u r v e  i s  sampled ,  are selected 

b y  means of a switch making i t  possible to obtain up to 56 d i s t inc t  

points on the decay c u r v e .  

T h i s  a l l o w s  one t o  obtain the a c t u a l  decay c u r v e  shape  and t o  

better e s t i m a t e  the size,  d e p t h  and t y p e  of the c a u s a t i v e  Source. 

A f u r t h e r .  s t e p  w h i c h  can be taken is to f a c t o r  the decay c u r v e  

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  transient c o u p l i n g  e f fec t s  and 

background effects f r o m  the t z u e  o v e r v o l t a g e  effects, 

the u s e f u l n e s s  of the I .  P .  method i n  a r e a s  of h i g h  overburden  m n d u c t -  

i v i t y .  

of m e t a l l i c  and n o n m e t a l l i 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  oxides and 

s u l p h i d e s  , b e t w e e n  1 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  8 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  portions of a polarizable b o d y .  

This e x t e n d s  

I t  also assists 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  b e t w e e n  e f f e c t s  
@ 

(b) Theory of $he 3-array Electrode Configuration 

T h e  I .  P e  response due to 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 -  

izable m a t e r i a l  i s  dependen t  upon the irlectrode array employed ,  the 

geometry of the p o l a r i z e d  body and its location relative to the a r r a y ,  

and on the resistivity and polarization wntrase between the body and 

SUZ'mWdiAg mVf XQAm8fiea 
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Although anomalies  a r e  asymmetrical  and the anomaly peaks  

do not always f a l l  d i r e c t l y  over the center of the c a u s a t i v e  s o u r c e ,  

the advantages of the 3-array more than o u i x e i g h  this one disadvantage  

T h i s  array  -quires  o n l y  three men on the s u r v e y  l i n e ,  has good d e p t h  

p e n e t r a t i o n ,  responds w e l l  to 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 o f  electrode s p a c i n g s  to  be used 

d u r i n g  reconnaissance  s u r v e y i n g  r e s u l t i n g  i n  faster coverage.  

, 

As mentioned above, 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  with c a u t i o n  and a r e  used 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  f r o m  the p r o f i l e s .  

s p a c i n g  response  over a s u l p h i d e  lens i s  i n c l u d e d  to i l l u s t r a t e  the asym- 

metrical n a t u r e  of this array  as w e l l  as t o  p o i n t  o u t  the phenomenum 

o f  "double-peaking" w h i c h  occurs  when the electrode s p a c i n g  i s  l a r g e r  

than the d e p t h  t o  the center of the body. 

the f irs t  p o t e n t i a l  e l e c t r o d e  (Pl) i s  i n  the v i c i n i t y  of the body .  

An  example of a t y p i c a l  m u l t i p l e  electrode 

The l a r g e r  peak occurs when 

The  maximum anomaly i s  o b t a i n e d  for the s p a c i n g  equal  to the 

d e p t h  t o  the center of a n  i d e a l i z e d  s p h e r e ,  a l though s p a c i n g s  of 3/4 

to 1 l/2 times the d e p t h  g i v e  a t  least  90% of the maximum l i k e l y  anomaly. 

T h e  u s e  of two or more s p a c i n g s  g i v e s  a more reliable e s t i m a t e  

of 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 .  

resistivity and p o l a r i z a t i o n  o f  the b o d y  cannot be made since the v a r i a b l e s  

o f  size, c o n d u c t i v i t y ,  and p o l a r i z a b i l i t y  cannot be s e p a r a t e d ,  hence 

the ,term "apparent" c h a r g e a b i l i t y  is used. 

