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SUMMARY 

Three areas of i nc reased  c h a r g e a b i l i t y  responses  have been 

l o c a t e d  by t h e  p r e s e n t  survey.  These areas may b e  unde r l a in  by up 

t o  4 p e r c e n t  by volume of m e t a l l i c a l l y  conducting material such as 

s u l p h i d e s ,  g r a p h i t e  o r  o t h e r  material t h a t  i s  known t o  show inc reased  

c h a r g e a b i l i t y  responses .  

Two of t h e  areas are n o t  y e t  completely de l imi t ed ,  and i t  

is  recommended t h a t  f u r t h e r  induced p o l a r i z a t i o n  surveying  b e  c a r r i e d  

ou t  t o  d e l i m i t  these areas. Four d r i l l  h o l e s  t o t a l l i n g  1200 f e e t  have 

been suggested.  

f u r t h e r  d r i l l i n g  t a r g e t s  may b e  recommended based upon t h e  p r e s e n t  

induced p o l a r i z a t i o n  r e s u l t s .  

I f  t h e  r e s u l t s  of t h e s e  d r i l l  h o l e s  are favourable ,  

;--- 
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AN INDUCED POLARIZATION SURVEY I 

WHITE RIVER MINES LTD. (N.P.L.) I 

INTRODUCTION i 

REPORT ON 

ASPEN GROVE AREA, BRITISH COLUNBIA 

i ON BEHALF OF 

I 
! 

i - During the pe r iod  May 12 t o  May 23 ,  1972, a geophys ica l  i 

f i e l d  p a r t y  under t h e  d i r e c t i o n  of M r .  Ron Gibbins executed an induced 

p o l a r i z a t i o n  survey i n  t h e  Aspen Grove area, B r i t i s h  Columbia on behal f  of 

White River Mines Ltd.  (N.P.L.). 

The p rope r ty  l i e s  about  18 miles sou th  of Merritt,  B. C .  and i s  

reached by t ruck  over  t h e  w e l l  paved Highway No. 5 .  

of low r o l l i n g  g ras s l and  and f o r e s t e d  h i l l s  of t h e  Thompson P la t eau .  

The topography c o n s i s t s  

The claims covered, wholly o r  i n  p a r t ,  by t h i s  survey are l i s t e d  on 

t h e  f r o n t  cover  of t h i s  r e p o r t  and are shown on P l a t e  5 ,  on t h e  scale of 

1 inch  = 200 f e e t .  

S c i n t r e x  M k  VI1 time-domain (pulse-type) induced p o l a r i z a t i o n  

equipment has  been employed on t h i s  proper ty .  

r a t i n g  of 2.5 k i l o w a t t s  and equa l  on and o f f  t i m e s  of 2.0 seconds.  

r e c e i v i n g  u n i t  w a s  a remote,  ground-pulse type  t r i g g e r e d  by t h e  r i s i n g  and 

f a l l i n g  primary vo l t ages  set up i n  the ground by t h e  t r a n s m i t t e r .  

i n t e g r a t i o n  of  t h e  t r a n s i e n t  p o l a r i z a t i o n  v o l t a g e s  takes p l a c e  f o r  0.65 

seconds a f t e r  a 0.45 second de lay  t i m e  fo l lowing  t h e  t e rmina t ion  of t h e  

c u r r e n t  on pulse .  

The t r a n s m i t t i n g  u n i t  had a 

The 

The 

The purpose of an induced p o l a r i z a t i o n  survey is  t o  map t h e  subsurface 

d i s t r i b u t i o n  of m e t a l l i c a l l y  conduct ing m i n e r a l i z a t i o n  benea th  t h e  g r i d s  

covered. 
! 
: I n  t h e  p r e s e n t  area such m i n e r a l i z a t i o n  could inc lude  c h a l c o p y r i t e ,  

p y r r h o t i t e ,  p y r i t e  and o t h e r  metallic su lph ide  minera ls .  Metallic conductors  j 

such as g r a p h i t e  and magnetite as w e l l  as non-metal l ic  mine ra l s  such as 
! 
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c h l o r i t e ,  se r ic i te  and s e r p e n t i n i t e  can g ive  responses  n o t  always d i s t i a g u i s h -  i 

a b l e  from su lph ide  m i n e r a l i z a t i o n .  
I 

The t h r e e  e l e c t r o d e  a r r a y  w a s  employed f o r  t h e  survey.  For t h i s  I 
! 
I 

