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SUMMARY 

i 

Reconnaissance I. P. profilces to t a l l i ng  7.12 miles have adequately covered 
the southeastern t h i r d  of the Nes Property. No ta rge ts  f o r  fur ther  
exploration are present i n  the data. The r e s i s t i v i t y  pat tern obtained on 
these prof i les  supports the hypothesis t ha t  a major fault i s  present i n  
the Skuhun Creek valley. Completion of reconnaissance I.P. coverage over 
the remaining t w o  th i rds  of the property i s  recommended if the area i s  
deemed t o  have regional geologic merit. 

An I.P. p rof i le  over a vein-type bornite occurrence using 200 foot  dipoles 
f a i l ed  t o  responcl t o  the zone. An economic occurrence i s  not ruled out 
by this negative information, but &e poss ib i l i t y  t ha t  an orebow i s  
present here which could be mined by open p i t  methods has been severely 
limited. If a &ill test  i s  warranted on geological grounds, and i f  the 
tes t  i s  encouraging, the zone could probably be traced accurately across 
areas of t h in  overburden cover using I . P .  with 25 foot  or  50 foot  dipoles. 

INTRODUCTION 

The Nes Group is located about 15 miles southeast of Spences Bridge i n  the 
Highland Valley area. nie property straddles Skuhun Creek, and i s  centred 
about two miles downstream from the intersect ion of snthun and Skuhost 
Creeks. 
joins the Spences Bridge -- Merrit t  highway 14.2 miles southeast of Spences 
Bridge. 
since the road is located close t o  Skuhun Creek, it provides an access route 
up the centre of the  The property consists of twenty-three 
clzims and s i x  f:ractional claims, and i s  held by Cominco Ltd under an 
option agreement with B. I. Nesbitt. 

Access is by w a y  of a dirt road t o  

The property i s  1-ocated about s i x  o r  seven miles up the dirt road, and, 

Chataway Lakes Resort which 

Nes Group. 

The present geophysical survey was conducted over an area i n  the southeast 
portion of the p:roperty, comprising about one-third of the property, a t  
the suggestion of R. J. Nicholson of Cominco. 
w a s  t o  look f o r  large volumes of weakly disseminated sulphides i n  the 
Skuhun Creek valley, which i s  expected on the basis of nearby seismic 
data to contain as much as 300 f e e t  o r  more of g lac ia l  drift.  
by Cominco to date consists of line-cutting, and a regional geological 
survey, as well. as  l imited magnetometer and soil geochemical tests. 

The purpose o f t h e  survey 

Other work 

GEOLOGY 

0 
I 

The property i s  la rge ly  drift-covered, but nearby outcrops located on and 
around the border of the group are Guichon intrusives.  
about1000 f e e t  off t he  north end of Line 0 + 00 as an apparent vein-type 
occurrence i n  Qu.ichon rocks. 

Bornite i s  present 

This occurrence was the  object of l imited 
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underground workings m a n y  years ago. 

I 

! 

Faulting m a y  be present i n  the skuhun Creek valley.  

' - INDUCIED FOLAFUZATION AND FESISTIVITY SURVEY 

Method : 

The survey w a s  performed by f i e l d  technician Rob Pearson of McF'har 
Geophysics Ltd. ass is ted by A r t  Gates and loca l  personnel.between 
September 1 and September 27, 1969. 
McPhar Model HPTx frequency &main I.P, unit, using frequencies of 
0.31 and 5.0 C.P.S. 

In all, 7.12 miles of l i n e  were surveyed, on 10 pa ra l l e l  l i n e s  spaced 
500 f e e t  apart, using 400 foot  dipoles and f ive  separations. 
addition, a l i n e  a t  r igh t  angles t o  the main grid, cal led Line 19 + 00 N, 
was detailed using 200 foot dipoles and taking f ive  separations, to t e s t  
for  a response with t h i s  array over the vein-type bornite occurrence. 
"his comprised 0.64 miles of d e t a i l  traverse. 

The survey was performed with a 

In 

Data Presentation: - 
The following da.ta i s  included with this report: 

Plate NES I. F'.-l, gr id  map showing 1 ocation of I .P,  traverses, 
Scale 1" = 1000'. 

The following data  plots:  

Line No. Dipole Length 

400 f e e t  
11 11 

?I 11 

I?  I1  

If I1  

11 I1  

11 11 

I 1  11 

11 I1  

I? 11 

200 f e e t  

Plate No. 

