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INTRODETION 

Between May 15th and June l s t ,  1967, Eagle Geophysics Limited 

c a r r i e d  out  an Induced P o l a r i z a t i o n  ( I .P . )  survey on a proper ty  he ld  

by Alice Lake Mines Limited and loca t ed  i n  t h e  Whitehorse a rea ,  Yukon 

T e r r i t o r y .  

The survey was conducted along east-west handcut l i n e s ,  which were 

turned  o f f  every 1,500 f e e t  from a  north-south base l ine ,  and chained 

and p icke ted  a t  100 f o o t  i n t e r v a l s .  

Measurements of apparent chargeabi  l i t y  ( t h e  I .P. response parameter) 

were made using t h e  " t h r e e  e l ec t rode  a r ray"  method of  surveying wi th  a  

b a s i c  e l e c t r o d e  sepa ra t ion  of 400 f e e t  and a  bas i c  s t a t i o n  i n t e r v a l  of 

100 f e e t .  Simultaneous measurements of apparent r e s i s t i v i t y  were a l s o  made. 

I n  a d d i t i o n  t o  t h e  above two "expander a r rays"  were done a t  s u i t a b l e  

l o c a t i o n s  t o  a s s i s t  i n  est imating t h e  depth of overburden, while  t h r e e  

ground magnetic p r o f i l e s  were run over i n t e r p r e t e d  s i g n i f i c a n t  areas .  

The d a t a  i s  presented i n  p r o f i l e  form on a  p l a n  map of t h e  proper ty ,  

Map No. E-111-1. The c h a r g e a b i l i t y  readings  a r e  a t  a  s c a l e  of 1" t o  10 

mi l l i seconds  whi le  t h e  r e s i s t i v i t y  s c a l e  i s  1" t o  200 ohm-metres. 



PROPERTY AND LOCATION 

The proper ty  i s  s i t u a t e d  i n  t h e  Whitehorse Mining Divis ion  of t h e  

Yukon . i e r r i t o ry ,  and c o n s i s t s  of t h e  following mineral claims: 

Laura 1 t o  26 i n c l u s i v e  

27 t o  34 i n c l u s i v e  

Moon 3 t o  22 i n c l u s i v e  

The proper ty  l i e s  about 14 mi l e s  south south-west of t h e  town of 

bVhitehorse and can be reached i n  e i t h e r  cf two ways: 

( a )  by a two wheel d r i v e  v e h i c l e  t o  mi le  5 on t h e  Carcross  Highway 

(b) by a  s i x  mile  d r i v e  along t h e  o ld  Carcross  road with a  four -  

wheel d r i v e  veh ic l e ,  t h e  t u rno f f  t o  which i s  about 12  mi les  south of 

Whitehorse on t h e  Alaska Highway. 



PURPOSE 

The purpose  o f  t h e  survey was t o  t r y  and d e t e c t  by t h e  Induced 

P o l a r i z a t i o n  t e c h n i q u e  t h e  p r e s e n c e  o f  any m i n e r i a l i z a t i o n  t h a t  might 

occur  due  t o  t h e  f a v o u r a b l e  g e o l o g i c a l  environment of t h e  p r o p e r t y .  



GEOLOGICAL ENV I RONIVIENT 

For a genera l  d e s c r i p t i o n  of t h e  geology of t h i s  a r ea  t h e  reader  i s  

r e f e r r e d  to: ( a )  Memoir 312 of t h e  Geological  Survey of Canada, "Whitehorse 

Map-Area Yukon T e r r i t o r y "  105D by J. 0. Wheeler, and ( b )  Paper 63-41 of 

t h e  Geological Survey of Canada, "Copper and I ron  Resources, Whitehorse 

Copper Bel t ,  Yukon T e r r i t o r y "  by E. D. Kindle. 

The proper ty  l i e s  i n  t h e  southern p o r t i o n  of t h e  Whitehorse Copper 

Bel t  and i s  e n t i r e l y  d r i f t  covered. The th i ckness  of overburden i s  thought  

t o  vary from a few f e e t  i n  t h e  north t o  over  two hundred f e e t  i n  t h e  south. 

The claim groups a r e  supposedly under la in  by T r i a s s i c  Volcanic and 

Marine Sedimentary rocks  of t h e  Lewes River Group and by J u r a s s i c  marine 

and non-marine coa r se  grained sedimentary rocks of t h e  Laberge group. 

Cretaceous Coast I n t r u s i o n s  outcroppings,  i. e. hornblende g r a n i t e ,  quar tz  

d i o r i t e ,  e t c .  occur  t o  t h e  north and west of t h e  property.  



