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INTRODUCTION 

G e n e r a l  

T h i s  r e p o r t  c o u t a i n s  t h e  r e s u l t s  o f  a  co~nb incd  geo- 

p h y s i c a l  s u r v c y  c a r r i e d  o u t  by Huntec L i m i t e d  f o r  A r c h e r ,  

C a t h r o  and A s s o c i a t e s  L i m i t e d  on t h e  R u s t - H i l l  Claim Group 

i n  t h e  Whi tehorse  Mining D i s t r i c t ,  Yukon T e r r i t o r y .  

The p u r p o s e  o f  t h e  s u r v e y  was t o  p r o v i d e  a  ground 

f o l l o w - u p  i n v e s t i g a t i o n  o f  two c o - i n c i d e n t  a i r b o r n e  e l e c t r o -  

magne t i c  and magne t i c  a n o m a l i e s  which were d i s c o v e r e d  i n  a n  

a i r b o r n e  s u r v e y  c a r r i e d  o u t  by Lockwood Survey  C o r p o r a t i o n  

L i m i t e d  i n  196G. 

Tlle p r e s e n t  surx-cy c o n s i s t e d  o f  a n  Induced  P o l a r i z a -  

t i o n ,  an e l e c t r o m a g n e t i c  and a  magne t i c  s u r v e y .  The 

Induced  P o l a r i z a t i o n  s u r v e y  p a r t y  was l e a d  by M r .  M.  

S a m i l s k i  and t h e  work was done from September  22  t o  Sep- 

tember  29 ,  1967  i n c l u s i v e .  The e l e c t r o m a g n e t i c  s u r v e y s  

were c a r r i e d  o u t  by a  p a r t y  l e a d  by M r .  L. G i o v a n e t t i  i n  

two p e r i o d s ,  September  27 t o  Oc tober  7 ,  and Oc tober  1 4  t o  

Oc tober  18, 1967 i n c l u s i v e .  I n t e r p r e t a t i o n  and d r a f t i n g  

were done i n  t h e  Vancouver o f f i c e  o f  Huntec L i m i t e d  i n  

November and December 1967 .  

The P r o p e r t y  

A comprel icnsivc d c s c r i p t i o l l  o r  t h e  p r o p c r t y  ILocatiorl, 

a c c e s s  and g e o l o g y  i s  g i v e n  i t 1  a r e p o r t  p r e p a r e d  by A r c h e r ,  

C a t h r o  arid A s s o c i a t e s  d a t e d  J u l y  21 ,  1967.  The p r o p e r t y  i s  

l o c a t e d  a s  shown i n  F i g . 1  and l i e s  a t  t h e  c o n t a c t  between 

t h e  a n v i l  b a t h o l i t h  and a  q u a r t z  s e r i c i t e - s c h i s t  known a s  

U n i t  No.7 on t h e  G.S.C. map 13-1961. S p e c i f i c a l l y ,  t h e  

s u r v e y  g r i d s  l i e  j u s t  s o u t h  o f  t h e  c o n t a c t  and a r e  under -  

l a i n  i n  p l a c e s  by a p h y l l i t e  and by an  o l i v i n e  gabbro .  

One o f  t h e  a i r b o r n e  a n o m a l i e s  ( g r i d  A )  was l o c a t e d  d i r e c t l y  



on an  o u t c r o p  i n  t h e  form o f  a  s m a l l  h i l l  O K  t h e  o l i v i n e  

gabbro  and which w a s  o b s e r v e d  t o  c o n t a i n  c o n s i d e r a b l e  

m a g n e t i t e .  The o t h e r  anomaly R )  was l o c a t e d  i n  a n  

a r e a  o f  no o u t c r o p s .  



SURVEY SPECIFICATIONS 

1. I .P. Survey 

The Equipment 

The Induced P o l a r i z a t i o n  equipment used was a  

2.5 kw pu l se - type  i n s t r u m e n t  manufactured i n  Toron to  

by Buntec L imi ted .  The fo l l owing  s p e c i f i c a t i o n s  

a p p l y :  

Type o f  c u r r e n t  D i r e c t  Cu r r en t  broken 
a t  p e r i o d i c  i n t e r v a l s  

Frequency 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  . I 1  A l t e r n a t e  p u l s e s  
have r e v e r s e  p o l a r i t y .  