An a c c u r a t e  e s t i m a t e  o f  



C 

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

(i) Electrode C o n f i g u s a t i o n  Used  

A 3-electrode a r r a y  was used  whereby the c u r r e n t  electrode C1 

and t w o  p o t e n t i a l  electrodes, P1 and P2/ were  s e p a r a t e d  b y  a d i s t a n c e  

''a" f r o m  e a c h  other and moved i n  unision a l o n g  the s u r v e y  l ines t a k i n g  

measurements a t  r e g u l a r  intervals,  

f i x e d  a t  " i n f i n i t y "  (00 )  which  i s  a m i n i m u m  distance of 5a to the n e a r  

est s tat ion measuxed. 

The  second c u r r e n t  electrode C2 i s  

T h e  s t a t i o n  l o c a t i o n  i s  h a l f w a y  between the c u r r e n t  electrode 

Cl and  the n e a r e s t  p o t e n t i a l  electrode PJS All l ines were  s u r v e y e d  w i t h  

Cl l a g q i n g  the p o t e n t i a l  electrodes a s  the three men moved a l o n g  the 

s u r v e y  l ines.  

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

1. T h e  Primary voltage Vp between the measur ing  (potential)  

2 .  T h e  c u r r e n t  f l o w i n g  th rough  the c u r r e n t  electrodes 

3. 

electrodes d u r i n g  "current on" 

C l  and C2. 

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 I M 2 /  ,M3 
and M4 ) u s i n g  t i m i n g  set t ings o f :  

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

(b) B a s i c  i n t e g r a t i o n  t i m e  tp  = 60 mecs. 

(c) T o t a l  i n t e g r a t i o n  time tt = 900 mecs. 

( d )  B a s i c  p e r i o d  t ,  - 8 s e a .  (3 secs. On 
and 2 SeCS. Off) 
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( d )  Equipment Descr ip t ion  and S p e c i f i c a t i o n s  

(i) Receiver 

The  Huntec M K I I I  Receiwr i s  a p o r t a b l e ,  remote s e n s i n g  

pu l se - t ype  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  : 

Adjus tab le  t i m i n g  cycle. 

Up t o  56 dis t inct  sample p o i n t s  measured on the 
decay curve .  

Automat ic  S .P .  buck-out .  

Direct d i g i t a l  read o u t  of Vp and M f a c t o r s  
i n c l u d i n g  sign. 

High noise r e j e c t i o n  a l lows  o p e r a t i o n  i n  Vp I 

levels down t o  30 micm volts w i t h  0.1 micm volt 
r e s o l u t i o n .  

Greater  than 10 megohm i n p u t  impedance. 

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

- sensitivity: vp * 10 - 7  to volts for low 
noise 1% r e s o l u t i o n .  

vp  * 10 -6 to 10 vo l ts  for 0.1% 
r e s o l u t i o n .  

To ta l  Range 30 X W l W  t o  
10 volts i n  1L ranges. 

- S e l f  P o t e n t i a l :  MAXIMUM * 1 volt. 

- P o w e r  a n s u m p t i o n :  0.7 ampere a t  12 volts. 
- Dimensions : 16" x 9" x 5 3/4" . 
- Weight 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 d  t ter - A1 t e r n a t o r  

T h e  Huntec Pu l se  t y p e  transmitter a l t e r n a t o r  i s  a high-powered, 
I 

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 :  

Y S o l i d  s t a t e  power control and s w i t c h i n g  mechanism. 

- Produces h i g h  c u r r e n t s  in to  low r e s i s t a n c e  l o a d s .  

- Accurate  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  C l o c k .  

- Voltage regulator  wi th  push-button f i e l d  energizer. - Dummy Load. 

- 2 cylinder ONAN engine d r i v i n g  a Bendix a l t e r n a t o r ,  
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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 :  100 t o  3,250 volts i n  10 s t e p s  
16 amps maximum. 

- C y c l i n g  R a t e s :  Normally  2 sec. OH,  2 sec. OFF. 
' - Dimensions:  21 in .  x 17 in. x 17 in .  
- Weight :  75 lbs. 

