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SUMMARY 
S o i l  geochemis t ry  and induced  p o l a r i z a t i o n  s u r v e y s  were 
c a r r i e d  o u t  o v e r  t h e  Wests ide  showing area w i t h i n  t h e  S a n t a  
p r o p e r t y  o f  Lakewood Mining Co. L t d .  d u r i n g  September ,  1978.  
The p r o p e r t y  i s  l o c a t e d  on and around Wood and Powel l  

Lakes 13  kms N55W of  Alta Lake w i t h i n  t h e  Vancouver 
Mining D i v i s i o n .  Access i s  by t h e  Ca l l aghan  Creek 

g r a v e l  r o a d  which l e a v e s  Highway No. 99  111 kms. n o r t h  of 
Vancouver. The t e r r a i n  i s  modera te  w i t h  s t e e p  areas tha t  
are  i n t e r s p e r s e d  w i t h  r o c k  b l u f f s  and t h e  f o r e s t  c o v e r  i s  
h e a v i l y  c o n i f e r o u s .  

The o b j e c t  o f  t h e  s u r v e y s  was t o  l o c a t e  economic s u l p h i d e  
m i n e r a l i z a t i o n  p o s s i b l y  similar t o  t h a t  o c c u r r i n g  on t h e  

N o r t h a i r  Mines p r o p e r t y ,  5.5,kms t o  t h e  s o u t h e a s t  of t h e  

Wests ide  Zone. 

Prior work on t h e  p r o p e r t y  h a s  c o n s i s t e d  o f  stream and 
sediment  s ampl ing ,  road  b u i l d i n g ,  ' c a t '  t r e n c h i n g ,  and 
diamond d r i l l i n g .  

The p r o p e r t y  f o r  t h e  most p a r t  i s  u n d e r l a i n  by a m e t a v o l c a n i c  
r o o f  pendant  i n t r u d e d  by d i o r i t e s .  The s o u t h w e s t e r n  
c o r n e r  o f  t h e  p r o p e r t y  i s  covered  by Recent  v o l c a n i c s  and  
a few k i l o m e t e r s  t o  t h e  n o r t h e a s t  i s  u n d e r l a i n  by Coas t  
I n t r u s i v e s  g r a n o d i o r i t e .  P y r i t i z a t i o n  o c c u r s  t h r o u g h o u t  
t h e  p r o p e r t y  w i t h  some lead,  z i n c ,  s i l v e r ,  copper  and g o l d  
m i n e r a l i z a t i o n .  
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The s o i l  sampl ing  was done o v e r  a small area on a 25-by 
50-meter g r i d .  The samples  were t e s t ed  f o r  l ead ,  z i n c ,  
s i l v e r  and copper  and the  r e s u l t s  were p l o t t e d  and 
con toured .  F i v e  anomalous zones  were r e v e a l e d .  

The I.P. s u r v e y ,  f r e q u e n c y  domain, was done w i t h  a d i p o l e  
l e n g t h ,  d i p o l e  s e p a r a t i o n ,  and  r e a d i n g  i n t e r v a l  o f  50 
m e t e r s  on t h e  50-meter s e p a r a t e d  l i n e s .  The r e s i s t i v i t y  
and m e t a l  f a c t o r  v a l u e s  were c a l c u l a t e d ,  and these,  a l o n g  
w i t h  t h e  f r equency  e f f e c t  r e a d i n g s ,  were p l o t t e d  and 
con toured .  A c o m p i l a t i o n  map was a l s o  drawn. The s u r v e y  
r e s u l t e d  i n  f o u r  a n o m a l i e s .  

C O N C L U S I O N S  

1. The geology o f  t h e  p r o p e r t y  a p p e a r s  t o  be f a v o u r a b l e  
t o  t h e  o c c u r r e n c e  of  economic s u l p h i d e  m i n e r a l i z a t i o n  
f o r  t h e  f o l l o w i n g  r e a s o n s :  

T h e  p r o p e r t y  i s  u n d e r l a i n  by a r o o f  pendant  o f  meta- 
v o l c a n i c s  tha t  have  been  i n t r u d e d  by d i o r i t e s  c a u s i n g  
s i g n i f i c a n t  a l t e r a t i o n  ( i n c l u d i n g  widespread  p y r i t i -  

z a t i o n )  i n  b o t h  r o c k  t y p e s .  

The p r o p e r t y  i s  c r o s s e d  by a s e r i e s  of f a u l t s  r u n n i n g  
n o r t h e a s t e r l y ,  n o r t h w e s t e r l y  and n o r t h e r l y .  The 

Westside showing o c c u r s  a t  a c o n j u n c t i o n  of two o f  
these  f a u l t s .  

The p r o p e r t y  i s  i n  c l o s e  p r o x i m i t y  t o  and on s t r i k e  
o f  one of t he  N o r t h a i r  v e i n s .  

One of t h e  diamond d r i l l  h o l e s  e n c o u n t e r e d  c o p p e r ,  
lead,  s i l v e r  and g o l d  m i n e r a l i z a t i o n .  

~ - GEOTRONICS SURVEYS LTD. 
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The s o i l  geochemistry survey r e v e a l e d  f o u r  main 
zones t h a t  were anomalous i n  lead, z i n c ,  s i l v e r  and 
copper  va lues .  A f i f t h ,  l -va lue  zone was anomalous 
i n  z i n c  and h igh ly  anomalous i n  lead. 

The main zone i s  t h a t  l a b e l l e d  A which has an average  
s t r i k e  of  east-west, i s  open on b o t h  ends and 
t h e r e f o r e  has a minimum l e n g t h  of 200 meters.  

