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An I.P. survey 
northwest quarter  of t he  Highland Queen property, and located three  
extremely weak responses. 
picked i n  ordinary exploration contexts, but  may have some s ignif icance 
here in view of t h e  
diminished a response from slllphfi.de 

comprising about 15 miles of t raverse  covered the  

These reponses would no t  have been 

p o s s i b i l i t y  that thick $-acid- drift  has 
mineralization. 

Additional I.P. surveys should be considered over those drift-covered 
portions 
geological standpoint. 

of t he  property which are f e l t  t o  have meri t  from a, regional 
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The Highland Queen Property i s  located about 15 miles southeast  of 
Spences Bridge i n  the  Highland Valley area of  B.C., near the junction 
of Skuhun and a u h o s t  Creeks. Access is by way of a d i r t  road t o  
Chataway Lakes Resort which j o i n s  the  Spences Bridge - Merritt Highway 
a.2 miles southeast  of 
e igh t  miles up t h e  Chataway Lalces Resort road. 
o f  t he  Highland Queen llAIl Group 
plus the  Highland Queen I t B I l  Group of LO claiins, numbered J T  1 t o  J T  40, 
and i s  held by 
Mines (1968) Ltd. 

Spences Bridge, The property i s  located about 
The property consis ts  

of 31 claims and nine f rac t iona l  claims 

Cominco under an option agreement with Highland Queen 

The present geophysical survey was conducted over t he  northwest quar te r  
of t h e  main block of Kighland Queen claims, along t h e  Slxuhun Creek v d l e y ,  
a t  t he  suggestion of R. J. Nicholson of Cominco. 
survey was t o  inves t iga te  t h e  skuhun Creek va l ley  area f o r  large volumes 
of weakly mineralized rock under the  thick accumulation o f  g l ac i a l  d r i f t  
i n  the va l ley  f loor .  

The purpose of the  

Other work by Cominco t o  date cons is t s  of geological mapping, l i n e  
cutt ing,  and l imi ted  s o i l  geochemical and seismic work. 

GEOLOGY 

Overburden i s  present  throughout most of t he  geophysically surveyed area,  
although a l imi ted  area of  Chataway i n t r u s i v e s  i s  present.  'Witches Brook 
and Chataway rocks appear l;o underl ie  most of t he  property, although minor 
Guichon in t rus ives  m a y  be present .  Skuhun Creek may l i e  along a major 
f a u l t  zone. 

INDUCED P O U R I Z A T I O N  AND FECSISTIVITY SURVEY 

Method: 

Most of t h e  survey was performed by f i e l d  technician Rob Pearson of 
McPhar Geophysics Ltd. ass i s ted  by A r t  Gates and l o c a l  personnel 
between September 1 and 
with a McPhar Model KPTx frequency domain I.P. un i t ,  using frequencies 
of 0.31 and 5.0 C.P.S. 

September 27, 1969. The survey was performed 

In a l l ,  15.75 miles of l i n e  were surveyed, on 15 pasa l l e l  l i n e s  spaced 
500 f e e t  apar t ,  using LOO foot  dipoles and f i v e  separations.  
0.87 miles of l i ne  were surveyed by H. R. Claridge of Corninco Ltd., on 
August 29, 1969, using a s i m i l a r  electrode configuration. 

In  addition, 
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Data Fre sent ation: 

The fol lowing data i s  included with t h i s  report:  

Plate H.Q. I.P. - 1, plan of anomaly locations,  1" = 10001 . 
The following da ta  p lo ts :  

4 Dipole Length 

400 f e e t  .. 11 
I 1  

11 

11 

11 

11 

11' 

11 

II 

11 

II 

I1 

41 

I1 

11 

I1 

11 

I 1  

11 

11 

I1  

11 

11 

11 

11 

1 1  

11 

11 

11 

I 1  

11 

11 

Results: - 
A broad very wed: complex r'esponse was located from 11 M t o  1 S, open 
t o  the south, on Line 60 E. This response appears t o  be coming from 
a moderately shallow source a t  i t s  southern end, and a moderately deep 
source a t  i t s  northern end,, near Shhun Creek. A s imilar  but much 
smaller response was located from 19 N t o  23 N on this l i n e .  These 
responses l i e  r e l a t ive ly  c:lose t o  the  junction of Skuhun and Skuhost 
Creeks. Line 65 E, which :Lies closer t o  the  junction, was not surveyed 
with I.P.  

On Line 55 E, a very weak response vas located from 1 N t o  7 N. The 
Dattern obtained here i s  typ ica l  of t h a t  obtained o f f  the end of the 

One other very weak, shall.ow, response was obtained. It i s  located 
from o t o  4 s on Line L5 E:. 