! 
e l e c t r o d e  a r r a y ,  one c u r r e n t  e l e c t r o d e  and two p o t e n t i a l  e l e c t r o d e s  t r a v e r s e  

t h e  p r o f i l e s  w i t h  an i n t e r e l e c t r o d e  spac ing  c a l l e d  "a". i The second o r  

" i n f i n i t e "  c u r r e n t  e l e c t r o d e  i s  p laced  a d i s t a n c e  g r e a t e r  than  5a  from t h e  

measuring p o i n t  which i s  de f ined  as t h e  midpoint between t h e  moving c u r r e n t  

e l e c t r o d e  and t h e  n e a r  p o t e n t i a l  e l e c t r o d e .  For t h e  reconnaissance  survey 

i obse rva t ions  were taken f o r  a = 200 feet  and a = 400 f e e t  w i t h  200 f o o t  ! 

i s t a t i o n  i n t e r v a l s .  

An expanding Wenner a r r a y  w a s  a l s o  c a r r i e d  out  over  one s t a t i o n  t o  

i o b t a i n  some informat ion  r ega rd ing  t h e  v a r i a t i o n  of 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  

w i t h  depth.  

The p r e s e n t  g r i d  c o n s i s t e d  of a 6400 f o o t  base  l i n e  o r i e n t e d  north-  

s o u t h  w i t h  g r i d  l i n e s  of va r ious  l e n g t h s  c u t  Derpendicular  t o  i t  at  400 f o o t  

i n t e r v a l s .  One l i n e  w a s  surveyed a long  t h e  e a s t e r n  s i d e  of Kidd Lake. The 

g r i d  l ayou t  is  shown on P l a t e s  4 and 5. 

t o t a l l e d  10.0 l ine m i l e s .  

The induced p o l a r i z a t i o n  survey 

GEOLOGY 

A d e s c r i p t i o n  of t h e  r e g i o n a l  geology of t h e  area inc lud ing  and 

surrounding the p r e s e n t  claims is  found i n  G.S.C. Memoir 243 by H.M.A. Rice, 

1960. The area covered by t h i s  p rope r ty  i s  shown t o  b e  unde r l a in  by rocks  of 

t h e  Upper Triassic Nicola  Group c o n s i s t i n g  mainly of i n t e rmed ia t e  vo lcan ic s .  

Born i t e  and c h a l c o p y r i t e  occurrences have b e e n n o t e d  i n  s h e a r  zones i n  

v o l c a n i c  rocks  of t h e  Nicola  Group in t h e  Aspen Grove area. The major 

A l l i s o n  F a u l t  p r o j e c t s  n o r t h e r l y  under Kidd Lake on the Dago Claims. 



The l o c a l  geology has  been mapped by C . A . R .  Lammle ,  P.Eng., f o r  

I White River Mines Ltd.  (N.P.L.) and descr ibed  i n  a r e p o r t  da ted  A p r i l  30, 1972.  

The r e p o r t  and map have been made a v a i l a b l e  t o  t h e  wri ters .  i 
1 

1 
The rocks  on t h e  proper ty  are mainly vo lcan ic  and sed inen ta ry  i 

members of t h e  Nicola  Group. A t  s u r f a c e  t h e s e  rocks  are oxid ized  and wea the red . ,  

Copper su lph ide  m i n e r a l i z a t i o n  i s  exposed i n  a zone over  t h e  Dag0 6 and 

Open 2 1  claims. Its n o r t h e r n  p r o j e c t i o n  i s  covered by overburden. 

The t a r g e t  of t h e  p r e s e n t  survey w a s  a l a r g e  tonnage disseminated 

copper su lph ide  or n a t i v e  copper body t h a t  may b e  t h e  e x t e n t i o n  of t h e  

outcropping mine ra l i za t ion .  

A map of a ground magnetometer survey and p a r t i a l  r e s u l t s  of a 

g r a v i t y  survey executed over  t h e  p r e s e n t  g r i d  have been made a v a i l a b l e  t o  t h e  

w r i t e r s  by White River Mines Ltd.  (N.P.L.). 

DISCUSSION OF RESULTS 

P l a t e  2 ,  on the scale of 1 inch  = 200 f e e t  shows t h e  c h a r g e a b i l i t y  

( t h e  induced p o l a r i z a t i o n  c h a r a c t e r i s t i c  of t h e  rock) .  

f o r  t h e  p r o f i l e s  is  1 inch  = 10.0 mi l l i s econds .  P l a t e  3 ,  on t h e  scale of 

1 inch  = 200 f e e t  shows t h e  r e s i s t i v i t y  p r o f i l e s .  The vertical  scale is  

2 inches  = 1 loga r i thmic  c y c l e  w i t h  l i n e  trace taken  as 100 ohm-meters. 

