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INTRODUCTION 

The Cote Option Copper Prospec t  is l o c a t e d  i n  n o r t h  c e n t r a l  
B r i t i s h  Columbia. The p rope r ty  o o n s i s t s  of t h e  "G" Group 
Mineral  Claims, GA,GB,GC,GD,GE,GF,GG owned by Canadian Super ior  
Exp lo ra t ion  Limited and Nine ra l  C l a i m s  Red 1 , 2  owned by M r .  Cote 
o f  Smi thers  B.C. The p rospec t  p a r t i a l l y  surrounds t h e  B i g  Onion 
Mineral  Prospect  and i s  c u r r e n t l y  be ing  i n v e s t i g a t e d  f o r  t he  
p o s s i b l e  occurrence of a d d i t i o n a l  copper ,  molybdenum mine ra l i -  
z a t i o n  similar t o  t h a t  known on t h e  B i g  Onion. 

During the  pe r iod  February 17 t o  March 26 and May 10 t o  
May 19, 1977 a t o t a l  o f  52 l i n e  miles o f  induced p r l a r i z a t i o n /  
r e s i s t i v i t y  surveying were completed over  t h e  proper ty .  The 
work was c a r r i e d  out  by Morrison I.P. Surveys upon the  r eques t  
o f  Canadian Supe r io r  Exp lo ra t ion  Limited and under the  d i r e c t  
supe rv i s ion  of G. Stock. The fo l lowing  r e p o r t  d e s c r i b e s  the  
in s t rumen ta t ion ,  f i e l d  procedure and t h e  r e s u l t s  ob ta ined  from 
t h e  survey. 

LOCATION AND ACCESS 

The Cote Option Prospec t  i s  l o c a t e d  i n  n o r t h  c e n t r a l  B r i t i s h  
Columbia approximately 1 2  m i l e s  e a s t  o f  Smithers.  I t  is immediately 
a d j a c e n t  t o  t h e  B i g  Onion Prospec t  on Astlais Mountain. 
w i th in  t h e  Omenica Mining Div is ion  a t  5b047' North La t i tude  and 
126'55' West Longi'ude w i t h i n  NTS Block 93 L 15. 

I t  l i e s  

Good secondary coad  a c c e s s  e x i s t s  t o  the  p rospec t  v i a  t he  
Burnt Cabin Road which d e p a r t s  e a s t  from Highway 16 approximately 
7 m i l e s  south o f  Smithers .  

G R I D  CONTROL 

The c o n t r o l  g r i d  c o n s i s t s  o f  68 l i n e  m i l e s  o f  c u t ,  chained 
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and flagged l i n e s .  

Seventeen perpendicular c r o s s l i n e s  spaced 1200 f e e t  apart were 
surveyed. 
p icke t ing .  

The base1 ne s t r i k e s  a t  azimuth 050' and 
extends f o r  over s i x  miles.  k t i s  l a b e l l e d  as  19000 E. 

Emplacement of t h e  g r i d  was done by l i n e  o f  s i g h t  

GENERAL GEOLOGY 

On t h e  B i g  Onion Prospect two highly a l t e r e d  dyke-like 
masses of q u a r t z  d i o r i t e  porphyry a r e  enveloped by qua r t z  f e ldspa r  
paphyry and in t rude  J u r a s s i c  vo lcanic  and sedimentary rocks of 
t he  Hazelton Group. Chalcopyri te ,  bo rn i t e ,  cha lcoc i t e  and 
molybdenite a r e  a s soc ia t ed  w i t h  p y r i t e .  

The Cote Option ground p a r t i a l l y  surrounds t h e  B i g  Onion 
Prospect ,  l a r g e l y  a t  a lower e l eva t ion .  The C l a i m s  a r e  most ly  
covered by overburden and exp lo ra t ion  i s  focused on t h e  poss ib l e  
discovery o f  f a u l t  bounded segments o f  minera l iza t ion  r e l a t e d  
t o  t h a t  known on the B i g  Onion. 

