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SUMMARY 

From t h e  end of  September t o  t h e  beginning of October, 
1973, a time-domain induced p o l a r i z a t i o n  survey w a s  
c a r r i e d  out  over  t h e  southern po r t ion  and t h e  nor thern  
po r t ion  of t h e  Dor C l a i m  Group, 
on and around Courtney Lake which i s  11 mi le s  southeas t  
of M e r r i t t ,  B,C, The purpose of t h e  survey w a s  t o  
d e l i n e a t e  s p e c i f i c  a r e a s  of  p o s s i b l e  copper mine ra l i za t ion  
wi th in  t h e  anomalous zones def ined  by t h e  prev ious  work 
on t h e  property.  

The proper ty  i s  loca ted  

The proper ty  i s  found wi th in  t h e  Thompson Plateau.  The 
t e r r a i n  i s  l a r g e l y  t ha t  of  grassy  r o l l i n g  p l a i n s  broken 
by a few wooded h i l l s ,  The e l eva t ion  v a r i e s  from 3500 
f e e t  t o  4000 f e e t ,  The main water  source i s  Courtney 
Lake, 

The Dor claims are  mainly under la in  by vo lcan ic . rocks  of  
t h e  Nicola Group, 
plug of t h e  Coast I n t r u s i o n s  and bordering t h e  p lug  on 
t h e  e a s t  i s  v e s i c u l a r  b a s a l t ,  

North of t h e  l a k e  i s  a small i n t r u s i v e  

The mine ra l i za t ion  on t h e  proper ty  c o n s i s t s  of c h a l c o c i t e  
and malachi te  w i t h i n  Nicola  andes i t e s .  One zone of 
mine ra l i za t ion  occurs  south of t h e  lake  and w a s  known 
previous ly  as  t h e  Copper S t a r  prospect.  
occurs  i n  t h e  no r theas t  corner  of  t h e  property.  

The o t h e r  zone 

The I P  survey w a s  c a r r i e d  out  u s ing  a time-domain p o r t a b l e  
u n i t ,  a Wenner a r r a y ,  and a 200-foot e l e c t r o d e  spacing, 
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  values were c a l c u l a t e d ,  
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p l o t t e d ,  contoured, and p r o f i l e d .  The s e l f - p o t e n t i a l  
va lues  were p l o t t e d  and p r o f i l e d .  

The survey revea led  I P  anomalies over both mineral ized 
zones as  w e l l  as  a d d i t i o n a l  a reas .  Some of t h e s e  
c o r r e l a t e d  wi th  r e s i s t i v i t y  lows and o t h e r s  with 
r e s i s t i v i t y  highs. The s e l f - p o t e n t i a l  r e s u l t s  were 
r e l a t i v e l y  inconclusive.  

CONCLUSIONS 

1. The Dor claims conta in  2 known zones of copper 
mine ra l i za t ion  which occur  as malachi te  and c h a l c o c i t e  
w i th in  s h e a r s  w i th in  a red a n d e s i t e  o r  a long t h e  r ed  
a n d e s i t e  contac t .  One i s  south o f  Courtney Lake and 
i s  r e f e r r e d  t o  as  Zone A and t h e  second one i s  nor theas t  
of Courtney Lake and i s  known as Zone B. 

2. 
a l a r g e  magnetic high t r end ing  N 20' E. 
i n t e r p r e t t e d  by t h e  w r i t e r  i n  his .  previous r e p o r t  t o  be 
r e f l e c t i n g  an a u g i t e  a n d e s i t e  porphyry. 
geologica l  mapping done by Sookochoff, t h e  high may be 
r e f l e c t i n g  a r ed  andes i te .  
much smal le r  magnetic highs.  

The magnetic survey revea led  t h a t  Zone A occurs  wi th in  
The high was 

But from t h e  

Zone B occurs  on and around 

3 .  The VLF-EM survey revea led  s e v e r a l  conductive zones 
on t h e  property.  The ma jo r i ty  of t h e s e  are probably 
shea r  zones o r  faults. Some of t h e s e  s t r i k e  through 
Zones A and B. 

Geotronics Surveys Ltd. I 
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4. The s o i l  geochemistry survey ind ica t ed  s e v e r a l  zones of 
p o s s i b l e  copper mine ra l i za t ion ,  t h e  major ones being Zones A 
and B. Two o t h e r  zones were l a b e l l e d  C and D. Th i s  
survey ind ica t ed  one A t o  be of g r e a t e s t  economic 
i n t e r e s t  . 
5. The r e s u l t s  of  t h e  I P  survey ( I P  and r e s i s t i v i t y )  
i n  c o r r e l a t i o n  with t h e  r e s u l t s  from previous surveys 
have a l s o  ind ica t ed  Zone A t o  be of primary i n t e r e s t .  
The p a r t  of t h e  zone t h a t  c a r r i e s  t h e  g r e a t e s t  p r o b a b i l i t y  
of  copper mine ra l i za t ion  i s  t h a t  area between t h e  high- 
way and t h e  known minera l iza t ion .  Here t h e r e  is  
exce l l en t  c o r r e l a t i o n  between t h e  r e s u l t s  of a l l  t h e  
previous surveys. The e a s t e r n  p a r t  of Zone A is  of  
secondary i n t e r e s t .  