The o t h e r  f o u r  zones have smaller minimum s i z e s  
bu t  are  open i n  a t  l ea s t  one d i r e c t i o n .  

The I . P .  survey has r evea led  f o u r  anomalies  l e t t e r e d  
A t o  D .  Anomaly A c o n s i s t s  of s e v e r a l  anomalous 
r e a d i n g s  but  anomalies B,  C and D c o n s i s t  of  only 
one anomalous r ead ing  each.  

T h e  I . P .  anomalies e s s e n t i a l l y  occur  i n  between and 
a d j a c e n t  t o  t h e  s o i l  geochemistry anomalies .  T h i s  

s t r o n g l y  sugges t s  t h a t  t h e  I . P .  anomalies  a r e  
r e f l e c t i n g  p y r i t i z a t i o n  t ha t  occur s  a d j a c e n t  t o  t h e  

c a u s i t i v e  sources  of t h e  s o i l  geochemistry anomalies ,  
i . e .  t h e  l e a d ,  z i n c ,  s i l v e r  and copper  m i n e r a l i z a t i o n .  
Gold v a l u e s  may ve ry  w e l l  be found w i t h i n  t h e  

p y r i t i z a t i o n .  

RECOMMENDATIONS 

The f a v o u r a b l e  geology as w e l l  as  the c o r r e l a t i v e  r e s u l t s  
of t h e  s o i l  geochemistry and I . P .  surveys  w a r r a n t s  f u r t h e r  
work as f o l l o w s :  

1. The s o i l  geochemistry and I . P .  surveys  should  be 

extended i n  a l l  d i r e c t i o n s  over a much wider  area. 

T h i s  w i l l  r e s u l t  i n  a more a c c u r a t e  p i c t u r e  of what 
i s  anomalous as w e l l  as f u r t h e r  d e l i n e a t i n g  t h e  

p r e s e n t l y  known anomalies .  T h i s  i s  e s p e c i a l l y  t r u e  

GEOTRONICS SURVEYS LTD. _ _  - 
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of  t h e  I.P. su rvey  s i n c e  t h e  w r i t e r  s u s p e c t s  that  
t h e  t h r e s h o l d  v a l u e s  a re  s i g n i f i c a n t l y  lower .  

2 .  Magnet ic  and VLF-EM s u r v e y s  shou ld  be done o v e r  t h e  

whole p r o p e r t y  p r i n c i p a l l y  f o r  g e o l o g i c a l  mapping 
pu rposes .  The VLF-EM i n  a d d i t i o n  may be u s e f u l  i n  
d e l i n e a t i n g  s u l p h i d e  zones .  

3. The e x p l o r a t i o n  t o  da te  has d e f i n i t e l y  r e s u l t e d  i n  
diamond d r i l l  t a rge t s .  These c o u l d  be d r i l l e d  a t  
t h e  p r e s e n t  t i m e ,  b u t  i n  t h e  w r i t e r ' s  o p i n i o n ,  i t  
i s  more p r e f e r a b l e  t o  w a i t  u n t i l  recommendations 1 
and 2 a re  c a r r i e d  o u t .  The t a r g e t s  are  t h e  s o i l  
geochemis t ry  zones 1, 3, 2,  and 4 ,  l i s t e d  i n  o r d e r  of  
impor tance .  One d r i l l  h o l e  shou ld  be d r i l l e d  on I . P .  
anomaly B because  o f  i t s  c o r r e l a t i o n  w i t h  t h e  s o i l  
anomaly 1. The e x a c t  l o c a t i o n  and d i p  o f  t h e  d r i l ' l  

h o l e s  would be  more a c c u r a t e l y  de te rmined  by a 
g e o l o g i s t  on t h e  p r o p e r t y  who would take  i n t o  accoun t  
t h e  geology as w e l l  as t h e  t e r r a i n .  

GEOTRONICS SURVEYS LTD. 
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GEOPHYSICAL-GEOCHEMICAL REPORT 

on 

INDUCED POLARIZATION 

AND SOIL SAMPLE SURVEYS 

OVER THE SANTA WESTSIDE ZONE 

SANTA CLAIM GROUP 

NORTHAIR AREA, VANCOUVER M.D., B.C. 

INTRODUCTION AND GENERAL REMARKS 
This report discusses the survey procedure, compilation of 
data, and the interpretation of an induced polarization (I.P.) 
survey, and a soil sampling survey over a portion of the 
Santa Claim located a few kilometers northwest of Northair 
Mines in the Vancouver Mining Division. 

The surveys were carried out during the ‘month of September, 
1978 by personnel of Lakewood Mining. The total number of 
samples picked up were 104 and these were subsequently tested 
for lead, zinc, silver and copper. 

Two kms. of I.P. survey with 4 4  readings were carried out. 
The two surveys were done over a small grid on the Santa 
Westside Zone as shown on Sheet 1. 

The purpose of carrying out the two surveys was to locate 
probable zones of economic sulphide mineralization. The soil 

. sampling, hopefully, should reflect the mineralization directly. 

.- GEOTRONICS SURVEYS LTD. 
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The purpose  of t he  I . P .  s u r v e y  was t o  l o c a t e  f r a c t u r e -  
f i l l i n g  o r  d i s s e m i n a t e d  ( i . e .  non-massive) s u l p h i d e s  which 
could  mean l o c a t i n g  p y r i t i z a t i o n  a s s o c i a t e d  w i t h  t h e  economic 
s u l p h i d e  m i n e r a l i z a t i o n .  