I n t e g r a t i n g  t ime 400 m i l l i s e c o n d s  

Maximum power 2.5 kw 
a v a i l a b l e  

Plaxitnum c u r r e n t  3 .0  amps 
a v a i l a b l e  

Pleasurements t a k e n  i n  t h e  f i e l d  were:  

1. The c u r r e n t  f lowing  th rough  t h e  c u r r e n t  
e l e c t r o d e s  C and C 

1 2 '  

2. Pr imary v o l t a g e  V between measuring 
e l e c t r o d e s  d u r i n g P f t  c u r r e n t  on" t ime .  

3. Secondary v o l t a g e  Vs between measuring 

e l e c t r o d e s  du r ing  " c u r r e n t  o f f "  t ime .  

The appa ren t  c h a r g e a b i l i t y  ( M  a  ) 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  p r imary  v o l t a g e  and m u l t i p l y i n g  by 1100 wllich i s  

t h e  sampl ing t ime  i n  m i l l i s e c o n d s  o f  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 s  c a l c u l a t e d  by 

d i v i d i n g  V by t h e  c u r r e n t  and m u l t i p l y i n g  by t h e  
P 

geometrical f a c t o r  a p p r o p r i a t e  t o  t h e  e l e c t r o d e  

a r r a y  be ing  used .  
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E l e c t r o d e  C o n f i g u r a t i o n  

The e n t i r e  s u r v e y  was c a r r i e d  o u t  u s i n g  t h e  

p o l e d i p o l e  e l e c t r o d e  c o n f i g u r a t i o n  o r  a r r a y .  I n  

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  C and t h e  two 
1 

p o t e n t i a l  e l e c t r o d e s  P and P a r e  moved i n  u n i s o n  
1 2 

a l o n g  t h e  l i n e  t o  be su rveyed .  The q u a n t i t y  " a f t  

o r  " e l e c t r o d e  s e p a r a t i o n t 1  i s  t h e  d i s t a n c e  between 

C1 and P I .  The d i s t a n c e  between P and P2 i s  k e p t  
1 

a t  so~rlc cotlvc.ilrient d i s t n ~ l c e  e q u a l  t o  "a"  o r  a 

s i m p l e  f r a c t i o n  of " a t t .  For  t h c  r e c o n n a i s s a n c e  

phase  o f  t h i s  s u r v e y  t h e  v a l u e  o f  was k e p t  a t  

200 f e e t .  

S i n c e  t h e  v a l u e  o f  "a" i s  a  rough a p p r o x i m a t i o n  

t o  t h e  d e p t h  p e n e t r a t i o n ,  d e t a i l i n g  o f  a n o m a l i e s  

d i s c o v e r e d  i n  t h e  r e c o n n a i s s a n c e  p h a s e  was done by 

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

s e p a r a t i o n s .  T h i s  a d d i t i o n a l  d a t a  p r o v i d e s  i n f o r -  

m a t i o n  from which d e p t h ,  d i p  a n d  l o c a t i o n  may more 

e a s i l y  be c a l c u l a t e d  t h a n  f rom a  s i n g l e  p r o f i l e .  



2.  E l e c t r o ~ n n g r l e t i c  Survey  

Instrument 

The Crone JEM v e r t i c a l  l o o p  EM i n s t r u m e n t  was 

used  f o r  t h e  e n t i r e  s u r v e y  u s i n g  t h e  I1shootback" 

method. T h i s  i n s t r u m e n t  u s e s  a  t r a n s m i t t i n g  and 

r e c e i v i n g  c o i l  s e p a r a t e d  by 200 f e e t  which move 

a l o n g  t h e  s u r v e y  l i n e  t o g e t h e r .  The c o i l s  a r e  

p a r a l l e l  b u t  a r e  t i l t e d  from a c o a x i a l  a l i g n m e n t  

by 15 d e g r e e s .  The m a n u f a c t u r e r  c l a i m s  t h i s  t ilt  

a n g l e  a c h i e v e s  optimum c o u p l i n g  w i t h  most k i n d s  o f  

mass ive  s u l p h i d e  d e p o s i t s .  The i n s t r u r n e n t  o p e r a t e s  

a t  1800 c . p . s .  i n  t h e  r e c o n n a i s s a n c e  p h a s e  and 

a n o m a l i e s  may be d e t a i l e d  a t  t h e  second f r e q u e n c y  

o f  480 c . p . s .  The r e c e i v e r  measured t h e  d i p  angle  

o f  t h e  r e s u l t a n t  t o t a l  EM f i e l d .  