The ver t ical  scale 

P l a t e s  3 and 4 ,  on t h e  scale of 1 inch  = 200 f e e t  are contour  maps 

of 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  va lues  r e s p e c t i v e l y .  The contour  i n t e r v a l  

for c h a r g e a b i l i t y  is  2.0 mi l l i s econds .  To accommodate t h e  l a r g e  v a r i a t i o n s  

i n  r e s i s t i v i t y ,  b u t  s t i l l  show t h e  changes, a loga r i thmic  contour  interval  

has  been u t i l i z e d .  The contour  va lues  are as shown on P l a t e  5. 

The c h a r g e a b i l i t y  contour  map reveals background c h a r g e a b i l i t i e s  

South of L 48 N n o r t h  of L 48 N t o  average about  6.0 t o  8.0 mil l i s econds .  

t h e  average background drops t o  about  4.0 t o  6.0 mi l l i s econds .  From t h e  
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p r o f i l e s , t h e  background c h a r g e a b i l i t i e s  for a = 400 f e e t  are gene ra l ly  h i g h e r  

than  f o r  a = 200 f e e t .  

t e n s  of f e e t  of non-polar izable  overburden covering t h e  bedrock. A l t e r n a t i v e l y , :  

The c h a r g e a b i l i t y  d i f f e r e n c e  may b e  caused by a few ! 
i 
i 

t h e  concen t r a t ion  of m e t a l l i c a l l y  conducting material i n c r e a s e s  w i t h  depth.  

A uniform d i s t r i b u t i o n  of 1 percen t  by volume of m e t a l l i c a l l y  

conduct ing material may b e  expected t o  add around 10.0 mi l l i s econds  t o  t h e  

observed c h a r g e a b i l i t y  responses .  

s u f f i c i e n t  dimensions o r  s m a l l  h igh  grade bodies  may be  economically v a l u a b l e ,  

areas e x h i b i t i n g  g r e a t e r  than  10.0 mi l l i s econds  of c h a r g e a b i l i t y  may be  worthy 

of f u r t h e r  i n v e s t i g a t i o n s .  

Since l o w  concen t r a t ions  of su lph ides  of 

A l l  areas showing c h a r g e a b i l i t i e s  i n  excess  of 10.0 mi l l i s econds  

have been shaded on P l a t e  4 .  However w i t h i n  t h e s e  areas t h e r e  are t h r e e  areas 

of s p e c i a l  interest .  

mi l l i s econds .  The t h r e e  areas have been l a b e l l e d  Areas I, I1 and 111. 

These areas e x h i b i t  c h a r g e a b i l i t i e s  i n  excess of 20.0 

Area I ,  l o c a t e d  between Lines  56 N and 84 N w e s t  of t h e  base  l i n e ,  

e x h i b i t s  t h e  most anomalous c h a r g e a b i l i t y  responses .  The peak c h a r g e a b i l i t y  

ob ta ined  w i t h  t h e  200 f o o t  e l e c t r o d e  spac ings  reaches  45.0 mil l i s econds  

at  5 W on L 72 N. 

76 N.  Genera l ly ,  t h e  p r o f i l e s  show t h a t  t h e  c h a r g e a b i l i t y  responses  are 

h i g h e r  i n  ampli tude w i t h  a = 400 f e e t  implying a depth e x t e n t  of a t  least  

The area i s  n o t  de l imi t ed  t o  t h e  w e s t  a long Lines  60 N t o  

200 f e e t ' f o r  t h e  c h a r g e a b i l i t y  source.  The e l e c t r o n i c a l l y  conduct ing material 

con ten t  of t h e  sou rce  may be  i n  excess of 4 percen t  by volume of s u l p h i d e s ,  

g r a p h i t e  or o t h e r  mine ra l s  known t o  g ive  inc reased  c h a r g e a b i l i t y  responses .  

A n  expanding Wenner a r r a y  cen t r ed  a t  2 W on L 64 N w a s  c a r r i e d  

o u t  t o  i n v e s t i g a t e  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  changes w i t h  depth.  

The d a t a  ob ta ined  i n d i c a t e s  a change i n  bo th  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  

1-77: 
i f f  



a t  a depth of  about 40 f e e t .  

is  about 40 f e e t .  