6. I n  o rde r  o f  decreas ing  i n t e r e s t ,  Zones B ,  C ,  D ,  and E 
a l s o  c a r r y  a f a i r  p r o b a b i l i t y  o f  t h e  occurrence of copper 
minera l iza t ion .  A l l  4 zones are cha rac t e r i zed  by t h e  
c o r r e l a t i o n  of  I P  and copper s o i l  geochemistry anomalies. 

7. The SP r e s u l t s  were q u i t e  e r r a t i c .  Only one anomaly 
w a s  considered d e f i n i t e  and it c o r r e l a t e d  with a small 
I P  anomaly and a s m a l l  copper s o i l  geochemistry anomaly. 
Therefore ,  it could w e l l  be r e f l e c t i n g  a zone of  copper 
su lphides  tha t  is probably small. 

RECOMMENDAT IONS 

1) 
r i g h t s  t o  t h e  areas south of Zone A and n o r t h  and east of 
Zone B. 

Considerat ion should be given t o  acqu i r ing  t h e  mineral  

Geotronics Surveys Ltd. 
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2) It is  recommended t o  t e s t  a l l  zones with a t  l e a s t  
16 percussion d r i l l  ho le s  t o  a depth of about 200 f e e t .  

The percussion d r i l l  i s  recommended because of t h e  high 
number of holes .  The l o c a t i o n  of t h e  ho le s  a r e  as 
p l o t t e d  on shee t  5 and a r e  numbered i n  o rde r  of p r i o r i t y .  
A s  t h e  r e s u l t s  of t h e  ho le s  a r e  received it i s  expected 
t h a t  t h e  o rde r  o f  p r i o r i t y  w i l l  be changed and t h a t  some 
of t h e  ho le s  may not  be . -  d r i l l e d .  

3 )  
only a f t e r  2) is  c a r r i e d  out.  
a t  (L-eOS, 5 3 3 )  and d i p  towards t h e  west a t  -45'. 

The main SP anomaly should be diamond d r i l l e d  but - 

The ho le  should be c o l l a r e d  

4) Dependent on 1) and 2) and i n  o rde r  of p r i o r i t y ,  a l l  
surveys should be extended south of Zone A ,  e a s t  and n o r t h  
of Zone B ,  no r th  ojf Zone C and east and south of  Zone E. 
The I P  survey should be extended west of Zone A ,  south of 
Zone B ,  and east of Zone D. 

Respec t fu l ly  submitted , 
GEOTORNICS SUPVEYS,&TD. 



GEOPHYSICAL REPORT 
on an 

INDUCED POLARIZATION SURVEY 
on t h e  

DOR C L A I M  GROUP 
ASPEN GROVE AREA, NICOLA M.D., B.C. 

INTRODUCTION AND GENEFUL REMARKS 

T h i s  r e p o r t  d i scusses  the - su rvey  procedure,  compilation 
of data,  and i n t e r p r e t a t i o n  of r e s u l t s  of a time-domain 
induced p o l a r i z a t i o n  survey c a r r i e d  out on t h e  Dor C l a i m  
Group i n  t h e  Aspen Grove Area from t h e  end of September 
t o  t h e  beginning of October, 1973. 

The f i e l d  work was supervised and c a r r i e d  out by H.A. 
Larson, geophys ic i s t  and 3 a s s i s t a n t s ,  The number of 
l i n e  mi les  completed w a s  10 and the  a r e a s  surveyed are  
as  shown on f i g u r e  2. 

The o b j e c t  of t h e  survey w a s  t o  d e l i n e a t e  s p e c i f i c  a r e a s  
of  p o s s i b l e  copper mine ra l i za t ion  wi th in  anomalous zones 
def ined  by previous ly  carr ied-out  magnetic, VLF-EN and 
s o i l  geochemistry surveys,  and by geo log ica l  work done 
by L. Sookochoff, geologica l  engineer.  

PROPERTY AND OWNERSHIP 

The proper ty  c o n s i s t s  of  34 contiguous mineral  claims 
c a l l e d  t h e  DOR 1-34 and a r e  wholly owned by Tanjo Mines 
Ltd. (N.P.L.) of Vancouver, B.C. They a r e  as on t h e  

Geotronics Surveys Ltd. - 1 - 



2. 

t h e  tab le  below and as  shown on Figure  2. 

DOR C l a i m  Group (34) 
N a m e  Record No. Expiry Date 

Dor 1 - 26 40717-40742 May 16, 1974 
Dor 27 - 34 40965-40972 June 39 1974 

LOCATION AND ACCESS 

The Dor C l a i m s  cover an area of  ground around Courtney 
Lake which i s  about 11 miles S 50' E of  t h e  town of  
M e r r i t t .  By highway, t h e  distmce i s  about 13.5 miles. 
The geographical  coord ina tes  of t h e  proper ty  are 
50' 00' N l a t i t u d e  and 120' 36' W longi tude.  

F o r  a c c e s s ,  Highway No. 5 passes  sou the r ly  through t h e  
western end of t h e  C l a i m  group. A r anche r ' s  d i r t  road 
l e a v e s  t h e  highway t o  t h e  immediate n o r t h  of Courtney 
Lake and another  t o  t h e  immediate s o u t h  of Courtney 
Lake and g ive  access  t o  t h e  e a s t e r n  p a r t  of t h e  
property.  

PHYSIOGRAPHY 

The Aspen Grove area is  loca ted  wi th in  t h e  physiographic 
u n i t  known as  t h e  Thompson P la t eau  which is  p a r t  of t he  
I n t e r i o r  P l a t eau  system. The t e r r a i n  v a r i e s  from 
r o l l i n g ,  g ra s sy  p l a i n s  t o  wooded h i l l s .  E leva t ion  
v a r i e s  from about 3500 fee t  t o  4000 f e e t  g iv ing  a re l ie f  
of 500 feet .  