The " shoo tback"  method i s  a n  a r rangement  where- 

by t h e  two c o i l s  a c t  a s  t r a n s m i t t e r  and r e c e i v e r  

a l t e r n a t e l y .  The d i p  a n g l e s  measured by b o t h  c o i l s  

a r e  added a l g e b r a i c a l l y  which h a s  t h e  e.C.Cect, i n  

t h e o r y ,  o f  removing c o i  1 riiisaligntnerit e r r o r s  caused  

by ulieven topography .  

The d a t a  a r e  p l o t t e d  i n  p r o f i l e  form on P l a t e  2 .  

The c h a r a c t e r i s t i c  anomaly o v e r  a  v e r t i c a l  dyke 

shaped c o n d u c t o r  i s  s t r o n g  p o s i t i v e  r e a d i n g s  o v e r  

t h e  c c n t r e  f l a n k e d  by n e g a t i v e  r e a d i n g s  on b o t h  

s i d e s .  A d i p p i n g  c o n d u c t o r  w i l l  i n c r e a s e  t h e  nega-  

t i v e  anomaly on t h e  down-dip s i d e .  A b r o a d  f l a t  

c o n d u c t o r  w i l l  p roduce  a  b road  n e g a t i v e  anomaly. 

3 .  blngne Lome t e r  Survey  

The J a l a n d e r  magnetometer ,  nlodel 46-65, manu- 

f a c t u r e d  i n  F i n l a n d  was used  on t h i s  s u r v e y .  T h i s  

i n s t r u m e n t  measures  t h e  v e r t i c a l  m a g n e t i c  i n t e n s i t y  

at a n  a c c u r a c y  o f  + 10 gammas. - 



Readings  were t a k e n  a t  50 f t .  i n t e r v a l s  o v e r  t h e  

e n t i r e  a r e a  w i t h  some f i l l  i n  s t a t i o n s  a t  25 f t .  

i n t e r v a l s .  

The r e s u l t s  a r e  p r e s e n t e d  i n  con tou r  for111 

011 P l a t e  1. 



RESULTS AND INTERPRETATIONS 

Blngne t i c  Survey 

Blocks 1 and 2 have a  r e l a t i v e l y  smooth magnet ic  

f i e l d  wi th  v i r t u a l l y  no anomalous a r e a  p r e s e n t .  Block 3 

i s  c e n t e r e d  about  t h e  v e r y  s t r o n g  a i r b o r n e  magnet ic  

anonialy which h a s  been d e f i n i t e l y  conf i rmed by t h e  ground 

survey .  O n  t h e  ground,  t h e  a i r b o r n e  nrloni~lly i s  r e s o l v e d  

i n t o  t h r e e  s t r o n g  magnet ic  anomal ies  o f  more t h a n  6000 

gammas above background p l u s  t h r e e  o r  f o u r  s m a l l e r  anoma- 

l i e s .  Cons ide rab l e  magne t i t e  was observed  on t h e  h i l l  

which u n d e r l i e s  t h e  l a r g e s t  anomaly on l i n e s  2 8 ~  and 32N 

and t h e r e  can be no doubt  from t h i s  e v i d e n c e ,  and from t h e  

s t r e n g t h  o f  t h e  anomal ies ,  t h a t  d e p o s i t s  o f  magne t i t e  a r e  

t h e  cause  o f  t h e  anomal ies .  I n  t h i s  su rvey  t h e y  have been 

contoured so  a s  t o  i n d i c a t e  a  s t r i k e  d i r e c t i o n  approx i -  

mate ly  p e r p e n d i c u l a r  t o  t h e  su rvey  l i n e .  However, i t  

should be no t ed  t h a t  a  s t r i k e  d i r e c t i o n  of  l i n e a t i o n  i n  

t h e  o l i v i n e  gabbro was observed a t  an  approximate  s t r i k e  

o f  n o r t h  30°  wes t .  T h i s  l i n e s  up r o u g h l y  p a r a l l e l  t o  a  

l i n e  drawn th rough  t h e  soutl l  wes t e rn  anomal ies  on l i n e s  1 6 ,  