INDUCED PILARIZATION SURVEY 

INTRODUCTION AND THEORY 

Geologic mapping over  most of t h e  a r e a  o f  i n t e r e s t  i s  
hindered by extensive overburden and swampy ground. 
induced p o l a r i z a t i o n  measurements were undertaken t o  search 
f o r  poss ib le  sulphide concent ra t ions  wi th in  t h e  g r i d  a rea .  
apparent  r e s i s t i v i t y  data taken concurrent ly  i s  use fu l  i n  i n f e r r i n g  
overburden depths,  de f in ing  abrupt  l i t h o l o g i c a l  changes and ass- 
e s s i n g  the  importance of any I . P .  e f f e c t s  obtained. 

As a r e s u l t  

4 
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1 
The term induced po la r i zb t ion  means the  e l e c t r i c a l  separa t ion  

( i e .  separa t ion  o f  charges) induced by an app l i ed  e l e c t r i c  f i e l d .  
The cause of t h i s  p o l a r i z a t i o n  i s  changes i n  t h e  m o b i l i t i e s  of ions  
wi th in  a rock. A t  the  i n t e r f a c e s  between zones o f  d i f f e r e n t  
m o b i l i t i e s ,  excesses  o r  de f i c i ences  o f  i ons  occur8 t h e  concentrat ion 
g rad ien t s  developed oppose t h e  cu r ren t  f l o w  and cause a po la r i z ing  
effect .  
and a c u r r e n t  i s  appl ied,  a concentrat ion o f  i ons  b u i l d s  up a t  t h e  
e l e c t r o l y t e  (water )  - metal i n t e r f a c e  while awai t ing an e1ectro.t 
chemical r e a c t i o n  which must occur before  the  e l e c t r i c  charge 
can be t r a n s f e r r e d  from an ion  i n  the  e l e c t r o l y t e  t o  a f r e e  e l e a t r o n  
i n  t h e  metal. The fo rces  which oppose the  c u r r e n t  flow a r e  said 
t o  po la r i ze  the  i n t e r f a c e  and the  added vol tage necessary t o  
dr ive  t h e  cu r ren t  ac ross  t h e  b a r r i e r  i s  known as overvoltage. 

When mineral  g r a i n s  block the  pore passages of rocks 

It t a k e s  a f i n i t e  time t o  bu i ld  up overvoltage and one f inds  
t h a t  t h e  impedances o f  t he  zones (Warburg Impedance) decreases 
w i t h  i nc reas ing  frequency. I n  the  frequency domain system t h a t  
w a s  employed t h e  decrease i n  the  Warburg Impedance was measured 
between cu r ren t  app l i ed  a t  0.3  and 5.0 h e r t z .  

INSTRUMENT AND PROCEDURE 

A mult ip le  frequency McPhar induced p o l a r i z a t i o n  system, 
Model P660, w a s  employed i n  measuring the  p o l a r i z a t i o n  and 
r e s i s t i v i t y  parameters. 
vol tage source. The ou$put c u r r e n t  can be s e l e c t e d  from b o t h  
p o l a r i t i e s  and v a r i e s  from d i r e c t  c u r r e n t  t o  au tomat ica l ly  
a l t e r n a t i n g  + output  Wequencies o f  0.03, 0.1, 0.3, 1.25 and 
5.0 her t z .  Power was olbtained from a 23 KW - 400 he r t z  motor 
generator .  The maximum output  cu r ren t  f o r  the  t r a n s m i t t e r  i s  
5.0 amp., w h i l e  the  maximum o u t p u t  vol tage i s  690 v o l t s .  

The t r a n s m i t t e r  i s  a manually va r i ab le  

._ 
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The r ece ive r  employed was the  A.C. P660 Model. T h i s  i s  a 
1 potentiometer type where the  pmplif ied and f i l t e r e d  s i g n a l  i s  

compared w i t h  a reference voltage.  
a l k a l i n e  t r a n s i s t o r  b a t t e r i e s  and draws 7.3 ma. To ta l  weight 
inc luding  car ry ing  case and b a t t e r i e s  i s  2.2 kilograms. 

