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1. INTRODUCTION 

A t  t h e  request  of R .  E. Van Tasse l l ,  Explorat ion Manager fo r  

United Keno H i l l  Mines Limited, a geophysical t e s t  survey was c a r r i e d  

out  over a geochemical anomaly on the  RAM claim group. I n i t i a l  r e s u l t s  

i nd ica t ed  t h a t  a d d i t i o n a l  work was warranted and a 5-man geophysical 

crew was remobilized t o  the  property.  The survey c o m n c e d  on J u l y  23 

and was completed on Ju ly  30, 1978. 

Geophysical work cons i s t ed  of Induced p o l a r i z a t i o n  and R e s i s t i v i t y  

coverage of t e n  l i n e s  f o r  a t o t a l  of 2.56 miles  o r  740 geophysical observ- 

a t i o n s .  

The RAM proper ty  comprises 8 contiguous mineral  claims which were 

opt ioned t o  UKHM on October 31, 1977 by M r .  Irwin Kre f t ,  who discovered 

s p h a l e r i t e  mine ra l i za t ion  i n  t h e  a r e a  i n  1976. 

2 .  GENERAL INFORMATION 

A r e p o r t  * by R. J. Joy and R. E. Van T a s s e l l ,  dated September 11, 

1977, g ives  a d e t a i l e d  desc r ip t ion  of  t h e  RAM property.  The fol lowing i s  

a b r i e f  summary of  t h e  in fo rma t ioncon ta ined in  t h a t  r e p o r t .  

The claim group is loca ted  42 miles  (67 km) southwest of Whitehorse 

and two miles  no r theas t  of Primrose Lake, about 14 mi les  (22 km) nor th  of 

t h e  Yukon/BC border .  (60° 12'N - 135O 44'W). Access is by h e l i c o p t e r  

from Whitehorse o r  Carcross ,  o r  by f ixed  wing t o  Primrose Lake. 

* 1977 Geological & Geochemical Report on t h e  RAM 1-8 Mineral Claims. 





NOTES ON THE THEORY, METHOD OF FIELD OPERATIO?I Ar!D -- -- 

PRESENTATIOY OF DATA FOR THE INDUCED POLARIZATION NETHOD 

The fol lowing is i n  l a r g e  p a r t  taken from t h e  manuals of 

McPhar Geophysics Ltd; manufacturers  of the  geophysical  equipment used 

f o r  the  survey. 
, 

Induced P o l a r i z a t i o n  a s  a  geophysical  measurement r e f e r s  t o  the  

b locking a c t i o n  o r  p o l a r i z a t i o n  of m e t a l l i c  o r  e l e c t r o n i c  conductors  i n  a  

medium of i o n i c  s o l u t i o n  conduction. 

This  e lec t ro-chemical  phenomenon occurs  w6erever e l e c t r i c a l  

c u r r e n t  i s  passed through an  a r e a  which con ta ins  m e t a l l i c  mine ra l s  such 

as base  metal  su lph ides .  Normally, when c u r r e n t  i s  passed through t h e  

ground, as i n  r e s i s t i v i t y  measurements, a l l  of t h e  conduction t akes  p lace  

through i o n s  p resen t  i n  the  water  con ten t  of the  rock ,  o r  s o i l ,  i . e .  by 

i o n i c  conduction. This  i s  because almost a l l  mine ra l s  have a  much h ighe r  

s p e c i f i c  r e s i s t i v i t y  than ground water .  The group of mine ra l s  commonly 

desc r ibed  a s  "meta l l ic" ,  however, have s p e c i f i c  r e s i s t i v i t i e s  much lower 

than  normal ground waters .  The induced p o l a r i z a t i o n  e f f e c t  t akes  p lace  

at  t h o s e i n t e r f a c e s  where t h e  mode of conduction changes from i o n i c  i n  t h e  

s o l u t i o n s  f i l l i n g  t h e  i n t e r s t i c e s  of t h e  rock  t o  e l e c t r o n i c  i n  t h e  m e t a l l i c  

mine ra l s  p resen t  i n  t h e  rock. 
J 

The blocking a c t i o n  o r  induced p o l a r i z a t i o n  mentioned above. 

which depends upon the  chemical e n e r g i e s  necessary  t o  a l low t h e  i o n s  t o  

g i v e  up o r  r e c e i v e  e l e c t r o n s  from t h e  m e t a l l i c  s u r f a c e ,  i n c r e a s e s  wi th  

t h e  time t h a t  a  d.c.  c u r r e n t  i s  allowed t o  f low through t h e  rock;  i . e .  a s  

i o n s  p i l e  up a g a i n s t  t h e  m e t a l l i c  i n t e r f a c e  the  r e s i s t a n c e  t o  c u r r e n t  f low 





effect parameters using the formula PFE x 1000 RESISTIVITY = . I .  F . 
The induced polarization measurement is perhaps the nost 

powerful geophysical method for the direct detection of metallic sulphide 

mineralization, even when this mineralization is of very low concentration. 