I. PO -5OA-1 
I0P.-50A-2 
I . P. -5OA-3 
I. P . -5OA-4 
I ,P,  -5OA-6 
I, P. -5OA-7 

I. Pa -5OA-9 
I. P. -5OA-10 
I. PO -5OA-11 

I . P. -5OA-5 

I . P, - 5 0 ~ - 8  

\' 

Results: 

No I.P. responses of singificance were obtzined on this grid. 
lows are present i n  the ;%uhun Creek valley, and these are f e l t  t o  be due 
t o  increased subsurface water content i n  the vd.ley. 
r e s i s t i v i t y  low i s  coinc:ident with Shhun Creek from Line 10 E t o  Line 10 W. 
However, from Line 10 W t o  Line 30 W (the westerly extent of the survey), 
the  d s  of the r e s i s t i v i t y  low diverges from Skuhun Creek and i s  located 
roughly pa ra l l e l  t o  it, 'but up t o  about 700 f e e t  south of it. 
one i s  forced tbo the conclusion tha t  t he  zone of greatest  concentration of 

Resis t ivi ty  

The a x i s  of the 

Accordingly, 
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cj 
subsurface water, and Ekuhun Creek, do not a l w a y s  coincide, even though 
Skuhun Creek is  clbviously the zone of greatest  concentration of water on 
surface, 
major fatllt i s  present i n  the valley, close to, but not a l w a y s  coincident 
with, skuhun Creek. Such a fault could have controlled glaciation i n  a 
general way by fracturing rock i n  i t s  vicini ty ,  but f i n a l  deposition and 
subsequent erosion of g l ac i a l  dr i f t  could eas i ly  have formed a present 
topographic low which is  displaced from the fau l t .  

In  summary then, the resistivity pat tern on t h i s  property supports the 
hypothesis t h a t  a major f a u l t  Ues along the valley. The f a u l t  plane, 
i f  it i n  f a c t  ed - s t s ,  i s  almost cer ta inly s t ra ighter  than the  axis  of 
the r e s i s t i v i t y  low shown on Plate NES 1.P.-1, but it appears t o  l i e  
south of t3mhu.n Creek i n  the area between Lines 10 W and 30 W. 

This reasoning would support a tentat ive conclusion tha t  a 

Line 19 N, which forms the Base Une  f o r  a geophysical. survey gr id  on 
the adjoining Highland Queen Property, was extended westward across the 
Nes Property, and surveyed by I.P. using 200 foot dipoles. 
dipole length provides 200 f e e t  of penetration for  ta rge ts  of moderate 
t o  large volume, and was deemed adequate t o  penetrate the reduced thickness 
of overburden along t h i s  I.ine. 
vein-type showing of bornite fo r  I.P. response, with the thought t ha t  the 
zone could be traced across areas of t h in  overburden cover with I.P. 

This reduced 

The object of  this survey was t o  t e s t  a 

No response of significance was obtained over the zone, which i s  located 
a t  about 0 + 00 on Line 19 N. Apparently, therefore, the zone does not 
contain a large enough volxme of mineralized rock t o  produce responses with 
the 200 foot  dipoles used. 
traverse does -- not preclude the poss ib i l i ty  t h a t  an ffAlwin-typeff zone of 
possible economic importance i s  present, nor does it mean t h a t  the zone 
could not be traced by I.]?. using a much reduced dipole length. 
the poss ib i l i ty  
i s  present around a more concentrated ffvein-typell core underneath Line 19 N 
has been largely eliminated by the r e su l t s  of t h i s  traverse. 

The negative information obtained on t h i s  

However, 
t ha t  a broad near-surface zone of disseminated sulphides 

CONCLUSIONS 

1. An I.P. survqy over the southeast t h i r d  of the Nes Property did not 
obtain any responses w o r t h y  of fur ther  expenditures. 

i n  the Skuhun Creek valley.  

The r e s i s t i v i t y  
'pat tern obtained suppo:rts the hypothesis t h a t  a major f a u l t  i s  present 

2. 

:o 

An I.P. traverse along Line 19 N over a vein-type bornite occurrence 
using 200 foot  dipoles did not obtain a response from t h i s  mineralization. 
It i s  concluded therefime t h a t  i n  the area of this t e s t ,  the  vein is  
not accompanied by large flanking zones of disseminated sulphides. 
negative r e su l t s  of this test do rot rule out the poss ib i l i t y  o f  an 
economic vein-type orebody, but the attractiveness of the zone seems 
severely l imited because an open-pit proposition does not q p e a r  t o  
be present  h.ere., 

The 

- .. .- . ___ . . .. . .... ~- -. - ... . . _...._ . ... .. . . . . . . . . .. . .  .. 
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- RECOMMENDATIONS 

1, No fur ther  work c& be recommended i n  the area of the main reconnaissance 
I.P. survey on the basic; of the  geophysical data obtained. 
survey of the remaining two th i rds  of the property i s  recommended, 
provided the area i s  deemed t o  have regional geologic merit,  

2. A d r i l l - t e s t  of the bornite vein-type occurrence m a y  be warranted from 
geological consideratiolls on a low p r i o r i t y  basis. Should such a t e s t  
be encouraging, an attempt t o  t race the zone using I.P. with 25 foot  
o r  50 foot  dipoles could be considered, i f  geologic control from 
surface outcrops i s  deemed inadequate. 