It is powered by s i x  9 v o l t  

,"-- 

A symetr ical  i n  l i n e  dipole-dipole a r r a y  w a s  employed i n  
t h e  survey. 
were taken t o  4 separa t ions  (N=1,2,3,4). Survey procedure 
requi red  t h e  prepara t ion  o f  a "set-upw s t a t i o n  near  t he  c e n t e r  
of each l i n e .  The t r a n s m i t t e r  and i t s  motor genera tor  power 
supply remained s t a t i o n a r y  a t  the  set-up p o s i t i o n  and wires  i n  
inc reas ing  400 f o o t  i n t e r v a l s  were s t rung  out  i n  bo th  d i r ec t ions .  
Care was taken t o  ensure t h a t  t h e  wires  were wel l  separa ted  t n  

prevent induct ive coupling e f f e c t s .  
were connected t o  4 f o o t  s t a i n l e s s  s tee l  rods which had been 
hammered i n t o  the  ground,which w a s  first c l ea red  of snow. Where 
poss ib le  t h e  rece iv ing  dipole  a l s o  u t i l i z e d  the  s t a i n l e s s  s t e e l  
rods  f o r  e l ec t rode  connections. Once the  r e c e i v e r  d ipole  moved 
p& t h e  las t  s t e e l  rod ground connections were made v i a  p o ~ o u s  
pots .  Radio contac t  between the  r e c e i v e r  and t r a n s m i t t e r  
opera tdrs  coordinated power on and o f f  periods.  

The dipole  length  w a s  400 f e e t  and measurements 

The ends o f  t h e  wires  

PRESENTATION OF DATA 

Th; data i s  p l o t t e d  i n  35 pseudosections,  F igures  3d-2' af ter  
Page 11. The pseudosections are v e r t i c a l  p r o f i l e  p l o t s  d i sp lay ing  
apparent r e s i s t i v i t i e s  i n  fiQ','2F ohm fee t  and percent  frequency 
e f f ec t  values.  A l l  of  t he  pseudosections a r e  p l o t t e d  on a sca l e  
of 1" = 400 f e e t  exoept f o r  Figure 3k. 
was Gesurveyed employing a 800 foo t  dipole  l eng th  and t h i s  data 
is  p l o t t e d  on a scille o f  1" = 800 f e e t .  Contoured plan maps of  
the  f irst  separa t ion  ( N = l )  apparent r e s i s t i v i t y  and percent  
frequency e f f e c t  data  have a l s o  been prepared i n  Figures  4 and 5 
respec t ive ly .  

Here a segment o f  Line 7400 N 

An i n t e r p r e ' t a t i L n  of t h e  data i s  presented i n  Figure 60 
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RESULTS AND INTERPRETATION ,! 

Five induced p o l a r i z a t i o n  anomalies have been i n t e r p r e t e d  
from the  data and they a r e  displayed i n  Figure 6. Aside from 
anomalies la  and l b  the  magnitude o f  t he  PFE va lues  obtained in-  
d i c a t e  wea-,ly po la r i zab le  sources o f  t he  order  o f  2 t o  3% t o t a l  
sulphides  by volume. However, because o f  the  l a r g e  dipole  length  
employed (400 f e e t )  and the volumetric averaging inherent  i n  t h e  
I.P. technique it i s  poss ib le  t h a t  narrower widths o f  h igher  
sulphide concentrat ions a r e  a l s o  present ,  

Anomaly 1 occuring on the  nor thern  end of the g r i d  con ta ins  
the  h ighes t  percent  frequency e f f e c t  va lues  obtained i n  t h e  
survey. 
which a r e  i n t e r p r e t e d  t o  ar ise  from d i f f e r e n t  geological 
sources. 

frequency e f f e c t  va lues  o f  7.5 t o  15% w i t h  a maximum of  17.5%. 
PFE values  o f  t h i s  magnitude are i n t e r p r e t e d  t o  r e f l e c t  2 t o  596 
t o t a l  sulphides  by volume. Associated apparent  r e s i s t i v i t i e s  
range from 150 t o  400 % / 2 r  ohm f e e t .  The anomaly i s  signifi- 
c a n t l y  loca t ed  immediately e a s t  and t r ends  i n t o  t h e  . B i g  Onion 
i n t r u s i v e  complex, 
be r e l a t e d  t o  t h i s  i n t r u s i v e  a c t i v i t y  and probably r e f l e c t s  
increased SUlFhide minera l iza t ion  along o r  near  t h e  i n t r u s i v e -  
voicanic  c m t a c t .  The southeas t  end o f  the  anomaly appears t o  
be t runca ted  by a near  no r th  south f a u l t ,  which may also be 
r e l a t e d  t o  c ros s -cu t t i ng  f a u l t s  mapped on the  B i g  Onion Property.  