The lower limit of volume per cent sulphide, necessary to produce a recog- 

nizable I.P. anomaly will vary with the geometry and geologic environment 

of the source, and the method of executing the survey. However, sulphide 

mineralization of less than one per cent by volume has been detected by the 

I.P. method under proper geological conditions. 

The greatest application of the I.P. method has been in the search 

for disseminated metallic sulphides of less than 20% by volume. However, it 

has also been used successfully in the search for massive sulphides in situ- 

ations where, due to source geometry, depth of source, or low resistivity of 

. . 
surface layer, the EM method can not be successfully applied. The ability 

to differentiate ionic conductors, such as water filled shear zones, makes 

the I.P. method a useful tool in checking EM anomalies which are suspected 

of being due to these causes. 

In normal field applications the I.P. method does not differentiate 

between the economically important metallic minerals such as chalcopyrite, 

chalcocite, molybdenite, galena, etc., and the other metallic minerals such 

as pyrite. The induced polarization effect is due to the total of all 

electronic conducting minerals in the rock mass. Other electronic conducting 

materials which can produce an I.P. response are magnetite, pyrolusite, 

graphite, and some forms of hematite. 

In the field procedure, measurements on the surface are made in a 



way t h a t  a l lows the e f f e c t s  of l a t e r a l  changes i n  t h e  p r o p e r t i e s  of t h e  

ground t o  be  sepa ra t ed  from t h e  e f f e c t s  of v e r t i c a l  changes i n  t h e  p r o p e r t i e s .  

Cur ren t  i s  app l i ed  t o  t h e  ground a t  two p o i n t s  i n  d i s t a n c e  (X) a p a r t .  The 

p o t e n t i a l s  a r e  measured a t  two o t h e r  p o i n t s  (X) f e e t  a p a r t ,  i n  l i n e  wi th  t h e  

c u r r e n t  e l e c t r o d e s  a t  an i n t e g e r  number (n) t imes t h e  b a s i c  d i s t a n c e  (X). 

The measurements a r e  made a long a surveyed l i n e ,  w i t h  a  c o n s t a n t  

d i s t a n c e  (ILK) between t h e  n e a r e s t  c u r r e n t  and p o t e n t i a l  e l e c t r o d e s .  I n  

most surveys ,  s e v e r a l  t r a v e r s e s  a r e  made wi th  v a r i o u s  v a l u e s  of (n ) ;  i . e .  

(n) = 1, 2, 3 ,  4 etc. The kind of survey r e q u i r e d  ( d e t a i l e d  o r  reconnaissance)  

d e c i d e s  t h e  number of  v a l u e s  of (n) used. 

In  p l o t t i n g  t h e  r e s u l t s .  t h e  v a l u e s  of t h e  appa ren t  r e s i s t i v i t y ,  

appa ren t  pe r  cen t  frequency e f f e c t ,  and t h e  appa ren t  me ta l  f a c t o r  ob ta ined  

f o r  each s e t  of e l e c t r o d e  p o s i t i o n s  a r e  p l o t t e d  a t  t h e  i n t e r s e c t i o n  o f  g r i d  

l i n e s ,  one from t h e  c e n t e r  p o i n t  of t h e  c u r r e n t  e l e c t r o d e s  and t h e  o t h e r  

from the  c e n t e r  p o i n t  of t h e  p o t e n t i a l  e l e c t r o d e s .  The l a t e r a l  d isp lacement  

of a g iven  va lue  is determined by the  l o c a t i o n  a long t h e  survey l i n e  of t h e  

c e n t e r  p o i n t  between t h e  c u r r e n t  and p o t e n t i a l  e l e c t r o d e s .  The d i s t a n c e  of 

the  v a l u e  from the  l i n e  is determined by the  d i s t a n c e  (nY) between t h e  c u r r e n t  

and p o t e n t i a l  e l e c t r o d e s  when t h e  measurement was made. 