A n  I.P. 

JT!lH:ma 
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APPENDIX I 

NOTES ON THE INDUClED POLARIZATION METHOD 

- 

March lo,, 1969. John M. H a m i l t o n  

THEORY: 

P o l a r i z a t i o n  i s  t h e  s e p a r a t i o n  of charge ,  or b lock ing  a c t i o n ,  
of metall ic or e l e c t r o n i c  conductors  w i t h i n  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  r e f e r s  t o  t h i s  block- 
i n g  a c t i o n  when caused b y  an a p p l i e d  e l e c 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 ,  o r  I . P . ,  r e f e r s  to  t h e  
e l e c t r o c h e m i c a l  b lock ing  phenomenon e x h i b i t e d  by  m e t a l l i c  min- 
e ra l s  such a s  m o s t  s u l p h i d e s ,  magnet i te  and g r a p h i t e ,  under t h e  
i n f l u e n c e  of an a p p l i e d  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 he  subsur face  because most 
m i n e r a l s  have a much h ighe r  s p e c i f i c  r e s i s t i v i t y  t h a n  ground 
water .  The " m e t a l l i c "  m ine 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  occu r s  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  m e t a l l i c  miner- 
a l s .  E l e c t r o n i c  cha rges  a r e  b u i l t  up on t h e s e  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. 

The b lock ing  a c t i o n ,  or I . 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  i s  f lowing  i n  a given d i r e c t i o n .  Hence, 
i f  t h e  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 h igh  frequency c u r -  
r e n t  w i l l  be subjec t  t o  less b lock ing ,  or I . P .  e f f e c t ,  than 
w i l l  a l o w  f requency,  sincle 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  t h e  I.P. e f f e c t  b y  measuring r e s i s t i v i t y  a t  t w o  
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 t h e  
t r a n s m i t t e r  e l e c t r o d e s ,  arid v o l t a g e  r e a d i n g s  be tween  the  r e c e i v e r  
e l e c t r o d e s ,  a t  b o t h  t h e  hi.gh and t h e  l o w  f requency.  From t h e s e  
r ead ings  a r e s i s t i v i t y  can  be c a l c u l a t e d  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  t h e  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  
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The r e s i s t i v i t y  val-ues so obta ined  are a c t u a l l y  apparent  res- 
i s t i v i t y  va lues ,  be ing  an  average of a l l  t h e  mater ia l  sampled 
f o r  each reading .  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 igh  frequency 
va lue ,  s i n c e  i t  i s  least  dependent on b locking  a c t i o n  o r  I . P .  
e f f e c t ,  and hence j-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 resen t .  The u n i t s  used are ohm-feet/2n . To conver 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  w 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 effect ,  a c t u a l l y  an apparent  f requenc  
e f f e c t ,  i s  de f ined  as(RL-RH)/G1OO%, where R L  and R ~ I  are t h e  rz- 
s i s t i v i t i e s  a t  t h e  low and h igh  f r equenc ie s ,  r e s p e c t i v e l y .  
The pe rcen t  f requency 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  frequency domain e q u i v a l e n t  of t h e  
c h a r g e a b i l i t y  "m" used i n  t i m e  domain I . P .  work, 

The m e t a l  factor  v a l u e s  a r e  obta ined  b y  d i v i d i n g  the p e r c e n t  
f requency e f fec t  by t h e  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 metal  f a c t o r  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  
as t h e  frequency o f  t h e  a p p l i e d  c u r r e n t  i s  v a r i e d ,  and can be 
shown t o  be e q u a l  t o  ( t r H - d ;  ) x 2 n x  lo5, wherea,anda,are  t h e  
c o n d u c t i v i t i e s  a t  t h e  h igh  and low f r equenc ie s ,  r e s p e c t i v e l y .  
The me ta l  f a c t o r  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  than i s  t h e  frequency e f f e c t ,  a l though t h e r e  
are excep t ions  t o  t h i s .  