Anomaly lb i s  r e f l e c t e d  by somewhat lower percent  frequency 
e f f e & s  ranging from 7.5 t o  10% and a v a r i a b l e  apparent  r e s i s t i -  
v i t y  response. Low, r e l a t i v e l y  uniform r e s i s t i v i t i e s  between 
30 t o  75 % / 2 T  ohm f e e t  were obtained on Line 18200 N. These 
r e s i s t i v i t y  values  a r e  o f t en  ind ica t ive  of sedimentary rocks 
and g r a p h i t i c  sediments were encountered i n  two diamond d r i l l  

The anomaly has been divided i n t o  two p a r t s  la and lb 

Anomaly la t r ends  no r theas t  and i s  cha rac t e r i zed  by percent  

The source of the  anomaly i s  i n t e r p r e t e d  t o  

' 
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ho les  600 t o  800 f e e t  west o f r t h e  anomaly. However on Lines 
19400 N, 20600 N and 21800 N k much more complex r e s i s t i v i t y  
p a t t e r n  is observed. A r e s i s t i v i t y  low along the  west edge o f  
t he  anomaly i s  i n t e r p r e t e d  as a l i t h o l o g i c a l  f a u l t  con tac t ,  
(See Figure 6 )  Topographically, f a u l t i n g  i n  t h i s  a r e a  i s  
supported by a s -b-para l le l  creek. Eastward from t h i s  l o w  
apparent  r e s i s t i v i t i e s  increase  t o  g r e a t e r  than 1000 % / 2 T  ohm 
f e e t ,  then decrease ab rup t ly  on the  e a s t e r n  ends of t h e  l i n e s .  
Values on t h e  eas t e rn  end of Lines 20600 N and 21800 N of less  
than  10 % / 2 T  ohm f e e t  with a s soc ia t ed  PFE va lues  of 10 t o  1216 
are most o f t en  ind ica t ive  o f  f i n e  grained p y r i t i z e d  dark a r g i l l i t e  
u n i t s  i n  the  Babine Area. 

Anomaly 2 i s  centered about s t a t i o n  15400 E on Line 13400 N o  
Percent  frequency e f f e c t  values  range from 5 t o  7.5% and are 
a s soc ia t ed  w i t h  Tpparent r e s i s t i v i t i e s  of 70 t o  117 f i / Z T  ohm 
f e e t .  The anomaly has a w i d t h  o f  500 f e e t ,  b u t  does n o t  extend 
a t  depth, It is  s i t u a t e d  on an i n f e r r e d  con tac t  between r h y o l i t e  
t u f f s  and qua r t z  monzonite, 

Anomaly 3 on t h e  western end o f  Line 12200 N a t  10200 E 
Is a weak induced p o l a r i z a t i o n  response. 

f e a t u r e  i s  s i t u a t e d  i n  a background o f  higher  r e s i s t i v i t i e s  
Ind ica t ive  of bedrock, 

PF'E v a l u t s  of  4 and 5% 
I c o r r e l a t e  w i t h  a w e l l  def ined r e s i s t i v i t y  low, T h i s  r s i s t i v i t y  

Anomaly 4 is  centered  about coordinates  l l O O O E ;  8600 N and 
northwester ly  and sou theas t e r ly  t o  ad jacent  l i n e s .  I t  is 
charac te r ized  by PFE values  of 6 t o  896 and low t o  intermediate  
apparent  r e i s i t i v i t i k s  of  50 t o  200 % / 2 T  ohm f e e t .  
anomaly broadens a t  depth. 

o 

T h i s  

Anomaly 5 remains open t o  t he  southwest on Line 2200 S. 
PFE values  of 5 t o  7% were obtained in-conjunct ion w i t h  intermediate  
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r e s i s t i v i t i e s  ranging from 15 

which p y r i t e  and magnetite minera l iza t ion  have been observed, 

t o  400 @ 2 T  ohm f e e t ,  T h i s  anomaly 
c o r r e l a t e s  w i t h  a r e l a t i v e l y  i arge  mass of  quar tz  monzonite i n  

I n  a d d i t i o n  t o  t h e  above 5 anomalies, 4 a r e a s  of weakly 
anomalous PFE response a t  depth a r e  marked i n  Figure 60 
i n c r e a s e s  i n  3rd and 4 t h  separa t ion  data i n  a l l  o f  these  areas 
a r e  a s soc ia t ed  w i t h  low and r e l a t i v e l y  uniform apparent  r e s i s t i v i t i e s .  
Since t h i s  r e s i s t i v i t y  signature i s  most  commonly a r e f l e c t i o n  
o f  sediments o r  overburden these  t a r g e t s  have low p r i o r i t y .  