Geotronics Surveys Ltd. 



3 .  

Poplar and a l d e r  
and spruce and a l d e r  on t h e  h i l l s .  

a r e  found i n  t h e  low swampy a r e a s  

Water supply i s  exce l len t  s ince  Courtney Lake i s  
found within t h e  cen te r  of  t h e  property and Quilchena 
Creek f l o w s  souther ly  about 1 mile e a s t  of t h e  C l a i m  
Group 

Climate of t h e  a rea  i s  semi-arid with an annual 
p r e c i p i t a t i o n  being not much more than 10 inches. 
Temperatures vary from below zero i n  winter  t o  t h e  
high 90 ' s  i n  summer. 

HISTORY OF PREVIOUS WORK 

1. 

2. 

3 .  

4. 

5. 

P r i o r  t o  1915, t renches,  p i t s  and a d i t s  were 
dug i n  t h e  a rea  now covered by t h e  Dor C l a i m s .  
add i t ion ,  45 t o n s  of hand-sorted o re  w a s  shipped 
from t h e  Copper S t a r  property a l s o  covered by t h e  
Dor claims. 

I n  

I n  1960, a diamond d r i l l  hole  w a s  d r i l l e d  on what 
i s  now t h e  Dor 29 claim. No r e s u l t s  a r e  ava i lab le .  

The Dor C l a i m s  were staked i n  May of 1969. 

In  t h e  spr ing  of 1970, a VLF-EM survey w a s  ca r r i ed  
out  over a por t ion  of  t h e  property by Klyceptor 
In t e rna t iona l  A i r  Surveys Ltd. 

During May, 1972, a combined magnetic and VLF-EM 
survey w a s  completed over almost a l l  of t h e  property 
by Geotronics Surveys Ltd. 

Geotronics Surveys Ltd. 1 



4. 

rocks a s  w e l l  a s  s tocks  and plugs of Coast and Copper 
Mountain in t rus ives .  These i n t r u s i v e s  are believed t o  

6. During August, 1973 a s o i l  geochemistry survey 
\ w a s  c a r r i e d  out by Geotronics Surveys L t d .  

7. During October 1972, Laurence Sookochoff, con- 
s u l t i n g  geologica l  engineer,  examined and mapped 
t h e  northern and southern showings, 

I I 

The property w a s  examined i n  1972 by L. Sookochoff. 
H i s  geo logica l  desc r ip t ion  of t h e  area and t h e  property 
i s  repeated here  f o r  t h e  r eade r ' s  convenience. j 

"Within the  b e l t  of Nicola rocks are no r the r ly  t rending  
f a u l t s  and f r a c t u r e  zones which a l l  appear t o  be assoc ia ted  
with t h e  Al l i son  Faul t  zone. The Al l i son  Fau l t  is  pro- 
j ec t ed  th i r ty -e igh t  mi les  south t o  t h e  Princeton a r e a  and 
conceivably reaches Copper Mountain south of Pr inceton,  
but i s  obscured by a capping of t h e  younger Pr inceton 
group of  sedimentary rocks. 

b Geotronics Surveys Ltd. ; 



"Sca t te red  mineral ized showings a r e  a l s o  found wi th in  
t h i s  b e l t .  Some of  t h e s e  showings have had o r e  
shipped from them i n  t h e  e a r l y  1900's and some a r e  
p r e s e n t l y  being reassessed and developed. 

"The Dor group of c l a i m s l i e s  a t  t h e  nor thern  end of t h e  
Aspen Grove Copper Camp. 
of  Nicola  rocks  and s t r e t c h e s  from Missezula Lake t o  
t h e  south ,  and Courtney Lake t o  t h e  north.  Th i s  b e l t  
con ta ins  a number of copper showings." 

This  Camp l i e s  i n  a b e l t  

B. 
"The claims cover an  area of predominantly Nicola  vol- 
c a n i c s  which are  comprised of var ico loured  a n d e s i t e s  and 
p o r p h y r i t i c  flows. A plug of Coast I n t r u s i v e  g r a n i t e  
l i e s  t o  t h e  no r th  of Courtney Lake. The g r a n i t e  i s  
bounded on t h e  east by a T e r t i a r y  v e s i c u l a r  basalt.  

"A s m a l l  area of t h e  proper ty  w a s  mapped t o  determine t h e  
c o n t r o l  and/or t r e n d  of t h e  mine ra l i za t ion  on the  property.  
The sampled a r e a  was on t h e  Dor 19 ,  20, 29 and 30 mineral  
c la ims t o  t h e  south of Courtney.Lake. Two a d i t s ,  two 
p i t s  and numerous t r enches  were found i n  t h e  mapped area. 
These were workings t h a t  had been excavated p r i o r  t o  1915 
on s u r f a c e  mine ra l i za t ion  and/or on shear zones i n  search 
f o r  mine ra l i za t ion .  

"An a u g i t e  porphyry, which w a s  used as  a marker u n i t  i n  
t h i s  area, s t r i k e s  nor thwes ter ly  and d i p s  t o  t he  south 
east. Shear zones a long  t h e  contac t  of t h i s  u n i t  conta in  

Geotronics Surveys Ltd. - 
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malachi te  and cha lcoc i t e .  A grab sample from an a d i t  
a long  t h i s  shea r  assayed 0.18% Cu. 
s t r i k i n g  shea r  zone ad jacent  t o  t h e  con tac t  a l s o  
con ta ins  malachi te  and cha lcoc i t e  minera l iza t ion .  A 
grab sample from t h i s  shear zone assayed 0.70$ Cu. 

