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S W R Y  

The p re sen t  induced p o l a r i z a t i o n  survey  has  r evea l ed  t h a t  a 

l a r g e  p o r t i o n  of t h e  survey a r e a  i s  unde r l a in  by rocks  con ta in ing  from 

1% t o  5% by volume of m e t a l l i c a l l y  conduct ing m a t e r i a l .  With such I 
widespread h igh  responses i t  i s  n o t  p o s s i b l e ,  on r h e  b a s i s  of t h e  p r e s e n t  

r e s u l t s  a lone ,  t o  i n d i c a t e  a r e a s  of optimum i n t e r e s t .  

I n t e r p r e t a t i o n  of 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  r e s u l t s  has  

allowed t h e  p o s t u l a t i o n  of an important  c o n t a c t  between i n t r u s i v e  rocks 

and rocks  of t h e  Hazelton Group. I 
S 

Deta i l ed  exp lo ra t ion ,  i n c l u d i n g  d r i l l i n g ,  h a s  a l r e a d y  been c a r r i e d  
a 

o u t  i n  an a r e a  n o r t h  of t he  p o s t u l a t e d  c o n t a c t  where i n c r e a s e d  c h a r g e a b i l i t i e s  i 
co inc ide  w i t h  anomalous s o i l  geochemical va lues .  F u r t h e r  i n v e s t i g a t i o n  

i n  t h i s  a r e a  would depend on a s say  va lues .  

Fu r the r  exp lo ra t ion  on t h e  p r o p e r t y  could c o n s i s t  of d e t a i l e d  I 
i 

geochemical sampling i n  t he  b e l t  immediately n o r t h  of t h e  i n t e r p r e t e d  I 
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REPORT ON 
AhT INDUCED POLARIZATION SURVEY 

C AND Z CLAIM GROUPS I 
CHUTANLI LAKE AREA, BRITISH COLIX3IA 1 

INTRODUCTION i 
i 

During t h e  per iod  from October 7 t o  10 ,  1969 and aga in  from 

June 11 t o  August 13 ,  1970, geophysical  f i e l d  p a r t i e s  under t h e  d i r e c t i o n  

of M r .  H. Beckmann and M r .  D .  Sexsa i th  executed an induced p o l a r i z a t i o n  

survey on some C and Z Claims i n  t h e  Chutanl i  Lake area, B r i c i s h  Columbia. 

A l l  personnel  were on t h e  s t a f f  of Rio T i n t o  Canadim Exploration Limited. 

Data p l o t t i n g  w a s  c a r r i e d  ou t  i n  t h e  Rio T i n t o  o f f i c e s  znd r h e  r e s u l t i n g  

maps were submit ted t o  Se ige l  Assoc ia t e s  Limited f o r  i n t e r p r e t a t i o n  and 
I 

I r e p o r t i n g .  A r e p o r t  by J. G.  Ba i rd  da ted  August 14 ,  1970 covers  t h e  I 
I d a t a  a v a i l a b l e  t o  J u l y  10th.  i 
I The proper ty  l i e s  4 mi l e s  west  of t h e  west  end of Chutanl i  

I 

i Lake i n  t h e  I n t e r i o r  P l a t eau  a r e a  of B r i t i s h  Columbia. Access i s  by i 
I 
I 
1 f l o a t  a i r c r a f t  t o  Chutanl i  Lake, thence  by h e l i c o p t e r  o r  f o o t  t o  t h e  
1 i 
1 
1 c la ims .  The topography of t h e  survey a r e a  is  h i l l y  and t r e e d .  The claims 1 
1 

I covered i n  whole o r  p a r t ,  by t h e s e  surveys  are l i s t e d  on t h e  t i t l e  page 

of t h i s  r e p o r t  and a r e  shown on DWG L-6010-A. These c la ims  a r e  h e l d  by ! 
Rio T i n t o  Canadian Explorat ion Limited.  