PROPERTY AND OWNERSHIP 
The p r o p e r t y  i s  compr ised  of f i v e  c l a i m s  composed o f  35 u n i t s  
as shown on S h e e t  1 and as d e s c r i b e d  below: 

C l a i m  N a m e  No. U n i t s  
S a n t a  20 
S a n t a  S o u t h e a s t  2 

S a n t a  Nor th  6 
S a n t a  East 3 
S a n t a  Sou th  4 

The c l a i m s  a re  owned by Lakewood 
B r i t i s h  Columbia. 

L O C A T I O N  AND A C C E S S  

Record No. E x p i r y  Date 
6 4 ( 1 2 )  Dec 2 2 ,  1979  
75(  3 )  Mar 22, 1 9 8 0  
7 6 (  3 )  Mar 22, 1 9 8 0  
7 7 (  . 3 )  Mar 22, 1980 
78(  3 )  Mar 22, 1 9 8 0  

Mining Co.Ltd o f  Vancouver ,  

The p r o p e r t y  i s  c e n t e r e d  a l o n g  a 
f o u r  kms. s o u t h e a s t  o f  Ca l l aghan  

s o u t h - t r e n d i n g  v a l l e y  a b o u t  
Lake.  'It i s  l o c a t e d  1 5  kms. 

N5W of t h e  n o r t h  end o f  Daisy  Lake and 13 kms. N 5 5 W  o f  t h e  

s o u t h  end of A l t a  Lake. 

The g e o g r a p h i c a l  c o o r d i n a t e s  a r e  50' 10' n o r t h  l a t i t u d e  and 
123' 08 '  w e s t  l o n g i t u d e .  

Access t o  t h e  c l a i m s  i s  g a i n e d  by t r a v e l l i n g  n o r t h  a l o n g  
Highway 99 a b o u t  111 kms. f rom Vancouver t o  where C a l l a g h a n  
Creek c r o s s e s  t h e  r o a d  ( a b o u t  5 kms. past Brandywine F a l l s ) .  
A s h o r t  d i s t a n c e  n o r t h e a s t  o f  Ca l l aghan  Creek, one  t u r n s  
n o r t h  o n t o  a f a i r l y  good g r a v e l  r o a d  and t r a v e l s  a b o u t  8 kms. 
t o  a f o r k .  The S a n t a  p r o p e r t y  a c c e s s  r o a d  ( r u n s  t o  t h e  e a s t )  
i s  abou t  5 .5  kms. past t h e  f o r k  on t h e  l e f t  r o a d .  

GEOTRONICS SURVEYS LTD 
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PHYSIOGRAPHY 
The p r o p e r t y  i s  found w i t h i n  t h e  p h y s i o g r a p h i c  u n i t  known 
as t h e  Coast  Mounta ins ,  t h e  t e r r a i n  o f  which i n  g e n e r a l  
i s  q u i t e  rugged .  The t e r r a i n  o f  t h e  p r o p e r t y  i t s e l f ,  
however, i s  modera t e  w i t h  rough s e c t i o n s .  The s l o p e s  v a r y  
from l e v e l  t o  a b o u t  30' w i t h  r o c k  b l u f f s  o c c u r r h g  l o c a l l y .  

Two small l akes  o c c u r  w i t h i n  t he  c l a i m s  a r e a  and are  d r a i n e d  
by Alexander  Creek and i t s  t r i b u t a r y .  Smal l  c r e e k s  and 
small swamp-like lakes are found th roughou t  t h e  p r o p e r t y .  

The p r o p e r t y  i s  cove red  by a c o n i f e r o u s  f o r e s t  o f  large 
t r e e s  w i t h  modera t e  unde rb rush .  

H I S T O R Y  OF PREVIOUS WORK 

The S a n t a  C l a i m  was s taked i n  1976. P r i o r  to t h i s  t h e  ground 
was covered  by t h e  FASS C l a i m  Group o v e r  which t h e  C u l t o r  
S y n d i c a t e  d i d  some s o i l  and  s t r e a m  sediment  sampl ing  i n  1973. 

Lakewood b u l l d o z e d  i n  t h e  a c c e s s  r o a d ,  dug one t r e n c h  and 
d r i l l e d  t h r e e  diamond d r i l l  h o l e s  d u r i n g  t h e  e x p l o r a t i o n  
s e a s o n  o f  1977. 

GEOLOGY 

The main p o i n t s  of  t h e  geology w i l l  o n l y  be mentioned here .  
For  a more d e t a i l e d  d e s c r i p t i o n ,  s e e  Sookochof f ' s  r e p o r t s .  

The g e n e r a l  a r e a  i s  u n d e r l a i n  by p l u t o n i c  r o c k s  o f  t h e  Coas t  
C r y s t a l l i n e  Complex o f  unknown age and no r thwes t  t r e n d i n g '  
metamorphosed r o c k s .  Wi th in  t h e s e  r o c k s  occur  n o r t h - t o  
n o r t h w e s t e r l y - t r e n d i n g  pendan t s  composed of  m e t a v o l c a n i c  
and metasedimentary  s t ra ta .  The N o r t h a i r  mine o c c u r s  i n  one 
of these  p e n d a n t s .  

GEOTRONICS SURVEYS LTD. 
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Eighty percent of the claims are underlain by a metavolcanic 
pendant of Upper Triassic to Lower Cretaceous Age. The 
main rock-type is greenstone with minor metasediments. The 
pendant has been intruded by diorites causing significant 
and widespread alteration. The southwest corner of the claims 
are underlain by Upper Tertiary to recent volcanics with 
the rock-types being dacite, andesite, and basalt breccias, 
tuffs, and flows. About 1.5 kms to the northeast occurs 
granodiorite of the Coast Intrusives(unknown age). 