The s e p a r a t i o n  between sender  and r e c e i v e r  e l e c t r o d e s  i s  o n l y  one 

f a c t o r  which de termines the  depth  t o  which t h e  ground i s  be ing  sampled i n  any 

' . p a r t i c u l a r  measurement. The p l o t s  then ,  when contoured ,  a r e  n o t  v e r t i c a l  

s e c t i o n  maps of t h e  e l e c t r i c a l  p r o p e r t i e s  of t h e  ground under  t h e  survey  l i n e .  

The i n t e r p r e t a t i o n  of t h e  r e s u l t s  from any g iven  survey must be  c a r r i e d  o u t  

u s i n g  t h e  combined exper ience  gained from f i e l d  r e s u l t s ,  model s t u d y  r e s u l t s  



and t h e o r e t i c a l  i n v e s t i g a t i o n s .  The p o s i t i o n  of t h e  e l e c t r o d e s  when anomalous 

v a l u e s  a r e  measured i s  i n p o r t a n t  i n  t h e  i n t e r p r e t a t i o n .  

I n  t h e  f i e l d  procedure,  t h e  i n t e r v a l  over  which t h e  p o t e n t i a l  d i f -  

f e r e n c e s  a r e  measured i s  the  same a s  the  i n t e r v a l  over  which t h e  e l e c t r o d e s  

a r e  moved a f t e r  a  s e r i e s  of p o t e n t i a l  r ead ings  has  been made. One of t h e  

advantages of t h e  induced p o l a r i z a t i o n  method i s  t h a t  t h e  same equipment can  

be  used f o r  both d e t a i l e d  and reconnaissance  surveys  merely by changing t h e  

d i s t a n c e  (X) over  which t h e  e l e c t r o d e s  a r e  moved each time. I n  t h e  p a s t ,  

i n t e r v a l s  have been used ranging  from 25 f e e t  t o  2000 f e e t  f o r  (X). I n  each 

c a s e ,  t h e  d e c i s i o n  a s  t o  t h e  d i s t a n c e  (I) and the  v a l u e s  of (N) t o  be  used 

i s  l a r g e l y  determined by t h e  expected s i z e  of  t h e  mine ra l  d e p o s i t  be ing  sough t ,  

t h e  s i z e  of t h e  expected-anomaly and t h e  speed wi th  which i t  is d e s i r e d  t o  

progress .  

Each v a l u e  of t h e  apparent  r e s i s t i v i t y ,  appa ren t  me ta l  f a c t o r ,  and 

appa ren t  per  c e n t  frequency e f f e c t  is p l o t t e d  and i d e n t i f i e d  by t h e  p o s i t i o n  

of t h e  f o u r  e l e c t r o d e s  when t h e  measurement was made. The v a l u e s  measured 

f o r  t h e  l a r g e r  v a l u e s  of (n) a r e  p l o t t e d  f a r t h e r  from t h e  l i n e  i n d i c a t i n g  

t h a t  t h e  th i ckness  of t h e  l a y e r  of t h e  e a r t h  t h a t  i s  be ing  t e s t e d  i s  g r e a t e r  

than  f o r  t h e  small& v a l u e s  of (n ) ;  i . e .  t h e  dep th  of t h e  measurement i s  

inc reased .  

The I.P. measurement is b a s i c a l l y  obta ined  by measuring t h e  d i f f e r -  

ence i n  p o t e n t i a l  o r  v o l t a g e  (AV) obta ined  a t  two o p e r a t i n g  f r e q u e n c i e s .  

The v o l t a g e  is  t h e  product  of t h e  c u r r e n t  through t h e  ground and t h e  appa ren t  

r e s i s t i v i t y  of t h e  ground. Therefore  i n  f i e l d  s i t u a t i o n s  where t h e  c u r r e n t  

i s  v e r y  low due t o  poor e l e c t r o d e  c o n t a c t ,  o r  t h e  apparent  r e s i s t i v i t y  i s  

v e r y  low, o r  a  combination of  the  two e f f e c t s ;  t h e  va lue  o f  ( A v )  t h e  

change i n  p o t e n t i a l  w i l l  be too  s t d l  t o  be  measurable.  The symbol - 



9' .. 
on t h e  d a t a  p l o t s  i n d i c a t e s  t h i s  s i t u a  t i c  

I n  some s i t u a t i o n s  spur ious  no i se ,  e i t h e r  man made o r  n a t u r a l .  

w i l l  rend i t  impossible t o  o b t a i n  a  reading.  The symbol "N" on t h e  d a t a  

p l o t s  i n d i c a t e s  a  s t a t i o n  a t  which i t  is too  no i sy  t o  r ecord  a  reading.  