S c i n t r e x  Mk V I  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  p 'roperty.  The t r a n s m i t t i n g  u n i t  had 

I a r a t i n g  of 2.5 kw. and equal  on and o f f  t imes  of 2.0 seconds.  The r e c e i v i n g  
I 
1 u n i t  was a remote, ground-pulse t ype  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  

I pr imary v o l t a g e s  s e t  up i n  t h e  ground by t h e  t r a n s m i t t e r .  The i n t e g r a t i o n  1 
i 
E 

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  t a k e s  p l a c e  f o r  0.65 seconds a f t e r  s 
i 

a 0.45 second de lay  time fol lowing t h e  t e rmina t ion  of t h e  current-on pu l se .  i 



The purpose of an induced p o l a r i z a t i o n  survey i s  t o  map t h e  I 
1 

s ubsu r face  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  conducting m i n e r a l i z a t i o n  n e a r  3 
I 

t h e  l i n e s  covered. I n  t h e  p re sen t  a r e a  such m i n e r a l i z a t i o n  could knciude ! 
i 
S 

c h a l c o p y r i t e ,  b o r n i t e ,  p y r i t e  and o t h e r  su lph ide  minerals . .  A s  w e l l ,  1 
i 

m e t a l l i c  conductors such as magnet i te  and g r a p h i t e  and non-metal l ic  mine ra l s  1 
such a s  c h l o r i t e  and s e r i c i t e  can g ive  c h a r g e a b i l i t y  responses  n o t  always 

d i s t i n g u i s h a b l e  from su lph ide  m i n e r a l i z a t i o n .  

A t o t a l  of approximately 20 l i n e  mi l e s  of reconnaissance  

surveying  was carried out  on north-south g r i d  l i n e s  spaced from 1200' t o  

1600'  a p a r t .  I n  a d d i t i o n  two east-west l i n e s  approximately 7 0 0 0 Y n  

l e n g t h  a d  3000' a p a r t  were covered. I n  an a r e a  of i n t e r e s t  i n  t h e  c e n t r a l  

p a r t  of t h e  g r i d  two in t e rmed ia t e  l i n e s  each about  3500' i n  l e n g t h  were 

covered. The l o c a t i o n s  of t h e  survey l i n e s  a r e  shown on t h e  accompanying 

p l a t e s .  I n  a l l ,  approximately 25.5 l i n e  m i l e s  of survey  were executed.  
I 

The t h r e e  e l e c t r o d e  a r r a y  was employed f o r  t h e  survey.  For  

c h i s  e l e c t r o d e  a r r a y ,  one cu r r en 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". 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  is  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  a s  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  near  p o t e n t i a l  e l e c t r o d e .  For  t h e  p r e s e n t  

survey  observa t ions  were taken f o r  a = 200' and a = 4001,  t h e  d i s t a n c e  

between observa t ions  be ing  200'. About one l i n e  mi le  of p r o f i l e  was 

covered w i t h  a = 100'  and a 100'  s t a t i o n  i n t e r v a l .  

A magnetometer survey t o t a l l i n g  3 l i n e  m i l e s  h a s  been c a r r i e d  1 I 
o u t  i n  t h e  c e n t r a l  p a r t  of t he  g r i d  u s ing  a  S c i n t r e x  MF-1 v e r t i c a l  f o r c e  

f l u x g a t e  magnetometer. The reading  accuracy of t h i s  i n s t rumen t  i s  k 5 



gamnas f o r  t h e  s c a l e  used t o  t ake  most of t h e  obse rva t ions .  

GEOLOGY 

The geology of t he  a r e a  inc lud ing  and surrounding t h e  p re sen t  

p rope r ty  i s  d iscussed  i n  G.S.C.  Memoir 324, "Nechako River'Map-Area" 

by H. W. T ipper ,  1963. The geology of t h e  p rope r ty  h a s  been s t u d i e d  i 
1 by g e o l o g i s t s  on t h e  s t a f f  of Rio T i n t o  Canadian Ex2 lo ra t ion  Limited.  1 

The accompanying DWGS G-8102-1 aild -2 show t h e  outcrops  mapped by 

Rio T i n t o  geo log i s t s .  The d e s c r i p t i v e  l o g s  of t h r e e  d r i l l  h o l e s  l o c a t e d  

i n  t h e  c e n t r a l  p a r t  of t h e  g r i d  have a l s o  been made a v a i l a b l e  t o  t h e  w r i t e r .  I 
i 