A nor thwes ter ly  

"Re la t ive ly  heavy hematite and/or ep idote  i s  a s so ia t ed  
wi th  t h e  mine ra l i za t ion  and appears  t o  have been a 
guide f o r  t h e  excavation of p i t s  and open c u t s  i n  t h e  
absence of o t h e r  encouraging s igns .  

"To t h e  no r theas t  of Courtney Lake t h r e e  shallow s h a f t s ,  
t h e  deepest  is  t e n  f e e t ,  have been excavated i n  an 
andes i te .  Nor ther ly  t r end ing  shea r  o r  f r a c t u r e  zones 
are  exposed i n  t h e s e  s h a f t s  a long  wi th  c a l c i t e  s t r i n g e r s ,  
malachi te  and chalcoci te ."  

C. Mine ra l i za t ion  
"Malachite and/or cha lcoc i t e  mine ra l i za t ion  are found i n  
most of  t h e  workings on t h e  property.  
occurs  wi th in  f r a c t u r e  zones, on f r a c t u r e  p lanes  and i n  
quar t  z ve ins  . 

The mine ra l i za t ion  

nMalachite s t a i n i n g  i s  an  i n d i c a t i o n  of  cha lcoc i t e  
mine ra l i za t ion  which i n  i t se l f  w a s  masked by e i t h e r  t h e  
shea r  zones o r  obscured by being f i n e l y  disseminated 
wi th in  t h e  andes i te .  

~ 
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SURVEY PROCEDURE 

The IP survey w a s  t o  have been c a r r i e d  out over  
anomalous zones prev ious ly  e s t ab l i shed  by t h e  
magnetic and VLF-EM surveys. 

Unfortunately,  it w a s  no longer  poss ib l e  t o  fo l low t h e  
o l d  survey l i n e s  as only p o r t i o n s  of t h e  g r i d  were 
s t i l l  v i s i b l e .  F o r  t h i s  reason a second base l i n e  
was chained and f lagged a t  100-foot i n t e r v a l s  along 
l i n e  35 E between l i n e s  10 S and 25 S. This  base 
l i n e  w a s  run about N 10' W from a po in t  900 f e e t  
N 80' E o f  s t a t i o n  25 S ,  20 E o f  t h e  o l d  g r id .  
c r o s s  l i n e s  were f lagged a t  ZOO-foot i n t e r v a l s .  

The 

The survey w a s  run us ing  a Wenner a r r a y  with a 200- 

f o o t  e l e c t r o d e  spacing. Measurements were taken every 
ZOO f e e t .  

The l i n e s  t o  t h e  south of Courtney Lake were run f rom 
t h e  o ld  base l i n e  and a r e  as  shown on s h e e t s  1 t o  3 .  

Non-polarizing, unglazed, porous p o t s  wi th  a copper 
e l e c t r o d e  and a copper su lpha te  e l e c t r o l y t e  were used 
f o r  t h e  p o t e n t i a l  e l ec t rodes .  
used f o r  t h e  cu r ren t  e l ec t rodes .  The charge t ime f o r  
each reading  throughout t h e  survey was e igh t  seconds and 
t h e  vo l t age  used t o  d r i v e  t h e  cu r ren t  i n t o  t h e  ground 
w a s  p r imar i ly  4.00 v o l t s .  

S t a i n l e s s  s t e e l  s t a k e s  were 

Geotronics Surveys Ltd. 1 
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TREATMEXVT OF DATA 

1. Induced P o l a r i z a t i o n  
The I P  r e s u l t s  were normalized by d iv id ing  t h e  i n t e g r a t e d  
I P  reading  i n  mil l ivol t -second by t h e  impressed emf 
( o r  primary vol tage)  i n  m i l l i v o l t s  and mul t ip l i ed  by 
1000 t o  g e t  what i s  gene ra l ly  r e f e r r e d  t o  as  c h a r g e a b i l i t y  
i n  mil l ivol t -seconds/vol t  o r  mi l l i seconds .  These 
r e s u l t s  were then  p l o t t e d  on shee t  1 and p r o f i l e d  on 
shee t  4. 

2. R e s i s t i v i t v  
Tb ge t  t h e  r e s i s t i v i t y  value i n  ohm-meters, t h e  primary 
vo l t age  i s  divided by t h e  cu r ren t  and mul t ip l i ed  by 
383 meters  (which i s  a geometric f a c t o r  p e c u l i a r  t o  t h e  
Wenner a r r a y  with an e l ec t rode  spacing of 200 f e e t ) .  
The r e s u l t s  were then  p l o t t e d  on shee t  2 and p r o f i l e d  
on shee t  4 with t h e  c h a r g e a b i l i t y  da ta .  