I f  a reading can be obta ined ,  bu t  f o r  reasons  of no i se  t h e r e  is  some doubt 

as to i ts  accuracy,  t h e  reading i s  bracketed i n  the  d a t a  p l o t  ( ). 

I n  c e r t a i n  s i t u a t i o n s  nega t ive  v a l u e s  of Apparent Frequency E f f e c t  

are recorded.  This  may be due t o  t h e  geologic  environment o r  spur ious  

e l e c t r i c a l  e f f e c t s .  The a c t u a l  nega t ive  frequency e f f e c t  v a l u e  recorded 

is u s u a l l y  i n d i c a t e d  on t h e  d a t a  p l o t ,  however, t h e  symbol "NEG" i s  i n d i c a t e d  

f o r  t h e  corresponding va lue  of Apparent ? fe t a l  Fac to r .  I n  contour ing  n e g a t i v e  

v a l u e s  t h e  contour l i n e s  a r e  i n d i c a t e d  t o  t h e  n e a r e s t  p o s i t i v e  v a l u e  i n  t h e  

immediate v i c i n i t y  of t h e  nega t ive  va lue .  

The symbol "NR" i n d i c a t e s  t h a t  f o r  some reason the  o p e r a t o r  d i d  

n o t  a t tempt  t o  record a  reading al though normal survey procedures would sugges t  

t h a t  one was requi red .  Th i s  may be due t o  i n a c c e s s i b l e  topography o r  o t h e r  

s i m i l a r  reasons.  Any symbol o t h e r  than those  d iscussed  above is  unique t o  

a p a r t i c u l a r  s i t u a t i o n  and i s  descr ibed  wi th in  t h e  body of t h e  r e p o r t .  



4. DESCRIPTION OF GEOPHYSICAL SURVEY 

A g r i d  was e s t a b l i s h e d  from t h e  e x i s t i n g  geochemical base l i n e  

with 100-foot s t a t i o n  i n t e r v a l s  on l i n e s  200 f t .  a p a r t .  The Induced 

P o l a r i z a t i o n  and R e s i s t i v i t y  survey was c a r r i e d  out  by UKHM employees 

D. Ou le t t e ,  K.Dieckman, J. Culbert  and P. S t i r t o n  under t h e  d i r e c t i o n  

of P. A .  Smith. 

A McPhar Model P-660 frequency domain t r a n s m i t t e r  was used i n  

conjunct ion wi th  a  Phoenix IPVl rece iver .  The t r a n s m i t t e r  was powered 

by a  2.5 KVA motor genera tor  which outputs  a  s i n g l e  phase 400 hz regula ted  

vol tage  of 130 VAC. Operating f requencies  were 0.3 and 5.0 hz. A LOO-ft. 

dipole-dipole a r r a y  was employed throughout wi th  readings taken t o  n-4 

where poss ib le .  

Currents  were gene ra l ly  poor ( l e s s  than 0.2 amperes) due t o  contact  

problems i n  the  coarse t a l u s  and t h e  high r e s i s t i v i t i e s  of t h e  s i l i c e o u s  

bedrock. I n  o rde r  t o  reduce t h e  contac t  impedances t o  acceptable  l e v e l s ,  

it was necessary t o  prepare each t r a n s m i t t e r  e l ec t rode  s i t e  us ing  s h e e t s  

of aluminum f o i l  and water .  E lec t rodes  i n  t h e  p o t e n t i a l  c i r c u i t  cons is ted  

of non-polarizing porous po t s  f i l l e d  wi th  a  super-saturated s o l u t i o n  of 

copper su lphate .  An abnormally high l e v e l  of sphe r i c  (sunspot) a c t i v i t y  

during t h e  l a t t e r  p a r t  of  Ju ly ,  combined wi th  t h e  low c u r r e n t s  and poor 

con tac t s ,  adversely a f f e c t e d  t h e  s i g n a l  t o  noise  r a t i o .  The time requi red  

t o  ob ta in  accura t e  observa t ions ,  p a r t i c u l a r l y  i n  anomalous a r e a s ,  was o f t e n  

excessive.  Unfortunately,  the  high noise  l e v e l s  precluded t h e  use of 

200-ft .  d ipo le  i n t e r v a l s  which would have allowed f o r  f a s t e r  and more 

complete coverage of  t h e  a rea  of  i n t e r e s t .  