Many faults strike through the property, mainly in a north- 
easterly direction, and also northerly and northwesterly. 

In discussing mineralization on the property, Sookochoff 
noted:- 
"In addition to pyrite which is found throughout the area, 
mineralization consists of: chalcopyrite occurring as 
disseminations and blebs in association with pyrite in 
metadiorites and metasediments; galena occurring in a 
quartz vein at the Westwood showing and also occurring 
in association with pyrite and chalcopyrite in D.D.H. #3 
at the Westwood showing: scheelite occurring rarely as 
blebs within quartz and quartz-carbonate veinlets." 

The Westside showing consists primarily of pyritization 
and occurs at a conjunction of two orthogonal faults. 

Soil and stream sediment sampling done throughout the property 
other than the Westside area has revealed anomalies in lead, 
zinc, silver, copper, tungsten and nickel. 

The three diamond drill holes all encountered pyritization 
in varying degrees with some disseminations of chalcopyrite. 
In addition, drill hole 2 encountered interesting values in 
copper, lead, silver and gold. 

GEOTRONICS SURVEYS LTD. _ _  
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SOIL GEOCHEMISTRY SURVEY 

1. Survey P rocedure :  
The s o i l  samples  were t a k e n  at  25-meter s e p a r a t i o n s  on l i n e s  
50  me te r s  a p a r t  and r u n n i n g  i n  a s o u t h e r l y  d i r e c t i o n .  I n  
a d d i t i o n ,  L-20s  was sampled, which r u n s  w e s t e r l y .  The samples  
were t a k e n  w i t h  a n  auge r  and t h e  h o r i z o n  sampled was B y  t h e  

c o l o u r  of which v a r i e d  from brown t o  r e d d i s h  brown. The d e p t h  
t h e  sample was t a k e n  from was a b o u t  30 cms. Samples were 
p l a c e d  i n  brown w e t - s t r e n g t h  p a p e r  bags  w i t h  g r i d  c o - o r d i n a t e s  
marked t h e r e o n .  

2 .  T e s t i n g  P rocedures :  
A l l  samples were t e s t e d  by Vangeochem Lab L t d .  o f  N a r t h  
Vancouver, B . C .  The sample i s  f i r s t  t h o r o u g h l y  d r i e d  and t h e n  
s i f t e d  t h r o u g h  a n  -80 mesh s c r e e n .  A measured amount of t h e  

s i f t e d  m a t e r i a l  i s  t h e n  p u t  i n t o  a t e s t  t u b e  w i t h  subsequen t  
measured a d d i t i o n s  of  a s o l u t i o n  o f  p e r c h l o r i c  and n i t r i c  a c i d .  
T h i s  m i x t u r e  i s  nex t  h e a t e d  for a c e r t a i n  l e n g t h  of t i m e .  
The par t s  pe r  m i l l i o n  (ppm) c o p p e r ,  l ead ,  z i n c  or s i l v e r  i s  
t h e n  measured by a tomic  a b s o r p t i o n .  

3. .Treatment  o f  Data: 
The wr i t e r  u s u a l l y  a p p l i e s  s t a t i s t i c s  t h r o u g h  g r a p h i c a l  
means t o  t h e  geochemis t ry  data i n  o r d e r  t o  o b t a i n  t h e  s t a t i s -  
t i c a l  p a r a m e t e r s  such  as t h e  anomalous t h r e s h o l d  v a l u e .  
However, t h i s  geochemis t ry  s u r v e y  was c a r r i e d  o u t  o v e r  a 
l i m i t e d  a r e a  w i t h  a l i m i t e d  number o f  samples, t h a t  i t  c o u l d  
b e  m i s l e a d i n g  t o  app ly  s t a t i s t i c s .  For example,  i t  i s  
p o s s i b l e  t h a t  t h e  whole s u r v e y  area i s  anomalous i n  lead.  

Using s t a t i s t i c s ,  one may o b t a i n  a n  anomalous t h r e s h o l d  

v a l u e  t h a t  i s  h i g h e r  t h a n  t h e  a c t u a l  v a l u e .  T h e r e f o r e ,  t h e  

sampl ing  shou ld  be  done o v e r  a much wider  area w i t h  a g r e a t e r  
’ number of  samples b e i n g  p i c k e d  up i n  o r d e r  t o  c a l c u l a t e  more 

a c c u r a t e  s t a t i s t i c a l  parameters. 

- GEOTRONICS SURVEYS LTD. 
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Zinc 

1 5  

I n  t h i s  c a s e ,  t h e r e f o r e ,  i t  i s  f e l t  t h e  best  method i s  t o  

s imply examine t h e  data and estimate t h e  v a r i o u s  p a r a m e t e r s .  
T h i s  method, however, w i l l  n o t  e n t i r e l y  g e t  away from t h e  
problem of a h i g h  p e r c e n t a g e  o f  t h e  data b e i n g  anomalous 
( i f  t h i s  i n  f a c t  i s  t h e  c a s e ) .  

I 

S i l v e r  

0 .5  

The lead,  z i n c ,  s i l v e r  and copper  v a l u e s  were f i r s t  p l o t t e d  
on sheets  2 t h r o u g h  t o  5,  r e s p e c t i v e l y ,  which are  a t  a s c a l e  
o f  1:2500 (1 cm = 25 m ) .  By examinat ion  t h e  s t a t i s t i c a l  
pa rame te r s  were t h e n  de te rmined  as f o l l o w s :  ( v a l u e s  a re  i n  
pa r t s  per m i l l i o n ) .  