In  nor;nal exploration contexts none of the above-mentioned responses 
would be picked as  anomalies. However, i n  t h e  present context, where 
the  t a rge t  can be very .rqeakly disseminated sulphides under thicknesses 
of overburden which are a s ign i f icant  f rac t ion  of the designed depth 
penetration of the  survey, they cannot be completely ignored. I n  
addition, the locat ion of the broadest response noted, near the centre 
of -the area of grea tes t  inferred geological i n t e re s t ,  coupled v i t h  tne 
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f a c t  t h a t  t he  actual  junction of  Skuhun and Slcuhost Creeks tras not  
surveyed by I.P., suggests t h a t  &tent ion should be cczlled t o  the 
I.P. readings here by terming them ttanomaloustl. There i s  a chance 
t h a t  these  'tanomaliesll, even though they are very weak, are i n  f a c t  
due t o  (minor) amounts of meta l l ic  sulphides i n  the bedrock. 

In  addition t o  t h e  very weak S.P. responses obtaj-ned on t h i s  survey, a 
s e r i e s  of sharp r e s i s t i v i t y  
M h u n  Creek. 
anomaly locat ion p lan ,  
due e n t i r e l y  t o  increased groundirater content i n  the valley bottom. 
However, s ince the axis of the r e s i s t i v i t y  lows does not a l w a y s  coincide 
with 
a t  l e a s t  i n  
zone. 

lows was located which gener3J-ly follow 
The a x i s  of these r e s i s t i v i t y  lows i s  p lo t t ed  on t h e  I.P. 

It i s  possible t h a t  these r e s i s t i v i t y  1ot.m a re  

Skuhun Creek, it seems probable t h a t  the  r e s i s t i v i t y  lows are due 
part t o  increased subsurface water content along a f a u l t  

1, 

2. 

1. 

T,P. surveys over t h e  northwest quar te r  of t h e  Highland Queen 
claims located some extremely treak responses which would n o t  be 
ca l led  anomalous i n  normal exploration contexts. However, s ince 
overburden thicknesses could be l a rge  enough i n  the  areas i n  
which they occur t o  subs t an t i a l ly  reduce responses from sulphides 
i n  bedrock, they have been ca l l ed  anomalous. 

The resistivity 
hypothesis t h a t  
Creek valley. 

pa t te rn  out l ined by these surveys supports t h e  
a major f a u l t  zone i s  present i n  the  Scuhun 

RE CONMEXDATI ON S 

Addi t iond  I. P. 
is warranted if 

i n  drift-covered areas, pa r t i cu la r ly  U n e  65 E, 
such areas are f e l t  t o  have meri t  on a regional 

geological. basis . 

Endorsed f o r  
m/ma Release by: 
Oct 21/69 
Distr ibut ion ssistmt Chief Geologist, 
Mining Recorder,Van. ( 2 ) M  
West. ~ s t .  Expltn. (1) 

Western District 
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APPENDIX I 

NOmS ON THE INDUCED POLARIZATION METHOD 

March 10, 1969. John M. Hamilton 

THEORY: 

P o l a r i z a t i o n  i s  the  s e p a r a t i o n  of charge ,  or b lock ing  a c t i o n ,  
of m e t a l l i c  or e l e c t r o n i c  conductors  w i th in  a medium of i o n i c  
s o l u t i o n  conduct ion .  Induced p o l a r i z a t i o n  refers t o  t h i s  block- 
i n g  ac t ion  when caused b y  an a p p l i e d  e l ec t r i c  c u r r e n t .  

I n  i t s  g e o l o g i c a l  c o n t e x t ,  p o l a r i z a t i o n ,  or I . P . ,  refers to  the  
electrochemical b lock ing  phenomenon e x h i b i t e d  b y  m e t a l l i c  min- 
e r a l s  s u c h  a s  most s u l p h i d e s ,  magnet i te  and g r a p h i t e ,  u n d e r  the 
i n f l u e n c e  of an app l i ed  c u r r e n t .  When a c u r r e n t  i s  passed 
through t h e  subsu r face ,  conduct ion i s  i o n i c  and  i s  dependent 
upon i o n s  i n  t h e  w a t e r  c o n t e n t  of t h e  subsu r face  because m o s t  
m ine ra l s  have a much h ighe r  specific r e s i s t i v i t y  than  ground 
w a t e r .  The " m e t a l l i c "  mine ra l s  have s p e c i f i c  r e s i s t i v i t i e s  which 
a r e  much lower than ground w a t e r .  The I.P., e f f e c t  occurs a t  
t he  i n t e r f a c e s  between i o n i c  conduct ive  c o n d i t i o n s  i n  ground 
water and  e l e c t r o n i c  conduct ive  c o n d i t i o n s  i n  meta l l ic  miner- 
a l s .  E l e c t r o n i c  cha rges  axe b u i l t  up on these i n t e r f a c e s  which 
oppose the  f low of c u r r e n t ,  t h a t  produces them. 