The I P  d a t a  have been p l o t t e d  i n  pseudo-section format according 

t o  t h e  procedure described i n  t h e  foregoing sec t ion .  Figures 4 through 8 

a r e  plan maps a t  a  s c a l e  of 1" = 200 f t .  which show t h e  anomalous a rea  

and the  contoured values of t h e  apparent  r e s i s t i v i t y ,  metal f a c t o r  and 

frequency e f f e c t .  These p lans  have been presented t o  provide a  general  

i n d i c a t i o n  of t h e  r e s i s t i v i t y  and cha rgeab i l i t y  t r e n d s  over  t h e  proper ty ,  

but  should not  be i n t e r p r e t e d  a s  being r ep resen ta t ive  of  ho r i zon ta l  s e c t i o n s .  

5. DISCUSSION OF RESULTS 

The induced p o l a r i z a t i o n  measurement is e s s e n t i a l l y  an averaging 

process ,  a s  a r e  a l l  p o t e n t i a l  methods, and i t  is t h e r e f o r e  d i f f i c u l t  t o  

l o c a t e  t h e  exac t  p o s i t i o n  of  an anomaly. No anomaly can be loca ted  with 

more accuracy than t h e  spread length .  When us ing  a  100-f t .  e l e c t r o d e  

i n t e r v a l  t h e  p o s i t i o n  of a  narrow body can only  be determined t o  l i e  

between two s t a t i o n s  100-ft .  a p a r t .  This margin can be reduced consider-  

ab ly  by us ing  s h o r t e r  e l ec t rode  i n t e r v a l s  ( l e s s  than t h e  width of the  

conductor) although t h e  e f f e c t i v e  depth of pene t r a t ion  is p ropor t iona te ly  

l e s s .  I n  o rde r  t o  l o c a t e  zones a t  g r e a t e r  depths,  l a r g e r  spreads  must 

be used, w i th  a  corresponding inc rease  i n  t h e  unce r t a in ty  of l oca t ion .  

Therefore, while  t h e  c e n t e r  of t h e  ind ica t ed  anomaly probably corresponds 

f a i r l y  we l l  with t h e  source,  t h e  length  of  t h e  anomaly should not  be taken 

t o  represent  t h e  exac t  edges of t h e  anomalous ma te r i a l .  

Following is a l ine-by-l ine desc r ip t ion  of t h e  I P  r e s u l t s :  

Line 26NW 

The n-3 and n-4 r e s i s t i v i t i e s  a t  12-13NE a r e  suspect ,  and may be 

due t o  an open connection o r  poor contac t  i n  t h e  r ece ive r  c i r c u i t .  No 

frequency e f f e c t s  were obtained due t o  high noise  l e v e l s .  The poss ib l e  

I11 



anomaly between 12-13NE could be due t o  a  deep narrow zone of conduct iv i ty  

o r  could be t h e  "end e f f e c t "  of a  remote conductor. 

Line 28NW 

Line 28NW was t h e  f i r s t  t e s t  l i n e  which was centered  over  t h e  

s t r o n g e s t  po r t ion  of t h e  Pb geochemical anomaly wi th  peak va lues  a t  

3+50and 5+50NE. The geochemical highs a r e  d isp laced  about 200-400 f e e t  

southwest from t h e  IP anomaly (incomplete) which appears t o  be centered 

near  8NE. The high Pb va lues  occur i n  what appears  t o  be a  h ighly  r e s i s t i v e  

non po la r i zab le  rock u n i t  and a r e  probably due i n  p a r t  t o  down-slcpemigration. 

The r e s i s t i v i t y  c o n t r a s t  and corresponding frequency e f f e c t  change a t  6NE 

suggests  a  probable con tac t  between moderately conductive rocks t o  t h e  

no r theas t  and a  more r e s i s t i v e  ( s i l i c e o u s ? )  u n i t  t o  t h e  southwest.  However, 

t h e  r e s u l t s  of t h e  l a b  t e s t s  on one sample ind ica t ed  t h a t  Pb, Zn, Ag miner- 

a l i z a t i o n  can occur i n  a  h igh ly  r e s i s t i v e  hos t .  A s  s p h a l e r i t e  i s  e s s e n t i a l l y  

non-conductive, one cannot r u l e  o u t  t h e  p o s s i b i l i t y  of economic su lphides  

occurr ing  i n  what appears  t o  be a  non-conductive, non-polarizable a rea .  The 

I P  anomaly i s  incomplete and is open t o  t h e  no r theas t .  