I 

) 
Mean background v a l u e  

Sub-anomalous th res -  
ho ld  v a l u e  20 

I 

I 

Anomalous t h r e s h o l d  
v a l u e  30 

1 

, 

0 .9  

Copper 

10 

25 

50 

The v a l u e s  were t h e n  c o n t o u r e d  a t  a n  i n t e r v a l  similar to b e i n g  
l o g a r i t h m i c  b e g i n n i n g  a t  t h e  sub-anomalous t h r e s h o l d  v a l u e .  
T h i s  c o n t o u r  was dashed i n  whereas t h e  anomalous c o n t o u r s  were 
drawn i n  s o l i d .  

GEOTRONICS SURVEYS LTD. 
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I N D U C E D  P O L A R I Z A T I O N  SURVEY 

1. I n s t r u m e n t a t i o n  and Theory: 
The induced  p o l a r i z a t i o n  equipment used  w a s  frequency-domain 
t y p e  manufac tured  by Sabre E l e c t r o n i c  I n s t r u m e n t s  L t d .  o f  
Burnaby, B .C .  A 1 2 - v o l t  l e a d - a c i d  b a t t e r y  was used f o r  a 
power s o u r c e  t o  g i v e  a power p o t e n t i a l  of 500 watts. 

The t r a n s m i t t e r  o u t p u t  v o l t a g e  i s  1 2 5 ,  250 ,  375, o r  500  

v o l t s  w i t h  s e l e c t i o n  by a s w i t c h .  T h e  t r a n s m i t t e r  c u r r e n t  
v a r i e s  up t o  1 , 0 0 0  mi l l i amperes .The  s e l f - p o t e n t i a l  buckout  
i s  o p e r a t e d  manual ly  by a 1 0 - t u r n  p r e c i s i o n  p o t  w i t h  a r a n g e  
o f  + 1 v o l t .  - 

T h e r e  are  b a s i c a l l y  two methods of  I . P .  s u r v e y i n g ,  f requency-  
domain and t i m e  domain. Both methods a r e  dependent  upon a 
c u r r e n t  f l o w i n g  a c r o s s  a n  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  a n  e l e c t r o l y t e - c l a y  p a r t i c l e  i n t e r f a c e ,  t h e  former  b e i n g  
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  b e i n g  c a l l e d  
membrane p o l a r i z a t i o n .  

I n  time-domain e l e c t r o d e  p o l a r i z a t i o n ,  a c u r r e n t  i s  caused  
t o  f l o w  a l o n g  e l e c t r o l y t e - f i l l i n g  c a p i l l a r i e s  w i t h i n  t h e  

r o c k .  I f  t h e  c a p i l l a r i e s  are  b locked  by c e r t a i n  m i n e r a l  
p a r t i c l e s  t h a t  t r a n s p o r t  c u r r e n t  by e l e c t r o n s  (most s u l p h i d e s  
some o x i d e s ,  g r a p h i t e ) ,  i o n i c  c h a r g e s  b u i l d  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  o n e s  where t h e  c u r r e n t  e n t e r s  
t h e  p a r t i c l e ,  and n e g a t i v e s  ones  where i t  l e a v e s .  T h i s  

a c c u m u l a t i o n  o f  c h a r g e  c r e a t e s  a v o l t a g e  t h a t  t e n d s  t o  oppose 
t h e  c u r r e n t  f l o w  a c r o s s  t h e  i n t e r f a c e .  When t h i s  c u r r e n t  
i s  s t o p p e d  t h e  c r e a t e d  v o l t a g e  s l o w l y  d e c r e a s e s  as  t h e  
accumula ted  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  o c c u r s .  A charged  
c l a y  p a r t i c l e  a t t r a c t s  o p p o s i t e  cha rged  i o n s  from t h e  

e l e c t r o l y t e  i n  t he  c a p i l l a r y  a round t h e  p a r t i c l e .  If a c u r r e n t  

- GEOTRONICS SURVEYS LTD 
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is forced through the capillary, the charged ions are 
displaced. 

When the current is stopped, the ions slowly diffuse back 
to the same equilibrium state as before the current flow. 
This explains I.P. anomalies where no metallic-type minerals 
exist. 

Frequency-domain I.P. is based on the fact that the resistance 
produced at the electrolyte-charged particle interface 
decreases with increasing frequency. Two parameters commonly 
used for measuring frequency-domain induced polarization 
are frequency effect and metal factor (as in this survey). 
The one used for time-domain measurements is chargeability. 

In the process of carrying out an I.P. survey, two other 
geophysical methods are used and measured. These are self- 
potential (S.P.) and resistivity. The S.P. must be nulled 
by the I.P. receiver in order to obtain accurate I.P. measure- 
ments and is a measure of the 'battery action' of the ground. 
The resistivity value is calculated from the voltage and 
current readings obtained while measuring the I.P. effect 
and therefore can be utilized to determine how resistive 
(or conductive) the ground is. 

2. Survey Procedure: 
The dipole-dipole array was used with an electrode spread 
(or dipole length) of 50 meters at only the first separation 
(n = 1). The two frequencies used were 0.3 Hz and 10Hz. 

Non-polarizing, unglazed porcelain pots with a copper electrode 
and copper sulphate electrolyte were used for the potential 
electrodes. Stainless steel stakes were used for the current 
electrodes. 

GEOTRONICS SURVEYS LTD. 
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Readings were t a k e n  e v e r y  50 meters on t h e  50-meter separated 
l i n e s  t r e r i d i n g  s o u t h  and on l i n e  20s. 