3 .  S e l f - p o t e n t i a l  
SP readings  f rom an I P  survey a r e  o f t e n  e r r a t i c  because 
o f  t h e  r e s i d u a l  vo l tage  l e f t  i n  t h e  ground from pre- 
v ious  I P  pu l se s  and t h e r e f o r e  do not  r e f l e c t  t h e  t r u e  
ground p o t e n t i a l .  F o r  t h i s  reason,  it i s  meaningless 
t o  c a l c u l a t e  and p l o t  t h e  s e l f - p o t e n t i a l  f rom t h e  s e l f -  
p o t e n t i a l  g rad ien t  readings  and o f t e n ,  t h e  g rad ien t  
readings  themselves add l i t t l e  t o  t h e  geologica l  p i c t u r e .  
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However, s i n c e  t h e  SP readings  have had a d e f i n i t e  
value on some previous surveys i n t e r p r e t e d  by t h e  
w r i t e r ,  t hey  were p l o t t e d  on shee t  3 and p r o f i l e d  
wi th  t h e  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  i n  shee t  4. 

4. Composite Map 

A composite map was drawn of t h e  r e s u l t s  of a l l  of 
t h e  surveys s o  f a r  c a r r i e d  out on t h e  Dor c l a i m s .  
This  w a s  done t o  a i d  i n  t h e  c o r r e l a t i v e  i n t e r p r e t a t i o n  
between t h e  va r ious  surveys. 
a r e  shown on shee t  5. 

The composite r e s u l t s  

DISCUSSION OF RESULTS 

1) Chargeabi l i ty  
The c h a r g e a b i l i t y  va lues  were contoured a t  an i n t e r v a l  
o f  2 msecs. ( mil l i seconds)  from 8 msecs and up. 
anomalous th re sho ld  value w a s  chosen t o  be 10 msecs. 
The va lue ,  8 msecs, w a s  f e l t  t o  be poss ib ly  an i n d i c a t o r  
of mine ra l i za t ion  and t h e r e f o r e  i s  c a l l e d  t h e  sub- 
anomalous th re sho ld  value and i t s  contour is  dashed in .  

The 

The chosen th re sho ld  va lues  produce s e v e r a l  anomalies, 
t h e  main ones being around t h e  2 known zones o f  
mine ra l i za t ion .  
t h e  th re sho ld  va lues  t o  be t o o  low. 
be considered t h a t  much of t h e  I P  survey was c a r r i e d  
o u t  over a r e a s  e s t a b l i s h e d  anomalous by previous surveys. 

It i s  p o s s i b l e  t h e  w r i t e r  has  chosen 
However, it must , 
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13 . 

2. R e s i s t i v i t l  
The r e s i s t i v i t y  map w a s  contoured a t  an i n t e r v a l  o f  
100 ohm-meters. The 300-ohm-meter contour w a s  l e f t  
out s ince  it i s  background and consequently would 
d e t r a c t  from t h e  i n t e r p r e t a b i l i t y .  The 100- and 200- 

ohm-meter contours  were dashed i n  and t h e  contours  
400 ohm-meters and above were drawn i n  s o l i d .  

As a r e s u l t  t h e r e  a r e  3 major  r e s i s t i v i t y  h ighs ,  one 
minor one, and 5 r e s i s t i v i t y  l o w s ,  

The known mine ra l i za t ion  i s  found i n  t h e  western s i d e  
o f  2 o f  t h e  major r e s i s t i v i t y  highs.  
t i v i t y  high i s  loca ted  t o  t h e  immediate southeas t  o f  
t h e  lake.  No known mine ra l i za t ion  occurs  around t h i s  
r e s i s t i v i t y  high. The minor r e s i s t i v i t y  high occurs  
t o  t h e  n o r t h  o f  t h e  l a k e  and no known mine ra l i za t ion  
occurs  around it e i t h e r ,  

The t h i r d  r e s i s -  

The w r i t e r  f e e l s  t h a t  t h e  r e s i s t i v i t y  highs a r e  r e f l e c t -  
i n g  a c e r t a i n  rock-type. 
d i f f e r e n t  vo lcanic  flow. All highs  s t r i k e  no r the r ly .  

Perhaps t h e  rock-type i s  a 

Three o f  t h e  r e s i s t i v i t y  l o w s  a r e  a s soc ia t ed  with IP  
anomalies a s  w i l l  be discussed below. 

3 . S e l f - p o t e n t i a l  
The i n t e r p r e t a t i o n  f o r  t h e  s e l f - p o t e n t i a l  i s  taken f rom 
t h e  p r o f i l e s  on shee t  4. 

I Geotronics Surveys Ltd. d 



A s  w a s  pointed out  above, SP readings  from an IP 
survey are  q u i t e  e r r a t i c  and on t h i s  survey t h i s  
proves t o  be no d i f f e r e n t .  
d e f i n i t e  . Only one anomaly i s  

The anomaly i s  l o c a t e d  on L-80s 
a p o s i t i v e  high of  p l u s  56 mvs. 

a t  5lE and reaches 
( m i l l i v o l t s )  . It 

c o r r e l a t e s  with a small I P  anomaly and a small s o i l  
geochemistry anomaly. It t h e r e f o r e  i s  q u i t e  probable 
t h a t  t h e  c a u s i t i v e  source i s  somewhat massive copper 
su lphides  wi th  some disseminat ion i n  t h e  wallrock. 

Some small SP anomalies are  found i n  t h e  a r e a  of t h e  
nor thern  mineral ized zone. Another i s  found on L-10 S 
a t  45E t o  t h e  immediate w e s t  of an IP and s o i l  geo- 
chemistry anomaly. 