Th i s  r e s u l t  sugges t s  t h a t  overburden depth 

The apparent  resist ivit ies over  Area I ,  averaging  about 400 ohm- 

meters, are gene ra l ly  lower than  those  surrounding t h e  area. The decrease  

i n  r e s i s t i v i t y  may be due t o  e i t h e r  a change i n  rock type  o r  t o  t h e  con ten t  

of p o l a r i z a b l e  material, which may a l s o  be a conductor ,  lowering t h e  

resist ivit ies of t h e  area. There i s  no d i r e c t  c o r r e l a t i o n  between charge- 

a b i l i t y  i n c r e a s e s  and r e s i s t i v i t y  decreases .  

The ground magnetometer map supp l i ed  by White R i v e r  Mines Ltd.  

shows Area I t o  be  unde r l a in  by rocks  of g e n e r a l l y  lower magnetic s u s c e p t i b i l i t )  

than  those  o u t s i d e  t h e  area. A long narrow zone of inc reased  magnetic response  

t r e n d s  no r thwes te r ly  through t h e  eastern p a r t  of k e a  I.  The zone may be 

t h e  r e s u l t  of a dyke con ta in ing  more magnet ica l ly  s u s c e p t i b l e  material than  

t h e  country rock.  

Area I1 i s  l o c a t e d  w e s t  of t h e  base  l i n e  and ex tends  from Line  24 N 

t o  32 N. It i s  open t o  bo th  t h e  n o r t h  and south .  A zone of c h a r g e a b i l i t i e s  

i n  excess  of 20.0 mi l l i s econds  ex tends  from 4 + 50 W t o  10  W on L 28 N and from 

0 + 50 E t o  7 + 50 W on L 24 N. The c h a r g e a b i l i t i e s  reach  a peak of  30.0 

mi l l i s econds  a t  3 W on L 24 N. 

According t o  t h e  c h a r g e a b i l i t y  responses ,  Area I1 i s  unde r l a in  by 

a p o l a r i z a b l e  sou rce  con ta in ing  t h e  equ iva len t  of 3 percen t  by volume of  

e l e c t r o n i c a l l y  conduct ing material or g r e a t e r  amounts of o t h e r  mine ra l s  such 

as carbonaceous material or sericite which are a l s o  known t o  g ive  induced 

p o l a r i z a t i o n  responses .  

The la teral  e x t e n t  of t h e  c h a r g e a b i l i t y  i n c r e a s e s  obta ined  w i t h  t h e  

wider  e l e c t r o d e  spac ings  i s  g r e a t e r  than  t h a t  ob ta ined  w i t h  the narrower 

spac ings  i n d i c a t i n g  a depth  extent of t h e  o r d e r  of 200 f e e t .  A n  overburden 



cover of a few t e n s  of f e e t  may a l s o  c o n t r i b u t e  t o  some lower c h a r g e a 5 i l i t i e s  I 
obta ined  w i t h  t h e  narrower e l e c t r o d e  spac ings .  I 

! 

1 
I 

The apparent  r e s i s t i v i t y  r e s u l t s  over  Area I1 average about 550 

ohm-meters f o r  bo th  e l e c t r o d e  spac ings  and one f a i r l y  uniform over  t h e  area. 

There i s  no d e f i n i t e  c o r r e l a t i o n  between t h e  r e s i s t i v i t y  and c h a r g e a b i l i t y  

r e s u l t s .  
i 

The magnetometer survey shows a decreased magnet ic  response over  

Area I1 sugges t ing  t h a t  t h e  inc reased  c h a r g e a b i l i t i e s  are n o t  due t o  a 

magnet ica l ly  s u s c e p t i b l e  source.  

AreaI I I i s  a c t u a l l y  p r e s e n t  on L 84 N only.  This zone i s  n o t  

de l imi t ed  t o  e i t h e r  t h e  n o r t h ,  sou th  o r  w e s t .  

ob ta ined  w i t h  t h e  400 f o o t  spac ings  are seen t o  b e  more ex tens ive  than  those  

w i t h  t h e  200 spac ings  i n d i c a t i n g  an i n c r e a s e  i n  t h e  concen t r a t ion  of chargeable  

The c h a r g e a b i l i t y  responses  

. 

material w i t h  depth.  