2. A1 t e r n a t o r  

.- 
i' 

- O u t p u t :  18  K.V.A. 120/208 volts 3 phase  400 Hz. 
52 amps/phase 

- E n g i n 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. 

= A l t e r n a t o r :  3,600 R.P.M. d i r e c t  driven B e n d i x  w i t h  

- Dimensions:  42 i n .  x 17 i n .  x 26 i n .  

ONAN a t  3,600 R.P.M. 

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 .  

- Weight8 225 lbs. 

DATA PRESENTATION 

( a )  C a l c u l a t i o n s  

' (i) T h e  apparen 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  Vp b y  P- 
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 m p r i a t e  t o  the electrode a r r a y  used  

and the o h m m e t e r  units d e s i r e d .  

(ii) The  f o u r  M factors were w e i g h t e d  and added to  obtain a s ingle  

apparen t  c h a r g e a b i l i t y  parame ter  ( c a l l e d  Ma ) fox c o n t o u r i n g  p u r p o s e s  . 

where M a  * milliseconds 

td = i n i t i a l  d e l a y  t i m e  
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(b) Contours 

A l l  apparent  resistivity and apparent  c h a r g e a b i l i t y  v a l u e s  for  

electrode s e p a r a t i o n s  o f  1,000 f e e t  have 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" = 2,000 f e e t .  

T h e  r e a d e r  is caut ioned  a s  t o  the errors inherent w i t h i n  this 

t y p e  o f  data  p r e s e n t a t i o n  which i n c l u d e :  

1. 

2. 

3. 

4. 

5 .  

Upslope d isp lacement  o f  r e a d i n g s  over steep t e r r a i n .  

B i a s  or contour  e l o n g a t i o n  due to  i r r e g u l a r  sampling 
i n t e r v a l  used .  

"Dmble peaking" phenomenum i n  which c a u s a t i v e  source  
i s  l o c a t e d  be tween  "h ighs" .  

Some skewness o f  anomaly peaks  due t o  a s s y m e t r i c a l  
a r r a y  used.  

Topographic or t e r r a i n  e f fects  i n  r e s i s t i v i t y  d a t a  . 

Ic) Discuss ion  o f  R e s u l t s  and I n t e r m e t a t i o n  

General Comments 

The  s u r v e y  parameters  were chosen so t h a t  l a r g e  volumes of 

bedrock chould be sampled over a l a r g e  number o f  c l a i m s  q u i c k l y  before 

"break-up" to  determine f a v o u r a b l e  areas  f o r  f u r t h e r  d e t a i l e d  i n v e s t i g a t i o n s  

u s i n g  g r i d  sampling t e c h n i q u e s .  

Due to the l i m i t a t i o n s  o f  the t e c h n i q u e  w h e r e b y  the v a r i o u s  

t r a v e r s e s  might  cross the corner or r u n  p a r a l l e l  to and o u t s i d e  o f  a 

s i g n i f i c a n t  s u l p h i d e  d e p o s i t  and because  of the i n t e g r a t i n g  e f fec t s  of 

s m a l l  strong conductors  over l a r g e  volumes, i t  was apprec ia ted  t h a t  

even sub-anomalous c h a r g e a b i l i t y  r e a d i n g s  i n  the order o f  8 to  10 m i J -  

lisemnds m i g h t  merri t f u r t h e r  i nves ti ga ti on. 



Al though the r a t e  of s u r v e y  coverage was good, l og i s t i c s  

problems d i d  hinder p r o g r e s s  to some extent.  These i n c l u d e d  the 

necessity of changing the i n f i n i t e  electrode (C2) l o c a t i o n  f r e q u e n t l y ,  

the positioning of iron rods t o  p e n e t r a t e  ground frost ,  loss o f  t i m e  

"reeling in" ,  and normal mechanical and a c c e s s  problems encountered 

u s i n g  small snow-mobiles dur ing  break-up. 