I The no r the rn  p a r t  of t h e  survey a r e a  i s  b e l i e v e d  t o  be  mainly 

u n d e r l a i n  by metasedimentary and v o l c a n i c  rocks  of t h e  HazelEon Group 

wh i l e  t h e  southern  a r e a  i s  unde r l a in  by i n t r u s i v e  g r a n o d i o r i t i c  rocks .  
I 
I 
1 

I Copper and molybdenum sulphides  as w e l l  a s  p y r i t e  a r e  observed t o  occur  
I 

The proper ty  w a s  locaced by a geochemical s o i l  sampling f 
I 
1 

/ programme, t h e  r e s u l t s  of which a r e  given i n  a r e p o r t  by M. B. Mehrtens, 1 
1 

Ph.D., da t ed  August, 1970. A s i g n i f i c a n t  copper and molybdenum anomaly has  1 

been l o c a t e d  i n  t h e  c e n t r a l  p a r t  of t h e  geophys ica l  survey  a rea .  1 
I 
I 

1 
PRESENTATION OF RESULTS ! 

I The r e s u l t s  of t h e  induced p o l a r i z a t i o n  survey are shown on 

/ 12 accompanying p l a t e s ,  a l l  on t h e  s c a l e  of 1" = 400'. 1 
1 

L I 

I Drawing IP-8098-1, -2 and IP-8096-1, -2 a r e  c h a r g e a b i l i t y  contour  ! 
1 p l a n s  f o r  t h e  200' and 400' e l e c t r o d e  spac ings  r e s p e c t i v e l y .  The a c t u a l  

$ t 
i 
1 c h a r g e a b i l i t y  va lues  have been shown contoured w i t h  a 5.0 mil,lsecond 

I 
1 contour  i n t e r v a l .  

Drawings IP-8099-1, -2 and IP-8097-1, -2 a r e  r e s i s t i v i t y  contour  I 

i 
i 



I I 

p lans  f o r  t h e  200' and 400' e l e c t r o d e  spac ings  r e s p e c t i v e l y .  The 1 
I 
f 

apparent  r e s i s t i v i t y  va lues  a r e  shown i n  ohm-meters. The 103, 300, 500, I 
i 

1000, 2000, 3000, 4000, e t c .  contours have been shorn.  I 
1 

Drawings IP-8100-1 and -2 show t h e  c h a r g e a b i l i t y  r e s u l t s  i z  9 
i 

p r o f i l e  form. The v e r t i c a l  s c a l e  i s  1" = 20.0 mi l l i s econds .  
I I 
1 Drawings IP-8101-2 and -2 show t h e  r e s i s t i v i t y  p r o f i l e s  w i th  

a v e r t i c a l  s c a l e  of 1" = 2000 ohm-meters. 

1 Drawing M-6051 and Drawing 111-6052 a r e  magnetometer contour  and 
I 1 

I 

! p r o f i l e  p l a n s  r e s p e c t i v e l y .  The contour  i n t e r v a l  2 s  200 garmas from 0 t o  
r 

1000 gammas thence t h e  i n t e r v a l  i s  1000 gammas. The v e r t i c a l  s c a l e  f o r  

t h e  p r o f i l e s  i s  1" = 1000 gamlas. 

Drawings G-8104-1 and -2 are an i n t e r p r e t a t i o n  of t h e  geophys ica l  

r e s u l t s  showing a r e a s  of h igh  and low r e s i s t i v i t i e s  and c h a r g e a b i l i t i e s  

a s  w e l l  as a con tac t  i n t e r p r e t e d  from t h e  r e s u l t s  of t h e  magnetic survey.  

DISCUSSION OF RESULTS 

The c h a r g e a b i l i t y  r e s u l t s  i n d i c a t e  t h a t  i n  t h e  sou the rn  and 

extreme e a s t e r n  po r t ions  of t h e  g r i d  t h e  background v a l u e s  a r e  gene ra l ly  

1 less than  10.0 mi l l i seconds  as may b e  expected from a g r a n o d i o r i t i c  rock 
I 

/ type.  With t h i s  background a uniform subsu r face  d i s t r i b u t i o n  of 1% by 1 
I / volume of m e t a l l i c a l l y  conducting m i n e r a l i z a t i o n  would b e  expected t o  

i 

I add approximately 10.0 mi l l i s econds  f o t h e  background l e v e l .  Since d e p o s i t s  

of low concen t r a t ions  of copper and molybdenum su lph ides  of s u f f i c i e n t  

dimensions may have economic s i g n i f i c a n c e ,  zones e x h i b i t i n g  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 seonds  and occu r r ing  w i t h i n  a low background a r e a  

may b e  cons idered  worthy of f u r t h e r  i n v e s t i g a t i o n .  