Line 30NW 

A s t r o n g  anomaly extends from 6+50NE t o  beyond 15NE. A comparison 

of t h e  r e s i s t i v i t y  and frequency e f f e c t  parameters i n d i c a t e s  t h e  minera l iza t ion  

over  t h i s  broad ares, romprises both massive and disseminated s e c t i o n s .  The 

zone of h igh  cha rgeab i l i t y  s i t u a t e d  near  sur face  a t  7NE probably r ep resen t s  

disseminated mine ra l i za t ion  which becomes more massive a t  depth, a s  evidenced 

by t h e  co inc ident  high frequency e f f e c t  and low r e s i s t i v i t y  a t  t h e  n-4 l e v e l  

beneath 8NE. Northeast of t h i s  zone, t h e  frequency e f f e c t s  a r e  somewhat 



less but a zone of low resistivity sub-crops at 11+50NE continues to 

the end of the line. The anomaly is still open to the northeast. 

It is difficult to determine whether the deep anomaly at 8NE 

and the shallow zone at 11+50NE are separate zones, or if they represent 

a "U-shaped" trough, the limbs of which are connected at depth. The 

peak Pb and Zn values on this line occur near stations 4+25NE and 

1NE respectively, approximately 200 to 500 feet down slope from the 

interpreted southwest limit of the IP anomaly. The resistivity contrast 

(contact?) on this line occurs near 5+50NE. 

Line 32NW 

The complex pattern on line 32NW appears to confirm the inter- 

pretation of line 30N, i.e. that the anomaly results from a broad zone of 

mineralization which contains two or more highly conductive sheets or 

lenses. The entire line is anomalous northeast of station 5NE, and remains 

open in this direction. 

The southwest portion of the anomaly at 5-6NE is stronger and closer 

to surface than on the previous line, yet the most conductive zone still 

appears to be deep, with resistivities of less than 10 ohm-feet. This 

portion of the anomaly appears to fit quite well with the frequency effect 

patterns shown in scale model cases for a dipping sheet. (See Figures 3a 

and 3b). However, the pattern is undoubtedly influenced by the more conduct- 

ive zone of lower chargeability which extends from lONE to the end of the 

line and may represent a multiple conductor source. (see Figure 3c). 

The anomaly appears to be due to a concave sheet which flattens 

out or rolls over to the northeast. The Pb and Zn peak values are located 

near 3+50NE and 1+50NE respectively. The lead anomaly is approximately 

100 feet down slope from the southwestern limit of the IP anomaly, but 
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coinc ident  with the  con tac t  i n t e r p r e t e d  from the  r e s i s t i v i t y  va lues .  

Line 34NW 

The trough shaped p a t t e r n  p e r s i s t s  on t h i s  l i n e ,  although t h e  

r e s i s t i v i t y  anomaly is s t i l l  open t o  t h e  no r theas t .  The southwest l i m i t  

of the  zone occurs  a t  4-5NE and appears  t o  improve a t  depth towards t h e  

no r theas t .  The sharp  r e s i s t i v i t y  con t ra s t  a t  3f50NE coinc ides  with the  

peak Pb value on t h i s  l i n e .  

Line 36NW 

The r e s u l t s  a r e  very s i m i l a r  t o  those of t h e  previous l i n e .  The 

s t ronges t  anomaly occurs near  su r face  between 3-4NE, appears  t o  d i p  t o  t h e  

no r theas t  and r e t u r n  t o  su r face  near  10NE. 

Line 38NW 

The anomaly on l i n e  38NW extends from 2+50NE t o  l O N E  i n  t h e  t y p i c a l  

"u-shaped" p a t t e r n  observed on t h e  previous l i n e s .  

Line 40NW 

On 40NW, the  anomaly extends from 2+50NE t o  9NE. The concave 

p a t t e r n  i s  c l e a r l y  ev ident  i n  t h e  r e s i s t i v i t y  and metal  f a c t o r  pseudo 

s e c t i o n s .  This  l i n e  was s e l e c t e d  a s  being a  r e p r e s e n t a t i v e  c ross  sec t ion  

of t h e  mineral ized zone, and fou r  ho le s  have been spot ted  t o  check the  

cause of t h e  anomaly. 

Line 44NW 

The l i n e  d i f f e r s  from t h e  previous l i n e s  i n  two re spec t s .  The 

r e s i s t i v i t y  anomaly a t  t h e  southwest end i s  much s t ronge r ,bu t  deeper,  than 

on previous l i n e s .  Three readings i n d i c a t e  a  h ighly  conductive zone of 

l e s s  than 6 ohm-feet a t  a  depth of about 150 f e e t .  A s i m i l a r  zone of high 





n-2 r e s i s t i v i t y ,  n-2 metal f a c t o r  and n-2 frequency e f f e c t  which a r e  

l a r g e l y  s e l f  explanatory.  However, a s  previous ly  mentioned, these  p lans  

should not  be i n t e r p r e t e d  a s  being r e p r e s e n t a t i v e  of a  ho r i zon ta l  

s e c t i o n s  a t  any given depth. 