The I .  P. r e s u l t s  have  been contoured to determine i n  a general  

way the a r e a s  r e q u i r i n g  f u x t h e r  I .  P .  d e t a i l e d  coverage and the higher 

c h a r g e a b i l i t y  c o n t o u r s  c r o s s i n g  two or more s u r v e y  lines a r e  i n t e r p r e t i v e  

due to  the coarse  and i r r e g u l a r  sampling i n t e r v a l s  used.  

Hatchery Arm Survey  Area 

T h e  r e s i s t i v i t y  r e s u l t s  i n d i c a t e  v e r y  l o w  apparent  resistivities 

a l o n g  the l a k e s h o r e  which a r e  to  be e x p e c t e d  due to i n c r e a s e d  thicknesses 

of w a t e r  soaked s i l t y  g r a v e l s  . 
T h e  resistivity v a l u e s  a r e  s l i g h t l y  h i g h e r  a l o n g  the west shore 

of Hatchery Arm. 

T h e  higher fa a t  the e a s t e r n  end o f  Line T a r e  believed to  be 

due t o  a change i n  rock- type  and perhaps p a r t i a l l y  due to  a thinning 

o f  the overburden.  A f a u l t - c o n t a c t  i s  t h o u g h t  t o  be coincident w i t h  

the 200 ohm. meter m n t o u r .  

T h e  c h a r g e a b i l i t y  r e s u l t s  vary  from a h i g h  of 10.6 milliseconds 

a t  S t n .  A 3  9 500 f ee t  to  a l o w  of 0.9 milliseconds a t  Stn. R4 + 500 f ee t .  
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Background c h a r g e a b i l i t y  i s  about  5.0 mecs. and v a l u e s  over 8.0 msecs. 

a r e  w o r t h y  o f  f u r t h e r  i n v e s t i g a t i o n s  and a r e  p r e s e n t l y  considered anomalous 

for  reasons  mentioned above. 

Al though the two hachered a r e a s  on the west shore a r e  s i n g l e  l ine  

anomal ies ,  each mnsists o f  t w o  or more a d j a c e n t  Ma's g r e a t e r  t h a n  8 mecs. 

and could  be the e a s t e r n  extent o f  a l a r g e  volume o f  c o n d u c t i v e  s u l p h i d e s .  

There i s  no s i g n i f i c a n t  c o r r e l a t i o n  between the resist ivity data  

and the higher c h a r g e a b i l i t y  v a l u e s  on the west shore a l t h o u g h  sub-anomalous 

Ma's d o  o c c u r  a t  or near  the higher p U v a l u e s  on Line T .  

p e r c e n t a g e  b y  volume s u l p h i d e s  could  be p r e s e n t  i n  this e a s t e r n  a r e a .  

A smal l  

Hawthorn Bay Survey  Area 

The  resist ivity r e s u l t s  v a r y  f r o m  1369 ohm. meters a t  500 f e e t  west 

o f  S tn  Cl to  22 ohm meters a t  S t n .  F3 + 500 f ee t  for  a t o t a l  re l ie f  

of 1347 ohm meters. 

Due to  the closer b u t  s t i l l  i r r e g u l a r  sampling i n t e r v a l s  i n  this 

a r e a ,  a c l e a r e r  p i c t u r e  exists a s  t o  the g e o l o g i c a l  trends. T h e  resist ivity 

c o n t o u r s  i n d i c a t e  a n o r t h e a s t e r l y  s t r ik ing  s t r u c t u r e  and/or  c o n t a c t  

approx imate ly  a l o n g  the 400 o h m  meter contour .  A1  though the three t r a v e r s e s  

a r e  s u b - p a r a l l e l  to these contours  i t  appears  t h a t  the s u r v e y  area i s  

t r a n s e c t e d  b y  a northmst f a u l t  zone.  

The  higher c h a r g e a b i l i t y  v a l u e s  s o u t h e a s t  of the 300 ohm meter 

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

rock-type d i f f e r e n t  f r o m  those to  the northwest. 