20 ,  2 4 ,  and 28 n o r t h  and i n  f a c t  t h i s  may be t h e  c o r r e c t  

t r e n d  of t h e s e  anomal ies .  It would be n e c e s s a r y  t o  su rvey  

i n t e r m e d i a t e  l i n e s  a t  200 f t .  i n t e r v a l s  t o  prove o r  d i s -  

prove t h i s  t h e o r y .  

Electromacrnetic  Survev 

The E.M. p r o f i l e s  d i s p l a y  a  r a t h e r  e r r a t i c  r e sponse  

wi th  many weak h i g h s  and lows on each p r o f i l e .  It i s  un- 

l i k e l y  t h a t  t h e s e  r e p r e s e n t  conduc t ive  zones  i n  t he  sub- 

s u r f a c e  bu t  r a t h e r  measuring e r r o r s  i n h e r e n t  i n  t h e  E.M. 

system. The o n l y  r e a d i n g s  which appear  s i g n i f i c a n t l y  h igh  

above t h e  background r r n o i s e l '  appea r  t o  be two anomal ies  on 

ad j acen t  p r o f i l e s ,  l i n e  32N and 2 8 ~ .  



' r l l i s  i s  colisi.ciered a  r e l a t i v e l y  weak conduc t ive  

t r e n d  and appea r s  t o  be confirmed by i t s  co inc idence  w i t h  

t h e  a i r b o r n e  e l e c t r o m a g n e t i c  anon1al.y a t  t h a t  l o c a t i o n .  

However, a s  w i l l  be d i s c u s s e d  below, iL i s  n o t  suppo r t ed  

i n  any way by t h e  r e s i s t i v i t y  r e a d i n g s  t a k e n  i n  conjunc- 

t i o n  w i t h  t h e  I . P .  su rvey .  R e s i s t i v i t y  r e a d i n g s  can be 

cons ide red  more a c c u r a t e  and more r e p r e s e n t a t i v e  of  t h e  

conduc t ive  p r o p e r t i e s  01 t h e  ground and t h e r e f o r e  t h i s  

anomalous i n d i c a t i o n  i s  n o t  be l i eved  t o  r e p r e s e n t  a v a l i d  

s u b s u r f a c e  conduc tor .  It c o i n c i d e s  w i t h  t h e  e a s t e r n  edge 

of  t h e  s t r o n g e s t  magnet ic  anomaly and may a c t u a l l y  be 

caused by t h e  s t r o n g  magnet ic  s u s c e p t i b l e  a t  t h i s  l o c a -  

o n .  It i s  r e p o r t e d  t h a t  t h e  t opog raph i c  r e l i e f  i s  

extreme a t  t l l i s  p o i n t  and t h i s  may a l s o  be a  cause  o f  

t h e  anomaly i n s p i t e  o f  t h e  f a c t  t h a t  t h e  E . M .  sys tem i s  

t h e o r e t i c a l l y  de s igned  t o  overcome measuremerlt e r r o r s  

caused by extreme topography.  

Induced P o l a r i z a t i o n  Survey 

While i t  i s  n o t  a  normal p r a c t i c e  t o  con tou r  I . P .  

and r e s i s t i v i t y  r e s u l t s  a c r o s s  800 f t .  l i n e  i n t e r v a l s ,  

i t  was done i n  t h i s  c a s e  s o  a s  t o  more r e a d i l y  compare 

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

response  i n  t h e  a r e a  was o b t a i n e d  on l i n e  3 2 N  d i r e c t l y  

c o i n c i d i n g  w i t h  an a r e a  of  s t r o n g  n e g a t i v e  magnet ic  r e s -  

ponse. The r e a d i n g s  were l e s s  t h a n  t w i c e  ave rage  back- 

ground and t h e  i n s t r u m e n t  o p e r a t o r  d i d  n o t  c o n s i d e r  i t  