SURVEY SPEC1 FI CATIONS 

The Induced P o l a r i z a t i o n  ( I .P .  ) Survey was c a r r i e d  o u t  us ing  a  pu l se -  

t y p e  system manufactured by Huntec Limited o f  Toronto ,  Onta r io .  Measurements 

wi th  t h i s  system are made i n  t h e  t i m e  domain. 

The system c o n s i s t s  b a s i c a l l y  of t h r e e  u n i t s ,  a  r e c e i v e r ,  a  t r a n s -  

m i t t e r  and a  motor-generator .  The t r a n s m i t t e r ,  which p r o v i d e s  a  maximum 

of 7.5 kw. d.c. t o  t h e  ground, o b t a i n s  i t s  power from t h e  7.5 kw. 400 c y c l e  

t h r e e  phase  g e n e r a t o r  d r i v e n  by a  g a s o l i n e  engine.  The c y c l i n g  r a t e  of t h e  

t r a n s m i t t e r  i s  1.5 seconds " c u r r e n t  on" and 0.5 seconds " c u r r e n t  o f f " ,  t h e  

p u l s e s  r e v e r s i n g  c o n t i n u o u s l y  i n  p o l a r i t y .  The d a t a  recorded  i n  t h e  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  C1 and C2, t h e  p r imary  v o l t a g e  (V ) appear ing  between 
P  

t h e  p o t e n t i a l  e l e c t r o d e s ,  P1 and P d u r i n g  t h e  " c u r r e n t  on" p a r t  of t h e  2 ' 
c y c l e  and a  secondary o r  o v e r v o l t a g e  ( v ~ )  appear ing  between P  a d  P2 1 

d u r i n g  t h e  " c u r r e n 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 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  p r imary  v o l t a g e  

and 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 a p p a r e n t  r e s i s t i v i t y  ( ra ) i n  ohm-metres 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  pr imary v o l t a g e  and t h e  measured c u r r e n t ,  t h e  pro-  

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 

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  o b t a i n e d  a r e  c a l l e d  a p p a r e n t  a s  t h e y  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 would have i f  it were 

homogeneous. As 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  

apparen t  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  a r e  f u n c t i o n s  o f  t h e  a c t u a l  charge-  

a b i l i t y  and r e s i s t i v i t y  of t h e  rocks .  



The survey was ca r r i ed  ou t  using the  " t h r e e  e l e c t r o d e  array" method 

of surveying. I n  t h i s  method t h e  cu r r en t  e l ec t rode  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 P2 a re  moved i n  unison along t h e  survey l i n e s .  The spac ing  

between these  t h r e e  e l e c t r o d e s  i s  kep t  cons tan t  f o r  each t r a v e r s e  a t  a  

d i s t ance  roughly equal  t o  t h e  depth t o  be explored by t h a t  t r a v e r s e .  The 

second cu r ren t  e l e c t r o d e  C2 i s  kept f i x e d  a t  " i n f i n i t y " .  

Thus, on a " t h r e e  e l e c t r o d e  a r ray"  t r a v e r s e  with an e l ec t rode  spacing 

of 400 f e e t ,  a  body ly ing  a t  a  depth of 200 f e e t  w i l l  produce a  s t rong 

response, whereas t h e  same body l y i n g  a t  a  depth of 400 f e e t  w i l l  only j u s t  

be de tec ted .  By running subsequent t r a v e r s e s  a t  d i f f e r e n t  e l ec t rode  spac ings  

more p r e c i s e  e s t i m a t e s  can be made of depth,  width, t h i ckness  and percentages  

su lphides  of causa t ive  bodies l oca t ed  by t h e  I.P. method. 

The " t h r e e  e l ec t rode  a r ray"  method with a  400 f o o t  e l ec t rode  sepa ra t ion  

was used over  t h e  claim groups i n  o rde r  t o  d e t e c t  and o u t l i n e  p o s s i b l e  zones 

of minera l iza t ion .  I n i t i a l l y  two " t h r e e  a r r a y  expanders" were done t o  

a s s i s t  i n  determining overburden th i ckness  and a s c e r t a i n i n g  t h e  bes t  p o s s i b l e  

e l e c t r o d e  sepa ra t ion  t o  be used on t h e  survey. The expander technique 

c o n s i s t s  of making measurements of r e s i s t i v i t y  and cha rgeab i l i  t y  a t  t h e  

same s t a t i o n  using varying e l e c t r o d e  sepa ra t ion  ( i n  t h i s  case  25, 50, 75, 

100, 125, 150, 200, 250, 300, 350, 400, 500, 600, 700, 800, 900, 1000 f e e t  

r e s p e c t i v e l y ) ,  t hen  determining t h e  depth t o  t h e  i n t e r f a c e  assuming two 

layered e a r t h  i n  t h e  p o r t i o n  surveyed. 