3. Compi l a t ion  o f  Data: 
The t h r e e  t y p e s  of data, d e s c r i b e d  as  f o l l o w s ,  were p l o t t e d  
on survey  p l a n s  a t  a s c a l e  o f  l:25OO. 

1. P e r c e n t  f r e q u e n c y  e f f e c t  (Sheet 6 )  - t h i s  i s  t h e  a c t u a l  
measure o f  t h e  induced  p o l a r i z a t i o n  e f f e c t  i n  a f r e q u e n c y  
domain s u r v e y .  The term i s  d e r i v e d  from t h e  p e r c e n t a g e  
change i n  t h e  e l e c t r o d e - e l e c t r o l y t e  t r a n s f e r  impedance 
a t  t h e  two d i f f e r e n t  f r e q u e n c i e s .  A d i s s e m i n a t e d  s u l p h i d e  
body would c a u s e  a l a r g e  change.  T h i s  p r o p e r t y  i s  
measured d i r e c t l y  i n  t he  f i e l d .  

The I.P. s u r v e y ,  l i k e  t h e  s o i l  geochemis t ry  s u r v e y ,  , .  

was done o v e r  a l i m i t e d  area and  t h e r e f o r e  t h e  t h r e s h o l d  
v a l u e s  were estimated by examining t h e  s u r v e y  p l a n s .  

The v a l u e s  were de te rmined  as f o l l o w s :  

Mean background v a l u e  7 . 5 %  

P o s s i b l y  anomalous l e v e l  1 0 . 0 %  

Probably  anomalous l e v e l  (or 
sub-anomalous) 1 2 . 0 %  

D e f i n i t e l y  anomalous l e v e l  1 6 . 5 %  

The data were c o n t o u r e d  w i t h  1 0 ,  1 2 ,  1 6 . 5 ,  25 and  35% 

c o n t o u r s .  The 1 0 %  c o n t o u r  was drawn i n  l i g h t l y ,  t h e  1 2 %  

dashed, a n d  the  1 6 . 5  t o  35% c o n t o u r s  drawn i n  s o l i d .  

GEOTRONICS SURVEYS LTD 
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It i s  no t  a c t u a l l y  a c c u r a t e  t o  c o n t o u r  I.P, r e s i s t i v i t y ,  
or m e t a l  f a c t o r  data s i n c e  t he  data r e s u l t s  from e l e c t r o d e s  
w i t h  a c e r t a i n  s e p a r a t i o n  l e n g t h  a l o n g  a c e r t a i n  
d i r e c t i o n .  That  i s ,  a d i f f e r e n t  v a l u e  can  be o b t a i n e d  
from e l e c t r o d e s  p l a c e d  i n  a d i f f e r e n t  d i r e c t i o n  s i n c e  
t h e  e l e c t r o d e s  a r e  measur ing  o v e r  a d i f f e r e n t  l e n g t h  o f  
ground.  T h e r e f o r e ,  i n  t h i s  c a s e ,  r e a d i n g s  t a k e n  a l o n g  l i n e  
20s cou ld  b e  d i f f e r e n t  f rom r e a d i n g s  t a k e n  a l o n g  the  sou th -  
t r e n d i n g  l i n e s  f o r  the  same s p o t .  

The wr i t e r  does  f e e l ,  however,  t h a t  c o n t o u r i n g  o f  t h i s  

t y p e  of  data p r e s e n t s  a c o n v e n i e n t  p i c t u r e .  The  

l i m i t a t i o n s  o f  p r e s e n t i n g  c o n t o u r e d  I . P .  anomal i e s  
shou ld  be r e a l i z e d ,  n e v e r t h e l e s s .  

The p r o f i l i n g  o f  I . P ,  r e s i s t i v i t y ,  and m e t a l  f a c t o r  
data  i s  more a c c u r a t e ,  and i t  d o e s  have t h e  added b e n e f i t  
of  showing areas t h a t  may be l o c a l l y  anomalous t h a t  
may n o t  show up i n  a c o n t o u r e d  p r e s e n t a t i o n .  However, 
p r o f i l i n g  i s  much more e x p e n s i v e  i n  d r a f t i n g  c o s t s .  
A s  a r e s u l t ,  t h e  w r i t e r  has c o n t o u r e d  the  I . P .  data down 
t o  1 0 %  which a p p e a r s  t o  b e  b a r e l y  above background.  

2 .  R e s i s t i v i t y  (Shee t  7 )  - t h i s  i s  a measure of how 
r e s i s t i v e ,  o r  i n v e r s e l y ,  how c o n d u c t i v e  t h e  ove rburden  
and/or  bedrock i s .  Most o f t e n  a d i s s e m i n a t e d  s u l p h i d e  
body i s  e x p r e s s e d  by  a r e s i s t i v i t y  low. The r e s i s t i v i t y  

v a l u e s  i n  ohm-meters were a r r i v e d  a t  by d i v i d i n g  t h e  

r e c e i v i n g  v o l t a g e  by t h e  t r a n s m i t t e r  c u r r e n t  and  m u l t i -  
p l y i n g  by 942 (a  geomet r i c  f a c t o r  p e c u l i a r  t o  t h e  

d i p o l e - d i p o l e  a r ray  w i t h  a d i p o l e  l e n g t h  of 50 meters 
and a d i p o l e  s e p a r a t i o n  of n= 1). 