dj 
dcj 

The b lock ing  a c t i o n ,  o r  1 , P .  e f f e c t ,  i n c r e a s e s  w i t h  the t i m e  
du r ing  which the c u r r e n t  j-s f lowing  i n  a given d i r e c t i o n .  Hence, 
i f  t he  c u r r e n t  i s  p e r i o d i c a l l y  r eve r sed ,  a high frequency c u r -  
r e n t  w i l l  be subject  t o  less blocking ,  or  I . P .  e f f e c t ,  than 
w i l l  a l o w  f requency ,  s i n c e  less t i m e  i s  a v a i l a b l e  f o r  t h e  
b lock ing  t o  occur a t  a h igh  frequency.  
t o  m e a s u r e  the I . P .  e f fect  b y  measuring r e s i s t i v i t y  a t  two 
f r e q u e n c i e s .  This i s  t h e  basis of t h e  frequency domain I . P .  
system. F i e l d  r e a d i n g s  c o n s i s t  of c u r r e n t  r ead ings  between the 
t r a n s m i t t e r  electrodes, and v o l t a g e  r e a d i n g s  between the r e c e i v e r  
electrodes, a t  both the h igh  and t h e  l o w  frequency.  From these 
r e a d i n g s  a r e s i s t i v i t y  can be ca lcu la ted  f o r  each frequency,  
u s i n g  t h e  r e l a t i o n s h i p  V= I R  (Ohm's Law) and geomet r i ca l  con- 
s t a n t s  a p p l i c a b l e  t o  the  electrode a r r a y .  

I t  i s  t h e r e f o r e  p o s s i b l e  



.+'. 

- 2 -  d., cs 
The r e s i s t i v i t y  v a l u e s  so ob ta ined  are a c t u a l l y  appa ren t  res- 
i s t i v i t y  v a l u e s ,  b e i n g  an  average  o f  a l l  t h e  mater ia l  sampled 
f o r  each  r ead ing .  The r e s i s t i v i t y  p l o t t e d  i s  t h e  h i g h  f requency  
v a l u e ,  s i n c e  i t  i s  least  dependent  on b lock ing  a c t i o n  o r  I .P .  
e f f ec t ,  and hence i s  a t r u e r  va lue  i f  p o l a r i z a b l e  m a t e r i a l  i s  
p r e s e n t .  The u n i t s  used are  o h m - f e e t / 2 ~  . To c o n v e r t  t h e s e  
u n i t s  i n t o  ohm-meters used i n  some o t h e r  I . P .  systems,  t h e  ohm- 
f e e t / 2  rf v a l u e s  should be m u l t i p l i e d  b y  1 .9 .  

The p e r c e n t  f requency  e f f ec t ,  a c t u a l l y  an appa ren t  f requency  
e f f e c t ,  i s  d e f i n e d  as('L-'+')/R)clOO%, where R L  and RH are t h e  re- 
s i s t i v i t i e s  a t  t h e  low and h igh  f r e q u e n c i e s ,  r e s p e c t i v e l y .  
The pe rcen t  f r equency  e f f e c t  i s  t h e  parameter  measured t o  show 
t h e  I.P. e f f e c t ,  and i s  t h e  f r equency  domain e q u i v a l e n t  o f  t h e  
c h a r g e a b i l i t y  'lmll u s e d  i n  t i m e  domain I . P .  work, 

The metal  f a c t o r  v a l u e s  are o b t a i n e d  b y  d i v i d i n g  t h e  p e r c e n t  
f requency  e f f e c t  by the  r e s i s t i v i t y  and m u l t i p l y i n g  by 1000. 
The m e t a l  factor  i s  p r o p o r t i o n a l  t o  t h e  change i n  c o n d u c t i v i t y  
a s  t h e  f requency  of  t h e  a p p l i e d  c u r r e n t  is v a r i e d ,  and can be 
shown t o  be e q u a l  to  ( ~ ~ - 0 ;  ) x 2 V x  lo" ,  wherea ,anda ,a re  t h e  
c o n d u c t i v i t i e s  a t  t h e  h i g h  and low f r e q u e n c i e s ,  r e s p e c t i v e l y .  
The m e t a l  f ac tor  i s  g e n e r a l l y  more i n d i c a t i v e  of  t h e  conduct ive  
metal l ic  c o n t e n t  t han  i s  t h e  f requency  e f fec t ,  a l though  t h e r e  
are e x c e p t i o n s  t o  t h i s .  