The magnetic p r o f i l e s  were run  using a  Sharpe MF-1 f luxgate  magnetometer. 

This  instrument  measures v a r i a t i o n s  i n  t h e  v e r t i c a l  component of t h e  e a r t h ' s  



+ 
magnetic f i e l d  t o  an accuracy of  - 10 gammas. Cor rec t ions  f o r  d i u r n a l  

v a r i a t i o n s  of t h e  e a r t h ' s  f i e l d  were made by ty ing - in  t o  prev ious ly  

e s t ab l i shed  base s t a t i o n s  a t  i n t e r v a l s  not exceeding two hours.  



INTERPRETATION PROCEDURES 

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  p rocedures  have been most comple te ly  

developed i n  s i t u a t i o n s  of m i n e r a l i z e d  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  smal l  compared wi th  t h e  l a t e r a l  e x t e n t  of t h e  

m i n e r a l i z e d  bodies .  G e o l o g i c a l l y  t h e  porphyry coppers  o f  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  p rocedures  can  

be used t o  good advantage.  

For  more c o n f i n e d  bod ies ,  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  

o f t e n  l a r g e  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  b o d i e s  themse lves ,  

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  o f  d e p t h ,  width ,  

d i p  and t r u e  c h a r g e a b i l i t y  of s t e e p l y  d i p p i n g  b o d i e s  t o g e t h e r  wi th  t h e  

p h y s i c a l  c h a r a c t e r i s t i c s  of overburden  and coun t ry  r o c k s  h a s  o n l y  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  o f  t h i s  work a r e  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 r e  u s e  e m p i r i c a l  s o l u t i o n s  p l u s  e x p e r i e n c e  

ga ined  from s u r v e y s  o v e r  known o r e  b o d i e s  i n  s i m i l a r  g e o l o g i c a l  c o n d i t i o n s  

t o  a s s i s t  i n  h i s  i n t e r p r e t a t i o n .  

The i n t e r p r e t a t i o n  submit ted on t h e  accompanying map o u t l i n e s  c e r t a i n  

p o s s i b l e  zones  which could  be caused by d i s s e m i n a t e d  s u l p h i d e  m i n e r a l i z a t i o n .  

However a s  I .  P. measurements a r e  volume sampling measurements, t h e  p o s s i b l e  

c a u s a t i v e  bod ies  a r e  p robab ly  narrower and l e s s  w e l l  l o c a t e d  t h a n  t h e  zones  

o u t l i n e d  on t h e  map. 



DISCUSSION OF RESULTS 

The 1,P. survey a s  performed with a  400 f o o t  e l ec t rode  separa t ion  

using t h e  " th ree  e l e c t r o d e  array" on l i n e s  1,500 f e e t  a p a r t  i nd ica t ed  a  

v a r i a b l e  c h a r g e a b i l i t y  background, above which seve ra l  poss ib l e  anomelous 

cond i t i ons  e x i s t ,  a s  shown on t h e  accompanying map. 

The c h a r g e a b i l i t y  background drops from 18 mi l l i seconds  i n  t h e  nor thern  

p a r t  of t h e  proper ty  t o  3 mil l i seconds  i n  t h e  south. Th i s  appears  t o  be 

a  d i r e c t  r e s u l t  of overburden cover which inc reases  from nea r ly  nothing 

i n  t h e  nor th  t o  some 200 f e e t  i n  t h e  southernmost po r t ion  of t h e  property.  

"Three a r r a y  expanders" were performed on Line 0 a t  5W0E and on Line 

15 S  a t  80t00 E r e s p e c t i v e l y  t o  determine t h e  depth of overburden. The 

r e s i s t i v i t y  measurements showed t h e  ex i s t ence  of two r e s i s t i v i t y  l a y e r s ,  

t h e  depth t o  t h e  second l aye r ,  a  l a y e r  of lower r e s i ~ t i v i t y ~ b e i n g  46 and 96 f e e t  

r e s p e c t i v e l y  a t  t h e  above loca t ions .  The c h a r g e a b i l i t y  r e s u l t s  i n  both 

cases  i nd ica t ed  an i n c r e a s e  i n  c h a r g e a b i l i t y  with depth. 