The r e s i s t i v i t y  data were a n a l y z e d  i n  t h e  same manner 
as t h e  I . P .  data.  Un l ike  t h e  I . P .  data,  t h e  r e s i s t i v i t y  
lows a r e  p r i m a r i l y  of impor t ance .  T h e  parameters were 
de te rmined  as f o l l o w s :  

GEOTRONICS SURVEYS LTD. 
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Anomalous t h r e s h o l d  
low v a l u e  

Sub-anomalous t h r e s h o l d  
low v a l u e  

Mean background v a l u e  

Sub-anomalous th res -  
ho ld  h i g h  v a l u e  

Anomalous t h r e s h o l d  high 
v a l u e  

80 ohm-meters 

260  ohm-meters 

4 4 0  ohm-meters 

620 ohm-meters 

8 0 0  ohm-meters 

The r e s i s t i v i t y  data were con toured  w i t h  t h e  80 and 260 
ohm-meter c o n t o u r s  dashed i n ,  and t h e  620 ,  800 ,  1 2 0 0 ,  

2000 and 4000 ohm-meter c o n t o u r s  drawn i n  s o l i d .  
The background c o n t o u r  was n o t  drawn i n .  

3. Meta l  f a c t o r  (Sheet 8 )  - t h i s  commonly used  parameter 
was d e v i s e d  t o  show t h e  c o r r e l a t i o n  between I.P. r e s u l t s  
and r e s i s t i v i t y  r e s u l t s  s i n c e  o f t e n  t h e  c a u s i t i v e  s o u r c e s  
of  I . P .  anomal i e s  such  as d i s s e m i n a t e d  or f r a c t u r e - f i l l i n g  

. s u l p h i d e  b o d i e s  have a low r e s i s t i v i t y .  T h i s  i s  caused  
by t h e  s u l p h i d e s  t h e m s e l v e s  or e l e c t r o l y t e - f i l l e d  
f r a c t u r e s  s o  o f t e n  a s s o c i a t e d  w i t h  a s u l p h i d e  body. 

It i s  a r r i v e d  a t  by d i v i d i n g  t h e  I . P .  v a l u e  by t h e  

r e s i s t i v i t y  v a l u e  and m u l t i p l y i n g  by 1 , 0 0 0 .  A s  a r e s u l t ,  
i t  i s  n o t  a measure of  any one p h y s i c a l  p r o p e r t y  b u t  a 
combina t ion  of two. 

The m e t a l  f a c t o r  data were s t a t i s t i c a l l y  a n a l y z e d  t h e  

same way as t h e  I . P .  data t o  g i v e  t h e  s t a t i s t i c a l  para- 
m e t e r s  as f o l l o w s :  

GEOTRONICS SURVEYS LTD 
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16.6 Mean background v a l u e  
Sub-anomalous t h r e s h o l d  v a l u e  2 5 . 0  

Anomalous t h r e s h o l d  v a l u e  35.0 

The d a t a  were p l o t t e d  on S h e e t  8 and c o n t o u r e d .  The 

sub-anomalous c o n t o u r  o f  25.0 was dashed i n  whereas  
t h e  anomalous c o n t o u r s  (35 .0  and above )  were drawn i n  
s o l i d .  

4 .  Compi l a t ion  Map (sheet  9 )  - T h i s  map was drawn to show 
t h e  c o r r e l a t i o n  o f  t h e  d i f f e r e n t  s u r v e y s .  The lead ,  
z i n c ,  s i l v e r ,  coppe r ,  I . P .  and  r e s i s t i v i t y  anomal i e s  
a r e  shown i n  o u t l i n e  by t he  sub-anomalous c o n t o u r s .  

DISCUSSION OF RESULTS 

1. S o i l  Geochemistry 
The s o i l  geochemis t ry  data, e s p e c i a l l y  by examining t h e  

c o m p i l a t i o n  map, can  be s e e n  t o  o c c u r  i n  f o u r ,  and p o s s i b l y  
f i v e ,  d i s t i n c t  zones .  These  have  been  l a b e l l e d  by t h e  
numbers 1 t o  5. A l l  zones ,  e x c e p t  f o r  5 a r e  c o r r e l a t i v e  i n  
a l l  f o u r  metals,  t h a t  i s ,  lead,  z i n c ,  s i l v e r  and coppe r .  

. .  

Zone 1 i s  t h e  l a r g e s t  and t h e  most i n t e r e s t i n g  zone.  I n  t h e  

o r d e r  o f  impor t ance ,  i t  r e a c h e s  a h i g h  o f  197 ppm i n  z i n c ,  
97 ppm i n  coppe r ,  44 ppm i n  lead and 1 . 2  ppm i n  s i l v e r .  
There a r e  o n l y  sub-anomalous v a l u e s  i n  s i l v e r ,  and these 
o c c u r  i n  i s o l a t e d  anomal i e s  t h r o u g h o u t  t h e  zone.  

It a p p e a r s  t o  s t r i k e  e a s t - w e s t  w i t h  i t  b e i n g  open on b o t h  
t h e  east and west ends .  I t s  minimum l e n g t h  i s  t h e r e f o r e  
200  m e t e r s .  On l i n e s  25  and 3 O W ,  t h e  zone a p p e a r s  t o  s p l i t  
i n t o  two d i f f e r e n t  d i r e c t i o n s ,  n o r t h w e s t e r l y  and s o u t h w e s t e r l y .  

It shou ld  b e  p o i n t e d  o u t  t h a t  w i t h i n  Zone 1 o c c u r s  one s o i l  
sample t h a t  a p p e a r s  t o  have  been  t a k e n  i n  t h e  midd le  o f  t h e  

lake .  From what t h e  w r i t e r  has l e a r n e d ,  most l i k e l y  t h i s  
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sample was t a k e n  on t h e  n o r t h  s h o r e .  