The PFE 

A large r e s i s t i v i t y  low dominates t h e  south c e n t r a l  po r t ion  
o f  t h e  aontoured plan apparent r e s i s t i v i t y  map i n  Figure 4, 
t h i s  region very uniform and low r e s i s t i v i t i e s  of l ess  than 
20 z/2T ohm f e e t  were obtained on a l l  dipole  separa t ions .  
shown i n  Figure 6 t h i r  low is i n t e r p r e t e d  t o  r e f l e c t  extensive 
conductive overburden of the  order  of  300 f e e t  deep. I n  support  
of  t h i s  i n t e r p r e t a t i o n  one notes  t h a t  much of the  ground i s  
swamp covered and t h r e e  percussion d r i l l  ho les  loca t ed  on t h e  
margin o f  t h e  low f a i l e d  t o  encounter bedrock a t  depths of 260, 
273 a r d  350 f e e t .  
r e s i s t i v i t y  low suggests  a poss ib le  f a u l t  w i t h  downward displace-  
m h t  on i t s  south s ide .  
va lues  on t h e  western edge of Lines 1000 S, 9800 N and 14600 N 
are a l s o  a t t r i b u t e d  t o  deep conductive overburden, 

I n  

As 

The l $ n e a r i t y  of the  nor thern  l i m i t  o f  t h i s  

Sirni lar t regions of  apparent  r e s i s t i v i t y  

CONCLUSIONS AND RECOMPlENDATIONS 

+Anomaly la is  considered an exce l l en t  exp lo ra t ion  t a r g e t .  
S imi l a r  s t r u c t u r a l  p repara t ion  and  i t s  proximity t o  known economic, 
mine ra l i za t ion  on t h e  B i g  Onion Property enhance i t s  p o t e n t i a l .  
The.anomaly i s  i n t e r p r e t e d  t o  r e f l e c t  sulphide concent ra t ions  
r e l a t e d  t o  t he  i n t r u s i v e  a c t i v i t y  on the B i g  Onion Property.  To 
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t e s t  whether these  sulphides  a r e  economic a diamond d r i l l  hole 
a t  coord ina tes  11400 El 20600 N d r i l l e d  eastward a t  -60' t o  a 
depth of 800 f e e t  i s  recommended., I n  add i t ion  d e t a i l e d  pros- 
pec t ing  and f u r t h e r  induced po la r i za t ion  surveying s h o u l d  be 
c a r r i e d  out  t o  completely def ine the  anomaly. 

i 

R e s i s t i v i t y  p a t t e r n s  ootained i n  Anomaly l b  suggest t he  
presence of  s eve ra l  rock types, .  Low r e s i s t i v i t i e s  a long  Line 
18200 N and extremely low r e s i s t i v i t i e s  along t h e  e a s t e r n  
margin of t he  anomaly have been interpreted as g r a p h i t i c  sediments 
and f i n e  grained p y r i t i z e d  a r g i l l i t e  u n i t s  respec t ive ly .  I n  the  
c e n t r a l  and western po r t ions  o f  the  anomaly, where r e s i s t i v i t y  
i n c r e a s e s  are noted, the p o s s i b i l i t y  e x i s t s  f o r  mineral ized 
i n t r u s i v e  nr volcanic rock types.  T h i s  p o s s i b i l i t y  should be 
explored w i t h  d e t a i l e d  prospect ing and ground magnetometer 
t r a v e r s e s ,  I f  f u r t h e r  encouragement i s  obtained, d r i l l  t e s t i n g  
o f  t h e  higher  r e s i s t i v i t y  por t ions  of t h i s  anomaly should be 

c ons i  dere  d o  

Thn remaining anomalies should be thoroughly prospected and 
t e s t e d  w i t h  l o c a l i z e d  geochemical s o i l  sampling t r ave r ses .  Those 
having geologica l  o r  geochemical support  can be resurveyed employ- 
i n g  a 200 f o o t  dipole  l eng th  t o  t e s t  f o r  zones of higher  sulphide 
concentrat ions.  P a r t i c u l a r  a t t e n t i o n  should be given t o  t h e  
d e t a i l  r e s u l t s  over Anomalies 3 and 4 s ince  they l i e  a long  s t r i k e  
of t h e  i n t r u s i v e  complex on the B i g  Onion. 