I 
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The  m r t h e a s t  resist ivity trend c o r r e l a t e s  w e l l  w i t h  the G.S.C. 

Aeromagneti C- Sheet 93L and h i g h  resist ivity v a l u e s  appear to  coincide 

w i t h  higher c h a r g e a b i l i t y  v a l u e s  i n  this area .  

The  CI?;*rgeabi l i ty  map i l l u s t r a t e s  t w o  a r e a s  above 8 msecs. T h e  

narrow northwest t r e n d i n g  f e a t u r e  b a r e l y  q u a l i f i e s  a s  anomalous and 

probably  i s  caused b y  a m i n e r a l i z e d  f a u l t  or d i k e  covered b y  i n  excess 

o f  200 f e e t  of overburden..  

T h e  higher Ma's a t  the e a s t e r n  end of  Line B and crossing Line C 

a r e  o f  de f in i t e  interest. T h i s  f e a t u r e  could  c o n t i n u e  and w i d e n  t o  

the north and South .  An aeromagnet ic  "high" to the north m u l d  be 

r e l a t e d  to s u l p h i d e  b e a r i n g  i n t r u s i v e  rocks of emnomic importance . 

, 
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CONCLUSIONS AND RECOMMENDATIONS 

Hatchery Arm 

A l t h o u g h  a l a r g e  a r e a  e a s t  o f  the arm be tween  Line C and Line T 

was not tested b y  the I .  P .  s u r v e y  i t  i s  f e l t  t h a t  f u r t h e r  i n v e s t i g a t i o n  

s h o u l d  p r e s e n t l y  be confined to  the west s i d e  o f  the l a k e  and p o s s i b l y  

i n  the area  surround ing  the e a s t  end  o f  Line T .  

These two axeas  s h o u l d  be f u r t h e r  i n v e s t i g a t e d  u s i n g  c u t  g r i d  l ines 

and d e t a i l e d  I .  P .  t e c h n i q u e s .  

The  small g r i d  on the west shore s h o u l d  be extended north to  cover 

the northern Ma anomaly and  w e s t  to  cover the coincident aeromagne t i c  

and g r a v i t y  h i g h s  believed t o  be caused b y  a n  intrusive stock. 

T h e  w e s t e r n  g r i d  l a y o u t  and l o w  ground resist ivit ies w i l l  make i t  

p o s s i b l e  to  u s e  the g r a d i e n t  a r r a y  and it is hereby remmended u s i n g  

a n  "ar' s p a c i n g  of 200 fee t  for  the i n i t i a l  coverage .  Depth sound ing  

s h o u l d  be c a r r i e d  out over selected h i g h  Ma a r e a s  to  l o c a t e  d r i l l  t a r g e t s ,  

2a Hawthorn Bay 

Tkro g r i d s  a r e  recommended i n  this a r e a  a s  a r e s u l t  o f  the p r e s e n t  

I .  P .  coverage .  

T h e  f i r s t  s h o u l d  covex the narrow Ma f e a t u r e  n e a r  the l a k e  shore. 

Lines s h o u l d  be i n s t a l l e d  on a n o r t h e a s t  b e a r i n g  f r o m  the l a k e  shore and 

be 4,000 fee t  l o n g .  

400 f e e t  s h o u l d  be used .  A g r a d i e n t  a r r a y  I .  Pa s u r v e y  can be c a r r i e d  o u t  

on t h i s  g r i d .  

S t a t i o n  i n t e r v a l s  o f  100 feet  and l ine  s p a c i n g s  o f  
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T h e  semnd g r i d  s h o u l d  be i n s t a l l e d  centered on the Ma anomaly 

a t  the e a s t  end o f  Line B w i t h  s i m i l a r  g r i d  s p e c i f i c a t i o n s  except t h a t  

the b e a r i n g  o f  the lines s h o u l d  be normal t o  the i n t e r p r e t e d  n o r t h e a s t e r l y  

g e o l o g i c a l  strike. 