4. Compilation of Resu l t s  
I n  t h e  fol lowing d i scuss ion ,  t h e  anomalous ones w i l l  
be i d e n t i f i e d  by t h e  same l e t t e r s  used i n  t h e  writer's 
s o i l  geochemistry r e p o r t  . 
a )  Zone A 
The main anomalous a r e a  is t h a t  label led Zone A and 
occurs  from about 36 E t o  t h e  b a s e l i n e  and is  open on 
both t h e  n o r t h  and south  ends. The southern known 

minera l i za t ion  occurs  approximately wi th in  Zone A's  
center .  
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The most important c o r r e l a t i o n  t h e  w r i t e r  f e e l s  
i s  t h a t  between I P  and s o i l  geochemistry anomalies. 
Where t h e s e  c o r r e l a t e  is  found t h e  b e s t  p r o b a b l i t y  
f o r  t h e  occurrence of copper su lphides ,  

The b e s t  c o r r e l a t i o n  wi th in  Zone A appears  t o  be t h e  
one l o c a t e d  t o  t h e  immediate e a s t  of  t h e  highway. 
Here an I P  anomaly of  high i n t e n s i t y  (20 msecs,) 
c o r r e l a t e s  wi th  t h e  western p a r t  o f  a copper s o i l  
geochemistry anomaly. Within t h e  c e n t e r  of t h e  geo- 
chemistry anomaly i s  a r e s i s t i v i t y  low. I n  a d d i t i o n  
a VLF-EIM anomaly of  h igh  i n t e n s i t y  c o r r e l a t e s  d i r e c t l y  
w i t h  t h e  I P  anomaly and t h e  western edge of t h e  
r e s i s t i v i t y  low. 
w i t h  t h e  e a s t e r n  edge o f  t h e  same r e s i s t i v i t y  low. 
There is  no d e f i n i t e  c o r r e l a t i o n  with t h e  magnetics. 
P a r t  of t h e  zone c o r r e l a t e s  wi th  a magnetic high and 
p a r t  wi th  a magnetic low. 

Another VLF-EM anomaly c o r r e l a t e s  

A s  a r e s u l t  o f  t h e s e  c o r r e l a t i o n s  a very probable in- 
t e r p r e t a t i o n  i s  t h a t  t h e  va r ious  anomalies a r e  re- 
f l e c t i n g  a zone o f  copper sulphides .  A s  i s  o f t e n  t h e  
case ,  t h e  supposed mineral ized zone is  of r e l a t i v e l y  
high conduct iv i ty .  T h i s  i s  shown by t h e  r e s i s t i v i t y  
low and t h e  VLF-EM highs  on t h e  western and e a s t e r n  
edges of t h e  r e s i s t i v i t y  low, The copper s o i l  geo- 
chemistry anomaly shows t h a t  a t  least  some of t h e  mineral- 
i z a t i o n  maybe copper, The I P  anomaly on t h e  western 
edge of  t h e  zone may i n d i c a t e  p y r i t i z a t i o n  i n  a d d i t i o n  
t o  copper su lphides ,  
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The I P  anomaly t o  t h e  immediate e a s t  of  t h e  zone may 
a l s o  i n d i c a t e  p y r i t i z a t i o n .  Within t h e  l a t t e r  
mentioned IP anomaly occurs  t h e  main showing. 

The mineral ized zone as i n d i c a t e d  by t h e  above- 
mentioned anomalies appears  t o  s t r i k e  about N 25' E, 
is  about 1000 f e e t  wide and i s  open on t h e  no r th  and 
south  ends. I n  a d d i t i o n ,  t h e  zone appears  t o  widen 
towards t h e  south. 

Other p a r t s  of Zone A t h a t  are f a i r l y  i n d i c a t i v e  of 
copper su lphides  a r e  centered  a t  (L-eOS, 22E) and 
(L-gOS, 32E). Both have e x c e l l e n t  c o r r e l a t i o n  between 
IP  and copper s o i l  geochemistry. 

b) Zone B 
The nor thern  known mine ra l i za t ion  occurs  wi th in  t h i s  
zone. 
IP anomaly, a copper s o i l  geochemistry anomalous zone, 
and a r e s i s t i v i t y  high. I n  a d d i t i o n ,  t h r e e  small VLF-ZN 
anomalies s t r i k e  n o r t h e r l y  through Zone B. 
do no t  produce any d e f i n i t e  c o r r e l a t i o n .  

It is  cha rac t e r i zed  by the  c o r r e l a t i o n  of an 

The magnetics 

It i s  q u i t e  l i k e l y  t h a t  a zone of  su lphide  mine ra l i za t ion  
i s  being r e f l e c t e d  by t h e  va r ious  survey methods. As 
i n  Zone A ,  t h e  copper s o i l  geochemistry shows t h a t  a t  
l e a s t  some of t h e  mine ra l i za t ion  maybe copper. The IP  
anomaly i n d i c a t e s  t h a t  it i s  f r a c t u r e  f i l l i n g  o r  
disseminated. The r e s i s t i v i t y  high wi th in  t h i s  zone 
probably i s  r e f l e c t i n g  a d i f f e r e n t  rock-type t h a t  is  t h e  
host-rock f o r  t h e  minera l iza t ion .  
could w e l l  be r e f l e c t i n g  shea r  zones. 

The VLF-EM anomalies 
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Zone B a l s o  appears  t o  be s t r i k i n g  north.  
geochemistry shows t h e  l eng th  of t h e  zone t o  be a t  
l e a s t  2400 f e e t  long. It i s  open on t h e  e a s t  end 
and perhaps t h e  n o r t h  end. 