The apparent  resistivities over  t h i s  area average 200 t o  300 ohm- 

The c h a r g e a b i l i t i e s  ob ta ined  w i t h  meters w i t h  200 f o o t  e l e c t r o d e  spac ings .  

t h e  400 f o o t  e l e c t r o d e  spac ings  show a uniform g r a d i e n t  decreas ing  from 

3000 ohm-meters a t  12 W t o  800 ohm-meters a t  16 W. The  sha rp  i n c r e a s e  i n  

r e s i s t i v i t y  a long  the western p a r t  of L 84 N may i n d i c a t e  e i t h e r  a change 

i n  rock type  o r  a l t e r a t i o n .  There i s  no d e f i n i t e  c o r r e l a t i o n  between t h e  

c h a r g e a b i l i t y  i n c r e a s e s  and the r e s i s t i v i t y  responses  on e i t h e r  of t h e  two 

spac ings .  

Magnetic d a t a  have n o t  been ob ta ined  w e s t  o f  12  W on L 84 N. 

CONCLUSIONS AND RECOMMENDATIONS 

The p r e s e n t  induced p o l a r i z a t i o n  survey has  r evea led  t h r e e  areas, 

as i n d i c a t e d  on P l a t e  4 ,  e x h i b i t i n g  more than  20.0 mi l l i s econds  of charge- 

a b i l i t y .  Areas I1 and I11 are n o t  completely de l imi t ed  t h u s  t h e i r  t o t a l  
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1 
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i 
I 

areal e x t e n t  i s  n o t  known. 

For t h e  fo l lowing  reasons ,  Area I i s  geophysical ly  t h e  most a t t rac t ive  

area f o r  f u r t h e r  e x p l o r a t i o n  work. 

The c h a r g e a b i l i t y  i n c r e a s e s  i n d i c a t e  a concen t r a t ion  o f  about  

4 percen t  by volume of m e t a l l i c a l l y  conducting material. 

r e l i e f  i n d i c a t e s  t h a t  t h e  source  of i nc reased  c h a r g e a b i l i t y  i s  probably n o t  

magnet i te  o r  any o t h e r  magnetic material. 

can be expected from t h e  concen t r a t ion  of material g iv ing  t h e  c h a r g e a b i l i t y  

anomaly. 

f a u l t  o r  con tac t  between Line 56 N and 60 N. An i n d i c a t i o n  of some s t r u c t u r a l  

t r u n c a t i o n  i s  p r e s e n t  i n  a l l  t h e  a v a i l a b l e  d a t a  inc lud ing  r e s i s t i v i t y ,  

magnetics and c h a r g e a b i l i t y .  

The low magnetic 

Lower res is t ivi t ies  i n  t h e  area 

The c h a r g e a b i l i t y  anomaly i n  Area I appears  t o  be  t runca ted  by a 

A r e a  I1 shows similar 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  responses  t o  

those  i n  Area I. 

d e l i m i t  the e x t e n t  of c h a r g e a b i l i t y  inc reases .  

f a r  may be  unde r l a in  by up t o  3 percen t  by v o l m e  of m e t a l l i c a l l y  conduct ing 

material. 

Fur the r  induced p o l a r i z a t i o n  surveying  may be  warran ted  t o  

The area i n v e s t i g a t e d  thus  

A r e a I I 1 , w h i c h  is  only a one l i n e  anomaly, shows similar geophys ica l  

c h a r a c t e r i s t i c s  t o  those  over  t h e  f i r s t  two areas. More induced p o l a r i z a t i o n  1 
surveying  t o  d e l i m i t  t h e  area i s  recommended. 

Based upon t h e  p r e s e n t  geophysical  r e s u l t s ,  and pending c o r r e l a t i o n  1 
i 

i 
I - w i t h  t h e  most recent geo log ica l  d a t a ,  t h e  fo l lowing  d r i l l  h o l e s  are 

i suggested : 

C o l l a r  Dip 

L 7 2 N ;  7 + O O W  - 4 5 O  

L 76 N ;  2 + 25 W - 4 5 O  

Direct i o n  Minimum Depth 

300 f e e t  1 
1 

East 

West 300 f e e t  ! 
i 



C o l l a r  Dip D i r e c t i o n  Minimum Depth 

L 68 N; 2 + 00 W -45O West 300 f e e t  

L 28 N ;  10 + 00 W - 4 5 O  East 300 f e e t  

F u r t h e r  d r i l l i n g  can be recommended based on t h e  p r e s e n t  induced 

p o l a r i z a t i o n  survey r e s u l t s .  
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