Access problems m i g h t  p r e v e n t  the u s e  o f  the g r a d i e n t  a r r a y  i n  

this a r e a .  

w i t h  two "arr  s e p a r a t i o n s  b e i n g  u s e d .  

c a p a b l e  o f  t e s t i n g  a d e p t h  o f  600 f ee t .  

I f  so, the three a r r a y  or po le -d ipo le  a r r a y  i s  recommended 

The w i d e r  s e p a r a t i o n  s h o u l d  be 

I t  m i g h t  be a d v i s a b l e  to  extend e v e r y  t h i r d  l i ne  for  f u r t h e r  

r e c o n n a i s s a n c e  c o v e r a g e  u s i n g  1 I 000 foot electrode s e p a r a t i o n s  d u r i n g  

this proposed  program. 1 

R e s p e c t f u l l y  s ubmi t t e d ,  

ATLED EXPLORATION MANAGEMENT LTD . 

P. P .  Nielsen, B.Sc. I G e o p h y s i c i s t  

G .  C I G e o l o g i s t  
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STATEMENT OF AUTHOR 'S QUALIFICATIONS 

X DO HEREBY STATE THAT: 

1. I am the a u t h o r  of this r e p o r t .  

2. I h a v e  been actively and r e s p o n s i b l y  involved 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 m m p u t e r  a p p l i e d  
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the p a s t  seven y e a r s .  

3, 1 gradua ted  w i t h  a B . S c .  , d e g r e e  i n  Geophys i c s  from the 
U n i v e r s i t y  of British Columbia i n  1969. 
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4 .  I am p r e s e n t l y  Manager, Geophys i ca l  Division, A t l e d  
E x p l o r a t i o n  Management 1;TDor a t  #420 - 475 Howe S t m e t ,  
Vancouver ,  B .  C. 

5 .  I am a member of the S o c i e t y  of E x p l o r a t i o n  Geophysi&steI 
the Canadian I n s t i t u t e  of Mining a n d - M e t a l l u r g y - a n d  the 
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I ,  GORlxlN Ce GUTRATH, of 3636 Lakeda le  Avenue ,  i n  the M u n i c i p a l i t y  
of B u r n a b y ,  i n  the Province of B r i t i s h  Columbia, CO HEREBY CERTIFYt- 

1 .  

2. 

3, 

4 .  
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Tha t  I am a w n s u l t i n g  g e o l o g i s t  w i t h  a 
business a d d r e s s  of #420-475 Howe Street , 
Vancouver 1, Be Ce 

That I am a gradua te  of the University of 
Brit ish Columbia where I o b t a i n e d  my BeSC. , 
i n  g e o l o g i c a l  science i n  1960. 

Tha t  I am a r e g i s t e r e d  P m f e s s i o n a l  E n g i n e e r  
i n  the Geological Section of the Assoc.iation 
of P r o f e s s i o n a l  E n g i n e e r s  i n  the Province of 
B r i  t i sh  Columbia 

Tha t  I h a v e  p r a c t i s e d  my p m f e s s i o n  as a geo- 
l o g i s t  f o r  the p a s t  twelve y e a r s ,  and 

T h a t  I h a v e  no interest i n  the p r o p e r t y  w i t h  
which this r e p o r t  is mncerned, nor do I exp- 
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day of , I 1973, 



PERSONNEL 

P .  P .  Nie lsen  - Geophys ic i s t  - Supervisor  

A .  Scott  - Geophys ic i s t  - I .  P .  operator  

R .  Klanjscek)  
G. Baker ) - I. P. crewmen, l i n e c u t t e r s  

' W .  Clarke ) 

L .  Mamsar - Rod pounder, mechanic, exped i t e r  
and l i n e c u t t e r .  