FIELD PROCEDURE: 

Curren t  i s  app l i ed  t o  t h e  ground a t  two 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  (Pl and P 2 )  a l s o  spaced a d i s t a n c e  x a p a r t  and i n  
l i n e  wi th  t h e  c u r r e n t  e l e c t r o d e s .  For any given l o c a t i o n s  of 
C1 and C2, r ead ings  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 ,  e t c .  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  requi rements  of t h e  survey.  Larger  v a l u e s  o f  x 
would be used when t h e  object i s  g r e a t e r  depth  p e n e t r a t i o n  and 
fas ter  p rogres s ,  whereas smaller v a l u e s  of  x are employed i n  
more d e t a i l e d  surveys ,  t o  provide more a c c u r a t e  anomaly loca t ion ,  
b u t  fo 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  
survey s lower.  The va lue  chosen f o r  x should n o t  g r e a t l y  ex- 
ceed t h e  width of  t h e  t a r q e t  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  larger v a l u e s  of n .  
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INTERPRETATION : 

c' 

The v a l u e s  of t h e  r e s i s t i v i t y ,  me ta 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"  , w h e r e  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 t h e  hor izonta l . ,  and o r i g i n a t i n g  a t  t h e  mid-points of t he  
c u r r e n t  e l e c t r o d e  spread arid 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 h e  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 i.s 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  ang le  w o u l d  produce : ju 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  v a l u e s .  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 meta l  f a c t o r  v a l u e ,  or a s  a s e p a r a t e ,  
contoured p l o t  s imi . lar  t o  t h e  f i r s t  two. Depths t o  c a u s a t i v e  
bod ies  cannot  be sclaled 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  other  
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  am t h e  method u s e d  to  p l o t  t h e  s e c t i o n ,  

The m o s t  f avourable  type off anomaly wou ld  show a frequency e f f e c t  
h igh  w i t h  a r e s i s t i v i t y  low, t o  provide a marked m e t a l  f a c t o r  
h igh .  A f requency e f f e c t  h igh ,  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 ,  t o  provide a me ta l  f a c t o r  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 in t e re s t ,  
b u t  of p o s s i b l e  importance,  are those  anomalies  showing no 
frequency e f f e c t  change, b u t  a d i s t i n c t  r e s i s t i v i t y  low, t o  
produce a me ta l  f a c t o r  anomaly. The type of anomaly, i t s  s t r e n g t h ,  
s i z e  and shape should be c o n s i d e r e d  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 s u r f a c e  p r o j e c t i o n  of anomalous zones a r e  shown u n d e r  t h e  
base l i n e  of t h e  ' ' pseudo-sec t ions" ,  o r  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 is;  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  as: case h i s t o r i e s  and local  geology when known. 
The source  of a n  anomaly can a t  best  be loca ted  o n l y  t o  wi th in  
one electrode i n t e r v a l  o r  >E d i s t a n c e .  

Anomalies a r e  c l a s s i f i e d  i n t o  t h r e e  groups: d e f i n i t e ,  probable  
and p o s s i b l e .  Grou.ping i s  based on t h e  s t r e n g t h  of t h e  meta l  
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f a c t o r ,  t h e  f requency e f f e c t ,  and the  p a t t e r n  of t h e  anomaly. 
I n  g e n e r a l ,  t he  -- true m e t a l  factor  i s  dependent on the  concen- 
t r a t i o n  and d i s t r i b u t i o n  of chargeable  m a t e r i a l  i n  t he  source ,  
b u t  t h e  survey measures  t h e  a p p a r a t  meta l  f a c t o r ,  which i s  
an average.  A l a r g e  volume wi th  a smal l  percentage  of su lph ides  
could show t h e  same m e t a l  f a c t o r  a s  a sma l l e r  body wi th  more 
concen t r a t ed  s u l p h i d e s .  The appa ren t  me ta l  f a c t o r  w i l l  approach 
the  t r u e  m e t a l  f a c t o r  when t h e  anomalous body i s  l a r g e ,  and i t s  
depth t o  t o p  s m a l l ,  r e l a t i v e  t o  the  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 lan  i s  prepared ,  t o  show f r e -  
quency e f f e c t ,  me ta l  f a c t o r  o r  r e s i s t i v i t y  va lues .  Only d a t a  
obta ined  a t  one s e p a r a t i o n  i s  u s e d  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 in t e rmed ia 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 determined from t h e  p r o f i l e s ,  are a l s o  
shown, and i n  many c a s e s  t h e s e  w i l l  n o t  co inc ide  wi th  contoured 
peaks,  because d a t a  a t  o t h e r  s e p a r a t i o n s ,  i f  anomalous, w i l l  
have been cons idered  when l o c a t i n g  anomalies .  The most pro- 
f i t a b l e  u s e  o f ' c o n t o u r e d  p l a n s  i s  a s  a t r end  ind ica , tor .  
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