A t e s t  l i n e  was run over  t h e  known grani te - l imes tone  contac t  about 

ha l f  -a-mile nor th  of t h e  nor thern  boundary of t h e  proper ty ,  where New Imperial  

Mines Limited a r e  repor ted  t o  have a  900,000 t o n  o r e  body. Two c h a r g e a b i l i t y  

h ighs  were loca t ed  on t h e  l i n e ,  both back of t h e  i n t r u s i v e  contac t .  One 

was obtained over l imestone outcroppings,  while t h e  o t h e r  was obta ined  

over  c a l c - s i l i c a t e  outcroppings which appeared t o  conta in  f i n e l y  disseminated 

p y r i t e  . 
These anomalies were s i m i l a r  t o  t hose  obta ined  on t h e  western 

e x t r e m i t i e s  of Lines 15s and 30s. However, a  subsequent check on t h e  e x i s t i n g  

claim p o s t s  showed t h a t  t h e s e  anomalies l a y  j u s t  o f f  t h e  western edge of 

t h e  p rope r ty  on ground held by Wolf Creek Mines Limited. 



V e r t i c a l  component magnet ic  p r o f i l e s  r u n  over  and nea r  t h e  anomalous 

c o n d i t i o n s  on L i n e s  0, 155, 30s and t h e  t e s t  l i n e  showed v e r y  l i t t l e  r e l i e f  

e x c e p t  f o r  a  smal l  magnet ic  h igh  d i r e c t l y  o v e r  t h e  g r a n i t e - l i m e s t o n e  c o n t a c t  

on t h e  t e s t  l i n e .  T h i s  would s u g g e s t  t h e  absence o f  s u f f i c i e n t  m a g n e t i t e  

t o  produce anomal ies  i n  t h i s  a r e a ,  t h u s  n e g a t i n g  t h e  u s e  o f  a  magnet ic  

survey i n  t h e  d i r e c t  s e a r c h  f o r  m i n e r a l i z a t i o n .  

Although i n  t h e  w r i t e r ' s  o p i n i o n  no s i g n i f i c a n t  anomal ies  have been 

d e t e c t e d  on t h e  p r o p e r t y  so f a r ,  t h i s  i n  no way d e t r a c t s  from t h e  p o t e n t i a l  

of t h e  p r o p e r t y  because  l a r g e  tonnage  o v e r b o d i e s  could  l i e  between l i n e s  

1 ,500 f e e t  a p a r t  and no t  have been d e t e c t e d  by t h e  Survey. 



SUlvlijl ARY AND RECOIMIMEND AT IONS 

From May 1 5 t h  t o  J u n e  l s t ,  1967,  Eagle  Geophysics  Limited c a r r i e d  o u t  

a n  Induced P o l a r i z a t i o n  survey o v e r  a  p r o p e r t y  h e l d  by A l i c e  Lake ivlines 

Limited.  

The I .P.  su rvey  i n d i c a t e d  v a r y i n g  c h a r g e a b i l i t y  background above which 

s e v e r a l  p o s s i b l e  anomalous zones  c o u l d  e x i s t .  

A t e s t  l i n e  r u n  o v e r  a  known g r a n i t e - l i m e s t o n e  c o n t a c t  i n  t h e  c l o s e  

v i c i n i t y  o f  t h e  p r o p e r t y  gave two anomal ies  s i m i l a r  t o  t h o s e  o b t a i n e d  

on t h e  w e s t e r n  ends  o f  L i n e s  15s and 30s. These  l a t t e r  anomal ies  were t h e n  

found t o  l i e  j u s t  o f f  t h e  p r o p e r t y .  

Magnetic p r o f i l e s  r u n  o v e r  L i n e s  0 ,  15S, 3 0 s  and t h e  t e s t  l i n e  showed 

t h a t  no magnet ic  r e l i e f  was a s s o c i a t e d  wi th  t h e  c h a r g e a b i l i t y  h i g h s  and 

known m i n e r a l i z a t i o n ,  t h u s  n e g a t i n g  u s e  o f  magnetometer a s  a  t o o l  i n  t h e  

d i r e c t  s e a r c h  f o r  m i n e r a l i z a t i o n .  

Although i n  t h e  w r i t e r ' s  o p i n i o n  no s i g n i f i c a n t  anomal ies  have been 

d e t e c t e d  on t h e  p r o p e r t y  t o  d a t e ,  t h i s  should  i n  no way d e t r a c t  from i t s  

p o t e n t i a l  because  of t h e  p o s s i b i l i t y  t h a t  l a r g e  tonnage  b o d i e s  could  l i e  

between l i n e s  1 ,500  f e e t  a p a r t  and n o t  have been d e t e c t e d  by t h e  survey.  