GJ 

FIELD PROCEDURE: 

C u r r e n t  i s  a p p l i e d  t o  t h e  ground a t  t w o  c u r r e n t  e l e c t r o d e s  
( C 1  and C 2 )  spaced a d i s t a n c e  x a p a r t  a s  shown i n  t h e  accompany- 
i n g  diagram. The p o t e n t i a l  i s  measured a t  two p o t e n t i a l  e l -  
e c t r o d e s  ( P l  and P 2 )  a l so  spaced a d i s t a n c e  x a p a r t  and i n  
l i n e  w i t h  t h e  c u r r e n t  e l e c t r o d e s .  For any  g iven  l o c a t i o n s  of 
C1 and C2, r e a d i n g s  are taken  when t h e  d i s t a n c e  between t h e  
n e a r e s t  c u r r e n t  and p o t e n t i a l  e l e c t r o d e s  i s  e q u a l  t o  nx,  and n 
has  v a l u e s  o f  1, 2 ,  3 ,  etc.  The e l e c t r o d e  spac ing  x i s  d e t e r -  
mined by t h e  r equ i r emen t s  of t h e  survey .  Larger  v a l u e s  of x 
would be used when t h e  object i s  g r e a t e r  dep th  p e n e t r a t i o n  and 
f a s t e r  p r o g r e s s ,  whereas smaller v a l u e s  of x are employed i n  
more d e t a i l e d  su rveys ,  t o  p rov ide  more a c c u r a t e  anomaly loca t ion ,  

I b u t  f o r  t h e  smaller v a l u e s  of x, t h e  p e n e t r a t i o n  i s  less and t h e  
su rvey  s lower .  
ceed t h e  width of t h e  target  sought .  The p e n e t r a t i o n  i s  g r e a t e r  
f o r  t h e  l a r g e r  v a l u e s  of n .  

The va lue  chosen f o r  x should  n o t  g r e a t l y  ex- 

0 
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I N  TERPRE TAT1 ON : 

The v a l u e s  of t he  r e s i s t i v i t y ,  meta l  f a c t o r  and pe rcen t  f requ-  
ency e f f e c t  a r e  p l o t t e d  on "pseudo-sect ions"  , where t h e  p l o t t i n g  
p o i n t  i s  determined by the  i n t e r s e c t i o n  of l i n e s  drawn a t  45" 
from the  h o r i z o n t a l ,  and o r i g i n a t i n g  a t  t h e  mid-points of t h e  
c u r r e n t  electrode spread and t h e  p o t e n t i a l  e l e c t r o d e  sp read ,  
a s  shown i n  t he  accompanying diagram. The choice  of 45' from 
t h e  h o r i z o n t a l  i s  made because i t  s i m p l i f i e s  p l o t t i n g  on g r i d -  
ded paper .  There is no o t h e r  b a s i s  f o r  i t ,  and l i n e s  a t  any 
o t h e r  angle  would produce j u s t  a s  " c o r r e c t "  a d i s t r i b u t i o n  of 
p l o t t e d  va lues .  The pe rcen t  f requency e f f e c t  i s  shown e i t h e r  
a s  a s u p e r s c r i p t  t o  each metal f a c t o r  va lue ,  o r  a s  a s e p a r a t e ,  
contoured p l o t  s i m i l a r  t o  t h e  f i r s t t w o .  Depths t o  c a u s a t i v e  
bodies cannot  be sca l ed  from t h e  "pseudo-sect ion,  I '  because t h e  
r e l a t i o n s h i p  between "pseudo-sect ion" dep ths  and t r u e  dep ths  
depends on anomalous body c o n f i g u r a t i o n  and s i z e ,  and o t h e r  o t h e r  
inhomegenei t ies  i n  t h e  t r u e  r e s i s t i v i t y  d i s t r i b u t i o n  i n  t h e  
e a r t h ,  a s  w e l l  a s  on t h e  method u s e d  to  p l o t  t h e  s e c t i o n .  