6. CONCLUSIONS AND RECOMMENDATIONS 

A s t r o n g  IP  anomaly extends from 28NW t o  a t  l e a s t  l i n e  44W, 

and is open t o  t h e  no r th  and w e s t .  The p a t t e r n  observed on most l i n e s  

sugges ts  t h e  source i s  a broad concave shee t  ( sync l ina l  trough) of miner- 

a l i z a t i o n  which appears t o  s teepen a t  t h e  southwestern edge and f l a t t e n s  

out  o r  r o l l s  over on t h e  no r theas t e rn  s i d e .  The frequency e f f e c t s  

a s soc ia t ed  wi th  t h e  southwestern po r t ion  a r e  genera l ly  b e t t e r  def ined  and 

s t ronge r  than those a t  t h e  no r theas t  end of t h e  l i n e  where t h e  r e s i s t i v i t y  

p a t t e r n  sugges ts  a  broad zone of high conduct iv i ty  and low c h a r g e a b i l i t y ,  

t h e  limits of which have not  been c l e a r l y  defined.  The zone has  an i n t e r -  

pre ted  s t r i k e  l eng th  of more than 1500 f e e t  and a  minimum width of 800 f e e t .  

I n t e r p r e t a t i o n  i s  d i f f i c u l t  due t o  t h e  complexity of the  anomaly 

and d i f f e r e n c e s  between t h e  r e s i s t i v i t y  and frequency e f f e c t  p a t t e r n s .  This 

is a t t r i b u t e d  t o  v a r i a t i o n s  i n  su lphide  concent ra t ion  from disseminated t o  

massive wi th in  the  anomalous area .  An a l t e r n a t e  i n t e r p r e t a t i o n  would suggest  

two o r  more f l a t  dipping,  p a r a l l e l  shee t s ,  the  d ips  of which a r e  d i f f i c u l t  

t o  determine, but  a r e  probably t o  t h e  nor th .  

The geophysical anomaly occurs  up-slope from a moderately s t rong  

Pb-Zn-Ag geochemical anomaly. There is no evidence t o  d a t e  of any o t h e r  

conductive ma te r i a l  such a s  g raph i t e  o r  p y r i t e  i n  the  immediate v i c i n i t y ,  

which would i n d i c a t e  t h a t  t h e  IP anomaly i s  r e l a t e d  t o  Pb o r  Pb-Zn su lphides .  
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Spha le r i t e ,  which i s  non-conductive, w i l l  no t  give an IP e f f e c t  unless  

i t  is as soc ia t ed  with o t h e r  (conductive o r  po la r i zab le )  su lphides .  It i s  

poss ib l e  the re fo re ,  t h a t  t h e  limits of  Zn mine ra l i za t ion  could be much more 

extens ive  than is  i n f e r r e d  from t h e  geophysical da t a .  

Chances f o r  a l a r g e  Pb-Zn-Ag orebody on t h e  proper ty  appear t o  be 

exce l l en t .  

It has  been recommended t h a t  a s e r i e s  of fou r  o r  f i v e  ho le s  be 

d r i l l e d  ac ross  a r ep resen ta t ive  s e c t i o n  of t h e  anomaly. (Memo t o  PLM from 

PAS dated  August 3 ,  1978).  Following i s  a l i s t  of proposed holes  based on 

t h e  assumption t h a t  t h e  anomaly i s  due t o  a concave shee t  of minera l iza t ion  

r a t h e r  than the  a l t e r n a t e  i n t e r p r e t a t i o n  of two o r  more f la t -d ipping  p a r a l l e l  

shee t s :  

Hole S t a t i o n  Depth 

1 2+50NE 50 f t .  

2 4+00NE 200 f t .  

3 7+50NE 150 f t .  

4 9+00NE 100 f t .  

5 10HONE 250 f t .  

D r i l l  -450SW from S t a t i o n  3+00NE t o  
i n t e r s e c t  shallow por t ion  of zone. 
Minimum recommended l eng th  - 150 f t .  

D r i l l  - 4 5 ' ~ ~  from s t a t i o n  6+00NE t o  
i n t e r s e c t  down-dip extens ion  of 1. 
Minimum length  - 400 f t .  