The 

To t h e  immediate west of t h i s  zone i s  found an I P  
anomaly about 1000 f e e t  by 4.00 f e e t  and s t r i k i n g  i n  
an e a s t e r l y  d i r e c t i o n .  

There i s  no copper s o i l  geochemistry anomaly o r  anomalies 
f rom o t h e r  geophysical methods t h a t  c o r r e l a t e  with t h e  
I P  anomaly. It must be remembered, however, t h a t  t h e r e  
being 
does no t  preclude copper minera l iza t ion .  The reason i s  
t h a t  t h e  I P  i n  t h i s  case i s  explor ing a t  most  t o  a 
PjO-foot  depth and t h e  s o i l  geochemistry i s  explor ing  
only t o  t h e  t o p  o f  t h e  bedrock which i n  t h i s  case i s  
probably only a few 10's o f  f e e t .  

no c o r r e l a t i o n  with copper s o i l  geochemistry 

c )  Zone C 

This  zone i s  charac te r ized  by t h e  c o r r e l a t i o n  o f  an I P  
anomaly and a copper s o i l  geochemistry anomaly. It 
appears  t o  s t r i k e  no r th ,  i s  a t  l e a s t  500 f e e t  long,  
200 f e e t  wide, and i s  open on t h e  no r th  end. 

d )  Zone D 
Th i s  zone i s  centered a t  about (L-25S, 20E) and i s  
cha rac t e r i zed  by good c o r r e l a t i o n  between an I P  anomaly, 
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a r e s i s t i v i t y  l o w ,  and a copper s o i l  geochemistry 
anomaly. Furthermore, t h e r e  i s  f a i r  c o r r e l a t i o n  
wi th  a VLF-EM anomaly. 

It i s  d i f f i c u l t  t o  a s c e r t a i n  what t h e  s t r i k e  and 
dimensions o f  t h i s  zone a r e  s i n c e  it occurs  on t h e  
western edge of t h e  I P  survey. 

e) Zone E 

- T h i s  anomalous zone i s  composed of an I P  anomaly, a 
r e s i s t i v i t y  l o w ,  a magnetic l o w ,  a VLF-EM anomaly 
and a few i s o l a t e d  copper s o i l  geochemistry anomalies. 
It i s  a l s o  d i f f i c u l t  t o  a s c e r t a i n  t h e  s i z e  and s t r i k e  
o f  t h i s  zone s i n c e  it i s  found on t h e  eas t e rn  edge 
o f  t h e  survey area.  

November 7 ,  1973 
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Resume of 
Professional and Technical Experience 

of 
Howard Larson, Geophysicist 

Education 

1971 Graduate of the University of British Columbia with a 
Bachelor's degree in Science (B.Sc.) in geophysics. 

Experience 

August 1971 to Geotronics Surveys Ltd. 
Present Geophysicist in both mining and 

engineering geophysics. 

May 1970 to Tri-Con Exploration Surveys Ltd. 
September 1970 Field Supervisor in geophysics. 

May 1969 to Atlas Explorations Ltd. 
September 19 69 Geochemical analyst and geophysical 

operator. 

May 1968 to Coast Eldridge Engineers and Chemists. 
September 1968 Chemist's assistant on geochemical rock 

assays and soil samples. 

Location of experience is British Columbia, Yukon, and the 
Northwest Territories. 

Types of geophysical surveys experience are single and multi- 
channel seismic, induced polarization, resistivity, self-potential, 
magnetometer (air and ground), various types of electromagnetic, 
radiometric and soil sampling. 
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COST BREAKDOWN 
on an 

INDUCED P O L A R I Z A T I O N  SURVEY 
on t h e  
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INSTRUMENTATION AND THEORY 

The instrument used was a Model A-2 p o r t a b l e  t i m e -  
domain pu l se  type  manufactured by Sabre E lec t ron ic  
Insturments  L t d . ,  Burnaby, B.C. A 12-volt  l e a d  
a c i d  s t o r a g e b a t t e r y  (rechargeable)  w a s  used as a power 
supply. T h i s  u n i t  has a t r a n s m i t t e r  power output  of 
330 w a t t s  normal and up t o  400 watts w i t h  f u l l y  
charged b a t t e r y .  Output vo l t age  i s  400, 800 or 1,200 
v o l t s  w i th  s e l e c t i o n  by a switch. 
l e n g t h  i s  1 t o  12 seconds, v a r i a b l e ,  de lay  t i m e  i s  
250 mil l i seconds  and i n t e g r a t i o n  t i m e  is  1 second. 
s e l f - p o t e n t i a l  buckout i s  operated manually by a t e n  
t u r n  p r e c i s i o n  pot  with a range o f 2  1 v o l t .  

The time of pu lse  

The 

There are  b a s i c a l l y  two methods of I P  surveying, 
frequency-domain and t i m e  domain. Both methods are 
dependent on a cu r ren t  f lowing a c r o s s  an e l e c t r o l y t e -  
e l e c t r o d e  i n t e r f a c e  o r  an e l ec t ro ly t e -c l ay  p a r t i c l e  
i n t e r f a c e ,  t h e  former being c a l l e d  e l e c t r o d e  p o l a r i z a t i o n  
and t h e  l a t t e r  being c a l l e d  membrane p o l a r i z a t i o n .  