I t  i s  t h e r e f o r e  recommended t h a t  because  of (1 )  t h e  t h i c k n e s s  of 

overburden cover  and ( 2 )  t h e  need t o  d e t e c t  low g r a d e  m i n e r a l i z a t i o n ,  -%a+ 

t h e  p r o p e r t y  be e v e n t u a l l y  surveyed on l i n e s  500 f e e t  a p a r t  u s i n g  t h e  

Induced P o l a r i z a t i o n  t e c h n i q u e ,  a  deep  p e n e t r a t i o n  t e c h n i q u e  c a p a b l e  o f  

d e t e c t i n g  low g r a d e  m i n e r a l i z a t i o n .  

R e s p e c t f u l l y  submi t t ed ,  

Rexdale,  O n t a r i o .  

September,  1967. 

EAGLE GEOPHYSICS LIMITED 
c. L-ZhK.0.. 

P e t e r  E. Vialcott ,  P.Eng. 

Geophysic i  s t  
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COST O F  SURVEY 

From May 1 5 t h  t o  June  l s t ,  Eag le  Geophysics  Limited p rov ided  a  

g e o p h y s i c i s t ,  a  g e o p h y s i c a l  o p e r a t o r ,  a 7.5 kw I .P .  u n i t  and a  f o u r -  

wheel d r i v e  t r u c k  a t  $250.00 per  day. 

Draught ing and i n t e r p r e t a t i o n  c h a r g e s  were e x t r a ,  t h e r e f o r e  t h e  

t o t a l  c o s t  o f  a l l  s e r v i c e s  p rov ided  by Eagle  Geophysics  Limited was 

$5,695.00. 



( i i )  

PERSONNEL EEWLOYED ON SURVEY 

Name - Occupa t ion  

P e t e r  E. Walcot t  G e o p h y s i c i s t  

J. Lloyd 

G. MacMillan 

B.R.Patnode 

J. Baker 

P. Moore 

V. Pashniak 

D. G r a n t  

Mrs. D. Longman 

Geophysical  
O p e r a t o r  

Geophys ica l  
h e l p e r  

11 

1 1  

Draught i  ng 

Typi s t  

Address 

E a g l e  Geophysics  Ltd 
P.O.Box 125 
Rexdale,  O n t a r i o .  

%et s i  no Copper-Go l d  
Mines, Limited.  
326, 736 G r a n v i l l e  S t ,  
Vancouver 2, B.C. 

1  I  

Eagle  Geophysics  Ltd 
P.O.Box 125, 
Rexdale,  O n t a r i o .  

Da tes  

1 5 t h  May t o  J u n e  l s t ,  
1967, i n c l u s i v e  
1 6 t h  J u n e ,  5, 1 7 ,  18 
September,  1967 

1 5 t h  May t o  June  l s t ,  
1967, i n c l u s i v e .  

1 5 t h  May t o  J u n e  l s t ,  
1967, i n c l u s i v e .  

1 6 t h  t o  1 9 t h  May, 1967. 

1 7 t h  May t o  June  l s t ,  
1967. 

20 th  t o  31st May, 1967. 

1st J u n e ,  1967. 

26,  27, 28 and 3 0 t h  
September,  1967. 

2 6 t h  September,  1967. 



CERTIFICATION 

I ,  P e t e r  E. Walcot t  of t h e  c i t y  of b'leston, O n t a r i o ,  hereby 

c e r t i f y  t h a t :  

1. I was born i n  Barbados, W.I. - March 22nd, 1939. 

2. I am a  g r a d u a t e  from t h e  U n i v e r s i t y  o f  Toronto  i n  1962 w i t h  

a  B.A.Sc. i n  Engineer ing P h y s i c s ,  Geophysics Opt ion.  

I have been p r a c t i s i n g  my p r o f e s s i o n  f o r  t h e  l a s t  f i v e  y e a r s .  

I am a  member of t h e  A s s o c i a t i o n  of P r o f e s s i o n a l  Engineers  o f  

O n t a r i o ,  t h e  S o c i e t y  of E x p l o r a t i o n  G s o p h y s i c i s t s  and t h e  

European A s s o c i a t i o n  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 .  

I have no s h a r e s  o f  A l i c e  Lake Mines Limited,  nor do I expec t  

t o  r e c e i v e  any. 

P e t e r  E. Walcot t ,  P.Eng. 

September 1 9 t h ,  1967. 
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