D r i l l  - 4 5 ' ~ ~  from s t a t i o n  6+00NE t o  
i n t e r s e c t  zone a t  approximately 250 f t .  
Minimum length  - 350 f t .  

D r i l l  -450NE from s t a t i o n  8+00NE. 
Minimum leng th  - 200 f t .  

On l i n e  44+00NW. Second deep zone occurs  
beneath lONE on t h i s  l i n e .  Appears t o  be 
sepa ra t e  from main zone and is incomplete 
t o  no r theas t .  Current ly  low p r i o r i t y  but  
should be  checked i f  ho le s  1 through 4 a r e  
encouraging. 



The foregoing c o l l a r  l o c a t i o n s  and angles  a r e  submitted a s  a 

guide t o  t h e  i n i t i a l  d r i l l i n g ,  and should be rev ised  according t o  the  

r e s u l t s  of t h e  f i r s t  ho le s .  Addi t ional  t a r g e t s  can be spot ted  on e x i s t i n g  

da ta  should the  d r i l l  r e s u l t s  prove encouraging. 

Due t o  poor con tac t s  and h igh  l e v e l s  of sphe r i c  a c t i v i t y ,  the  IP 

survey was r e l a t i v e l y  slow. Spread l eng ths  were r e s t r i c t e d  t o  100-foot 

i n t e r v a l s  and seve ra l  n-4 readings could n o t  be obtained with an acceptable  

degree of accuracy. The anomalies a r e  incomplete on many l i n e s .  A t  t h e  

time of the  survey, the  f e a s i b i l i t y  of expending a d d i t i o n a l  time and money 

t o  t r y  t o  ob ta in  d a t a  under a combination of unfavourable circumstances was 

quest ionable.  Based on t h e  apparent  r e s i s t i v i t y  c o n t r a s t ,  i t  appears a s  

though a l e s s  expensive technique such a s  VLF-EM should be attempted f o r  

f u r t h e r  reconnaissance work i n  t h e  immediate a rea .  It i s  t h e r e f o r e  recommended 

t h a t  a VLF t e s t  be c a r r i e d  out  over  t h e  proper ty  when convenient.  I f  necessary,  

a d d i t i o n a l  IP work could be c a r r i e d  out  i n  1979, when sphe r i c  a c t i v i t y  is 

expected t o  be  a t  a lower l e v e l .  

It is a l s o  recommended t h a t  a few l i n e s  of IP da ta  be submitted t o  

Phoenix Geophysics f o r  "inversion". This i s  a technique developed by 

W. Pe l ton  which genera tes  a model of a conductor and i ts  h o s t .  This t reatment  

of t h e  d a t a ,  a l though s t i l l  l a r g e l y  i n  t h e  experimental  s t age ,  should give 

a f a i r l y  good idea  of t h e  t r u e  shape, a t t i t u d e ,  r e s i s t i v i t y  and frequency 

e f f e c t  of 

e f f e c t i v e  

these  conductive zone(s) and t h e  surrounding rock. 

The method of exp lo ra t ion  c a r r i e d  o u t  by UKHM appears t o  be extremely 

and should be continued i n  t h e  surrounding a rea .  

P. A. Smith 



APPENDIX I 

Geophysical Equipment (Induced P o l a r i z a t i o n )  

Transmit ter  - McPhar Model P-660 (Frequency Domain) 

Receiver - Phoenix IPVl 

Power Supply - McPhar 2.5 kva motor genera tor ,  130 VAC-400 Hz 

Elec t rodes  - Tx - Aluminum F o i l  18" x 36" 

- Rx - Non po la r i z ing  porous pots  (Copper Sulphate) 

Elec t rode  Array - Dipole-dipole,  readings t o  n-4 

Elec t rode  Separat ion 100 F t .  

Operating Frequencies-  0 . 3  & 5.0 Hz. 

Sca le  Ranges - Tx - 0 t o  5 amp max. (5 s c a l e  pos i t i ons )  

- Rx - 10 v o l t s  t o  0.0 m i l l i v o l t s  

- -10% t o  +20% frequency e f f e c t  

Accuracy - t o .  2% 



APPENDIX I1 

Line 

S t a t i s t i c a l  Data 

Spread Observations From-To Distance 

Total :  10 l i n e s ,  740 observa t ions ,  13,500 f e e t  (2.56 miles)  
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L i s t  of Claims 

Grant # Record Date 

1 3  September, 1976 

1 3  September, 1976 
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