t 

I n  time-domain e l e c t r o d e  p o l a r i z e t i o n ,  a cu r ren t  i s  caused 
t o  flow along e l e c t r o l y t e - f i l l e d  c a p i l l a r i e s  w i th in  t h e  
rock. 
p a r t i c l e s  t h a t  t r a n s p o r t  cu r ren t  by e l e c t r o n s  (most 
su lphides ,  some oxides ,  g r a p h i t e ) ,  i o n i c  charges  bu i ld  
up a t  t h e  p a r t i c l e  e l e c t r o l y t e  i n t e r f a c e ,  p o s i t i v e  ones 
where , the  cu r ren t  e n t e r s  t h e  p a r t i c l e ,  and negat ive  ones 
where it leaves .  This  accumulation of charge c r e a t e s  a 

If t h e  c a p i l l a r i e s  are  blocked by c e r t a i n  mineral  

j - Geotronics Surveys Ltd. 
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vo l t age  t h a t  t e n d s  t o  oppose t h e  c u r r e n t  f low a c r o s s  
t h e  i n t e r f a c e .  When t h i s  cu r ren t  i s  stopped t h e  
c rea t ed  vo l t age  slowly decreases  a s  t h e  accumulated 
i o n s  d i f f u s e  back i n t o  t h e  e l e c t r o l y t e .  Thus i s  
produced t h e  induced p o l a r i z a t i o n  e f f e c t  . 
I n  membrane p o l a r i z a t i o n  a similar e f f e c t  occurs. A 
charged c l a y  p a r t i c l e  a t t r a c t s  oppos i t e ly  charged i o n s  
from t h e  e l e c t r o l y t e  i n  t h e  c a p i l l a r y  around t h e  
p a r t i c l e .  If a cu r ren t  is  forced  through t h e  c a p i l l a r y ,  
t h e  charged i o n s  a r e  d isp laced ,  
stopped, t h e  i o n s  slowly d i f f u s e  back t o  t h e  same 
equalibrium s t a t e  as before  t h e  cu r ren t  flow, This  
exp la ins  I P  anomalies where no metal l ic- type minera ls  
e x i s t .  

When t h e  cu r ren t  i s  

Frequency-domain IF is  based on t h e ' f a c t  t h a t  t h e  
r e s i s t a n c e  produced a t  t h e  electrolyte-charged p a r t i c l e  
i n t e r f a c e  decreases  w i t h  i nc reas ing  frequency. Two 
parameters commonly used f o r  measuring frequency-domain 
induced p o l a r i z a t i o n  a r e  frequency e f f e c t  and metal 
f a c t o r .  The one used f o r  time-domain measurements i s  
c h a r g e a b i l i t y  ( a s  i n  t h i s  survey).  

I n  t h e  process  of ca r ry ing  out an I P  survey,  two o t h e r  
geophysical  methods a r e  used and measured. 
s e l f - p o t e n t i a l  (SP) and r e s i s t i v i t y .  The SP, i t s  
phenomenon descr ibed i n  t h e  fol lowing paragraph, must 
be n u l l e d  by t h e  I P  r e c e i v e r  i n  o rde r  t o  o b t a i n  

These are 
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accura t e  I P  measurements. The r e s i s t i v i t y  value i s  
c a l c u l a t e d  from t h e  vol tage  and cu r ren t  readings  
obtained while  measuring t h e  I P  e f f e c t  and t h e r e f o r e  
can be u t i l i z e d  t o  determine how r e s i s t i v e  ( o r  con- 
duc t ive )  t h e  ground is. 

S e l f - p o t e n t i a l s  a r e  produced i n  t h e  c r u s t  of t h e  e a r t h  
f rom a v a r i e t y  of  processes  t h a t  a r e  chemical, phys ica l  
and electromagnet ic  induct ive .  
p o t e n t i a l  from chemical processes  t h a t  range i n  magni- 
tude  from a few t e n s  of  m i l l i v o l t s  t o  s e v e r a l  hundred 
m i l l i v o l t s  and, i n  r a r e  cases ,  above 1,000 m i l l i v o l t s .  
The causes  of sulphide s e l f - p o t e n t i a l s  i s  not  f u l l y  
understood o r  agreed upon by geophys ic i s t s .  
t h e  more accepted theory  i s  t h a t  t h e  ' b a t t e r y  a c t i o n '  
i s  caused by a d i f f e r e n c e  i n  pH i n  t h e  upper ground 
water  e l e c t r o l y t e s  (more a c i d i c )  and t h e  lower ground 
water  e l e c t r o l y t e s  ( l e s s  a c i d i c )  and i s  abe t t ed  by t h e  
oxida t ion  of su lphides  near  t h e  su r face  forming a c i d s  
t h a t ,  t h e r e f o r e ,  i nc rease  t h e  c o n t r a s t .  The cu r ren t  
caused by t h e  p o t e n t i a l  f l o w s  from t h e  apex o f  t h e  
sulphide body t o  some poin t  a t  depth ( terminus of depos i t  
o r  po in t  of minimum a c i d i t y ) ,  i n t o  t h e  w a l l  rock,  back 
t o  t h e  su r face  and back i n t o  t h e  su lphide  apex. A 
negat ive  
t h e r e f o r e ,  except f o r  a few r a r e  cases ,  su lphide  bodies  
a r e  r e f l e c t e d  by negat ive  anomalies. 

Sulphide bodies produce a 

However, 

pole  is  t h u s  c rea ted  a t  ground su r face  and, 

The g rad ien t  of t h e  s e l f - p o t e n t i a l  ( m i l l i v o l t s / e l e c t r o d e  
spacing i n  f e e t )  i s  what i s  measured i n  an IP survey. 
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