The most favourable  type of:' anomaly would show a frequency e f f e c t  
h igh  wi th  a r e s i s t i v i t y  low, t o  provide a marked me ta l  f a c t o r  
h igh .  A f requency e f f e c t  h i g h ,  w i th  l i t t l e  o r  no change i n  
r e s i s t i v i t y ,  to  provide a me ta l  factor h i g h ,  m i r r o r i n g  t h e  
frequency e f f e c t  h igh ,  i s  also f avourab le .  Of lesser i n t e r e s t ,  
b u t  of p o s s i b l e  importance, ,  a r e  those  anomalies  showing no 
frequency e f f e c t  change, but a d i s t i n c t  r e s i s t i v i t y  l o w ,  t o  
produce a me ta l  f a c t o r  anomaly. 
s i z e  and shape should be cons idered  i n  r e l a t i o n  t o  t h e  geolo- 
g i c a l  s e t t i n g  and t h e  t a r g e t  sought .  

The type of anomaly, i t s  s t r e n g t h ,  

The s u r f a c e  p r o j e c t i o n  of anomalous zones a r e  shown under the  
base l i n e  of t h e  "pseudo-sec t ions" ,  or d a t a  p l o t s .  The l o c a t i o n  
of anomalous zones i s  made a f t e r  s tudy ing  t h e  r e sponses  a t  a l l  
s e p a r a t i o n s ,  and i s  a ided  b y  d a t a  from computer and tank  model- 
s t u d i e s ,  a s  w e l l  a s  case h i s t o r i e s  and local geology when known. 
The source of a n  anomaly can a t  bes t  be loca ted  o n l y  t o  w i t h i n  
one e l e c t r o d e  i n t e r v a l  or x d i s t a n c e .  

Anomalies a r e  c l a s s i f i e d  jmto t h r e e  groups: d e f i n i t e ,  p robable  
and p o s s i b l e .  Grouping is based on t h e  s t r e n g t h  of t h e  metal 
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f a c t o r ,  t h e  f requency  e f f e c t ,  and t h e  p a t t e r n  o f  t h e  anomaly. 
I n  g e n e r a l ,  t h e  t r u e  metal. f a c t o r  i s  dependent on t h e  concen- 
t r a t i o n  and d i s t r i b u t i o n  of cha rgeab le  mater ia l  i n  t h e  sou rce ,  
b u t  t h e  survey  measures t h e  apparL;lt m e t a l  f a c t o r ,  which i s  
an ave rage .  A large volume w i t h  a s m a l l  percentage  of s u l p h i d e s  
could  show t h e  same metal  f a c t o r  a s  a smaller body w i t h  more 
c o n c e n t r a t e d  s u l p h i d e s .  The a p p a r e n t  metal f a c t o r  w i l l  approach 
t h e  t r u e  metal f a c t o r  when t h e  anomalous body i s  l a r g e ,  and i t s  
dep th  t o  t o p  small, re la t ive  t o  t h e  e l e c t r o d e  i n t e r v a l .  

I n  some c a s e s ,  a contoured da ta -p l an  i s  p repa red ,  t o  show f r e -  
quency e f f e c t ,  metal  factor o r  r e s i s t i v i t y  v a l u e s .  Only d a t a  
o b t a i n e d  a t  one s e p a r a t i o n  i s  used on such a p l a n ,  and commonly 
t h e  second s e p a r a t i o n  d a t a  i s  p l o t t e d ,  t o  show r e s u l t s  from 
an i n t e r m e d i a t e  l e v e l  of i n v e s t i g a t i o n .  The s u r f a c e  p r o j e c t i o n  
of anomalous zones,  as de te rmined  f r o m  t h e  p r o f i l e s ,  a r e  a l s o  
shown, and i n  many cases t h e s e  w i l l  no t  c o i n c i d e  w i t h  contoured 
peaks,  because d a t a  a t  other s e p a r a t i o n s ,  i f  anomalous, w i l l  
have been cons ide red  when l o c a t i n g  anomal ies .  The m o s t  pro- 
f i t a b l e  u s e  o f  contoured  plans i s  a s  a t r e n d  i n d i c a t o r .  

I 
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X = ELECTRODE SPREAD LENGTH OR ELECTRODE SPACING OR DIPOLE LENGTH 

n = ELECTRODE SEPARATION = I, 2,3.. . . 

DIPOLE - DIPOLE ELECTRODE A R R A Y  

APPAR EN T R ES I ST I V I TY 

KSTATIONS ON TRAVERSE 
LINE 

I 1 

G 7 6 9 

APPARENT METAL FACTOR 

NOTE:  THE PERCENT FREQUENCY 
EFFECT IS SHOWN AS A 
SUPERSCRIPT TO EACH 
METAL FACTOR VALUE, 
OR AS SEPARATE 
CONTOURED PLOT. 

D IAGRAM SHOWING PLOTTING METHOD 
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