J 

MAY 31, 1977 
108 MILE RANCH, B a C a  

RESPECTFULLY SUBMITTED 

GARRY M a  DEPAOLI 
GEOPHYSICIST, B s S C a  - 
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CERTIFICATION 

I Garry M. DePaoli of the Village of 10’ Mile House, in the 
Province of British Columbia, HEREBY CERTIFY AS FOLLOWS: 

1,  That I am a graduate of the University o f  British Columbia, 
Vancouver, B,C. with a Bachelor of Science Degree in 
Combined Honours Geophysics and Geology. (1969)  

2. That I have practiced my professio.7 as a Geophysicist 
continuously for the past 8 years in Northern Ontario, 
Quebec, New Brunswick, Manitoba, Westex USA, Alaska, 
Yukon Territories and British Columbia. 

3. That I am a member in good standing of the Society of 
Exploration Geophyeicists, The Geological Association 
of Canada, The Canadian Institute of Mining and Metal- 
lurgy,.and the B.C. Society of Exploration Geophysicists, 

4. That I have no interest directly or indirectly in the Cote 
Option Prospect nor do I expect to receive any. 

4 

, 
April 19 ,  1977 
100 Mile. House, B .C . 

- -  I 
I .  

GARRY M. DEPAOLI 
GEOPHYSICIST, B.Sc. 

L. . 
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CERTIFICATION 

I Dennis F. Morrison, o f  t he  Village o f  Washago , i n  t h e  
Province o f  Ontario,  HEREBY CERTIFY A S  FOLLOWS1 

1. That  I have a t tended  the  Universi ty  of Waterloo f o r  2 
yea r s  en ro l l ed  i n  the  Facul'.y o f  Science. 

2, That I w a s  employed w i t h  Be l l  Canada as an e l e c t r o n i c  
t echn ic i an  during t h e  period 1964 t o  1967. 

3. T h a t  I w a s  employed w i t h  McPhar Geophysics as an 
Induced P o l a r i z a t i o n  Operator from 1967 t o  1970. 

4. Tha t  I have operated as an  independent Induced Po la r i za t ion  
Contractor  from 1970 t o  the  present .  ! 

5, T h a t  I have induced p o l a r i z a t i o n  opera t ing  experience i n  
Newfoundland, Nova Sco t i a ,  New Brunswjdr, Quebec, Ontario,  
Manitoba, B r i t i s h  Columbia, Yukon and Northwest T e r r i t o r i e s ,  
Alaska and the  Republic of Panama. 

LJ. Tha t  I have no i n t e r e s t  d i r e c t l y  o r  i n d i r e c t l y  i n  the Cote 
Option Prospect nor  do I expect t o  rece ive  any. 

DENNIS F. M O R R I S O N  

- A n r i l  19, 1977 
Washago, Ontario. 
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ASSESSMENT DETAILS 

WORK SUMMARY 

52 line miles o f  induced polarization / resistivity surveying 
February 17 to March 26, 1977. 
May 10 to May 19, 1977. 

PERSONNEL 

Dennis F. Morrison 

Garry M. DePaoli 

Blair Taylor 

Atubbs Watson 

Keith Peters 

Bruce Holden 

. James Wookey 

J 

IP Contractor, 
Morrison IP Surveys 
P.0. Box 418, Gravenhu-st, 
Ontario POC lG0 

Consulting Geophysicist 
108 Ranch, Comp. #162, RR #1, 
100 Mile House, B.C. VOK 2E0 

Ge ophy p i c i s t 

Vancouver, B.C. 
122 West 45 AVe,, 

Geophysical Assisstant 
Box 816, Smithers, B.C. 

Geophysical Assisstant 
Box 3341, Smithers, B.C, 

Geophysical Assisstat 
Box 3084, Smithers, B.C. 

Geophysical Assisstant 
Box 761,, Smithers, B.C. 












































