n e c e s s a r y  t o  make any d e t a i l e d  measurements o r  a d d i t i o n a l  

measurements on a d j a c e n t  l i n e s .  Tlie c h a r g e a b i l i t y  r e s -  

ponse i s  most l i k e l y  caused by magne t i t e  which i s  a l s o  

caus ing  t h e  h i g h  magnet ic  r e l i e f  and which can  be s een  on 

nearby o u t c r o p s .  It i s  b e l i e v e d  u n l i k c l y  t h a t  any o t h e r  

su lph ide  m i n e r a l s  a r e  p r e s e n t  i n  any q u a n t i t y  because  t h e  

anomaly i s  s m a l l  and could  e a s i l y  be caused by t h e  amount 

of magnetite p r e s e n t .  



This interpretation could be more easily confirmed 

by a field examination since the bedrock outcrops at this 

location. The resistivity readings as mentioned before, 

do not indicate anomalous conductivity. There is a very 

slight resistivity low in that area but it is not as low 

as readings on the adjacent line or any others spread 

throughout the area. 

It is concluded 

should be done in this 

that no further development work 

area based on these geophysical 

surveys unless examination of the bedrock surface should 

disclose economically important sulphide minerals assoc- 

iated with the magnetite. 

A small chargeability high, roughly twice back- 

ground, was discovered on line 4 0 ~  at 64W. It does not 

have a corresponding magnetic response or resistivity 

anomaly and may be caused by scattered conductor particles, 

either sulphides or graphite which do not contain magnetite. 

However, it is more likely due to the natural fluctuation 

of the chargeability background in the phyllithic quartzite 

which is shown to underlie this part of the property. 

Experience in other parts of this formation in the Ross 

River area show that the chargeability background may 

fluctuate through five or more milliseconds without showing 

a noticeable increase or decrease in disseminated sulphide 

content. 

There is a broad resistivity low in the centre of 

Block 1 which has approximately corresponding chargeability 

low. The most reasonable explanation for this would be an 

increase in overburden thickness which is somewhat more 

conductive than the underlying bedrock. Its resistivity 

values are not low enough to represent conductive metallic 

sulphides or graphite, which in any case should produce a 

high chargeability response. It is concluded that like 

Block 3, Blocks 1 and 2 should not undergo further develop- 

rncnt based on the results of this geophysical survey. 
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carried out over three adjacent line grids on 

the Rust-Hill property. 

The nirborilc magnetic anomaly on 13lock 3 was con- 

firmed by the ground survey and is considered 

caused by the magnetite in nearby outcrops. 

Neither of the two airborne electromagnetic anoma- 

lies were confirmed on the ground by the combined 

E.P.I. and Induced Polarization surveys. A weak 

conductive trend was observed on the conductor in 

Block 1 but this was not supported by the Induced 

Polarization results which are considered the more 

diagnostic and accurate. It is suggested that the 

airborne anomaly was caused by the strong magnetic 

susceptibility in the area and by the sudden prox- 

imity of the magnetic surface to the aircraft when 

the aircraft was unable to maintain a constant 

terrain clearance over the sharp topographic relief 

in that area. 

No anomalous conditions were seen on any part of 

the other two blocks on either of the three types 

of geophysical survey. 

No further work is recommended for this area which 

would be based on the results of this geophysical 

survey. 

HUNTEC LIMITED 

-. 
I ,  

I 

R. K. Watson, B.A.Sc., P.Eng. 
Geophysicist 



APPENDIX A 

Assessment Credit Data 

1. Survey Coverage 

Magnetometer Survey 12.43 line miles 

Electromagnetic Survey 11.96 line miles 

Induced Polarization Survey 5.71 line miles 

Personnel 

Name 

11. Samilski 

A .  Hovi 

R .  Rich 

P. OIConnor 

J. O'Connor 

L. Giovanetti 

I. Van Assum 

D. Kuhnert 

E. Hel-kio 

R. Watson 

Position 

Party Leader/ 
Operator 

Operator 

Helper 

Helper 

Helper 

Party ~eader/ 
Operator 

Helper 

Helper 

Drafting 

Geophysicist 

Dates 

Dec. 4 - Dec. 8, 1967 
Dec. 18 - Dec.20, 1967 

R. Harrington 
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