Zone 2 o c c u r s  o n l y  on l i n e s  2 5  and 30W and i s  open towards  
t h e  west. The s t r i k e  i s  d i f f i c u l t  t o  d e t e r m i n e ,  b u t  i t  a p p e a r s  
t o  be w e s t e r l y  . 

T h e  o r d e r  o f  impor t ance  of  i t s  m e t a l s  w i t h  t h e  h i g h e s t  v a l u e  
i n  b r a c k e t s  are  s i l v e r  ( 2 . 4  ppm), lead ( 3 1  ppm), Zinc (52 ppm) 

and copper  (36  ppm). 

Zone 3's s t r i k e  d i r e c t i o n  a p p e a r s  t o  be  most l i k e l y  n o r t h -  
e a s t e r l y ,  t hough  i t  c o u l d  be e a s t e r l y  as w e l l .  It i s  open t o  
t h e  s o u t h  as w e l l  as  t h e  e a s t .  It i s  t h e  o n l y  anomaly w i t h  

anomalous v a l u e s  i n  a l l  f o u r  metals. I n  o r d e r  o f  i m p o r t a n c e ,  
t h e  h i g h e s t  v a l u e  i n  each  m e t a l  i s  1 7 4  ppm c o p p e r ,  1.8 ppm 

s i l v e r ,  175  ppm z i n c ,  and 36 ppm l e a d .  

Zone 4 c o n s i s t s  of  t h ree  s o i l  samples w i t h  anomalous or 
sub-anomalous v a l u e s  i n  a l l  f o u r  m e t a l s .  The h i g h e s t  v a l u e s  
a r e  143  ppm z i n c ,  72 ppm copper ,  28 ppm lead ,  and  1 . 4  ppm 

s i l v e r .  The zone a p p e a r s  n o t  t o  have a s t r i k e  though  i t  
p o s s i b l y  c o u l d  e x t e n d  i n  a w e s t  t o  n o r t h w e s t e r l y  d i r e c t i o n ,  and/ 
or i n  a n  east  t o  n o r t h e a s t e r l y  d i r e c t i o n .  I t s  minimum s i z e  
i s ' a  d i a m e t e r  o f  55 meters. 

Zone 5 c o n s i s t s  o f  one s o i l  sample on t h e  e a s t e r n  end o f  
L ine  20s and i s ,  t h e r e f o r e ,  open t o  t h e  n o r t h ,  s o u t h  and eas t .  
It i s  v e r y  h i g h l y  anomalous i n  l e a d  w i t h  t h e  v a l u e  b e i n g  365 
ppm. T h i s  i n d i c a t e s  the  sample was t a k e n  p r o b a b l y  w i t h i n  a 
few meters of t h e  c a u s i t i v e  s o u r c e .  The c o r r e l a t i n g  
anomalous v a l u e  i n  z i n c  was 66 ppm. The sample was n o t  
anomalous i n  e i t h e r  s i l v e r  or copper .  

' An anomalous v a l u e  i n  z i n c  of 109 ppm o c c u r s  on  l i n e  15W n e a r  
t h e  t r e n c h .  
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2. I.P. - Resistivity 
The I.P. data (otherwise known as frequency effect) as 
shown on Sheet 6 can be divided into four different zones 
that have been labelled by the leters A to D. Anomalous 
Zone A consists of many anomalous readings, whereas anomalies, 
B y  C and D consist only of one anomalous reading each. 

Zone A appears to be striking westerly with a leg striking 
possibly south, is open on the east, west, and south ends, 
and has two very highly anomalous readings of 50%. 

As can be seen on the metal factor map, the correlation of 
Zone A with resistivity low values is moderate. The metal 
factor anomaly could be considered the most interesting part 
of Zone A, because of the high I.P. values correlating with 
the low resistivity values. 

Zone By consisting of a highly anomalous value of 50% also 
has a correlating resistivity low value resulting in a metal 
factor high. 

Zone C has a value of 17% and doesn't cQrrelate with a 
resistivity low. 

Zone D consists of only a sub-anomalous value of 12.5% which, 
nevertheless is high relative to the values around it. It 
also correlates with a resistivity low resulting in a metal 
factor high. 

It is felt necessary to point out that metal factor anomalies 
can be misleading since they can be caused solely by 
resistivity lows. A resistivity low may simply be caused by 
conductive overburden such as a swamp area, or by relatively 
conductive bedrock with no associated sulphides. 

GEOTRONICS SURVEYS LTD. 



Correlative to this, resistivity highs may simply be a result 
of shallow overburden and, therefore, resistivity results 
may only be reflecting the changes in thickness of the over- 
burden. 

It is known that diorite intrusives occur throughout the 
property and, therefore, it is quite possible that the 
resistivity highs are reflecting the diorite intrusives. 

The most interesting aspect in correlating the I.P. data 
with the soil geochemistry data is that the I.P. anomalies, 
A, B, C and D, occur, by and large, in between and adjacent 
to the soil anomalous zones. The strong indication is there- 
fore that the I.P. results are a reflection of pyritization 
that occur adjacent to the causitive sources of the soil 
geochemistry anomalies. Pyritization is always of strong 
exploration interest since it is an indication of economic 
mineralization possibly occurring nearby. 
in this case is that significant gold values apparently occur 
with pyrite in the Northair area. 

Of further interest 

I.P. anomaly B does correlate directly with geochemistry Zone 1. 
However, the correlating metal values are only sub-anomalous. 

Respectfully submitted, 
LTD., 

I ,  ,Y& 
Dav'd'G. MaFk; Geophysicist 

November 3, 1978 
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