The c h a r g e a b i l i t i e s  i n  t h e  no r the rn  p a r t  of t h e  survey a r e a  a r e  

seen  t o  range from approximately 20 .0  mil l i s econds  t o  i n  excess  of 60 .0  1 
I 

mi l l i s econds .  This  moderate t o  5 igh  c h a r g e a b i l i t y  range i s  l 2 k e l y  d t e  t o  

t h e  equ iva l en t  of a  conten t  of from 1% t o  5% by v o l m e  of m e t a l l i c a l l y  

i I conducting m a t e r i a l .  Such responses a r e  o f t e n  observed over  metaaedimentary i 
I 1 

s e c t i o n s  of t h e  Bazel ton Grou? where minezals  such a s  p y r i t e ,  g r z p h i t e ,  1 

c h l o r i t e  and s e r i c i t e  c o n t r i b a ~ e  t o  c h a r g e a b l l i t y  responses .  The s t e e p  
I 
h 
t 

g r a d i e n t s  of t h e  200 '  and 400' e l e c t r o d e  spac ing  p r o f i l e s  and t h e  h igh  

c h a r g e a b i l i t y  observa t ions  where 1 0 0 '  e l e c t r o d e  spac ings  have been used 

i n d i c a t e  t h a t  t h e  overburden i s  l i k e l y  n o t  more than  25 '  deep over  much 

of t h e  g r i d .  

R e s i s t i v i t i e s  i n  t he  southern  p a r t  of t h e  a r e a  range from 

I s e v e r a l  hundred t o  s e v e r a l  thousand ohm-meters wh i l e  t h o s e  i n  t h e  n o r t h  I 
a r e  cons iderably  lower,  gene ra l ly  below 500 ohm-meters. On t h e  e a s t e r n  

and wes tern  s i d e s  of t h e  survey a r e a  t h e  r e s i s t i v i t i e s  a r e  lower s t i l l ,  

ranging  from t e n s  of ohm-meters t o  about  200 ohm-meters. The va lues  f o r  

i t h e  400'  spac ings  a r e  gene ra l ly  s l i g h t l y  h ighe r  than  those  f o r  t h e  200' 
-.,- 1 

1 spac ings  which may a r i s e  i f  t h e r e  i s  a t h i n  l a y e r  of lower r e s i s t i v i t y  

t 
overburden over ly ing  h ighe r  r e s i s t i v i t y  bedrocks.  While t h e  r a s i s t i v i t y  

I 
va lues  can be  a f f e c t e d  by changes i n  t h e  type  o r  t h i ckness  of overburden, 

t h e  c o r r e l a t i o n  between t h e  r e s u l t s  f o r  t h e  two e l e c t r o d e  spac ings  r e v e a l  

t h a t  t h i s  i s  n o t  a major f a c t o r  on t h e  p r e s e n t  p rope r ty .  

I i 
General ly  a c i d i c  i n t r u s i v e  rocks  a r e  expected t o  e x h i b i t  I 

i n c r e a s e d  r e s i s t i v i t i e s  and low uniform c h a r g e a b i l i t i e s  i n  comparison w i t h  

metasedimentary and metavolcanic rock types  such as t h e  rocks  of t h e  

1 Hazel ton Group. The co inc ident  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  con tac t  



shown on DWGS G-8104-1 and -2 n e a r  30 N t o  40 N on l i n e s  14 E t o  L2 W 

i s  i n t e r p r e t e d  t o  be  an important  geo log ica l  con tac t  becween i n t r u s i v e  

rocks on t h e  south  and Hazelton Group rocks  on t h e  n o r t h .  L t  i s  noted  

however, t h a t  up t o  about 1000' n o r t h  of t h i s  con tac t  g r a n o d i o r i t e  has  

been observed i n  outcrops and i n t e r c a l a t e d  w i t h  Hazel ton rocks  i n  d r i l l  

h o l e s .  A b e l t  j u s t  n o r t h  of t h e  i n t e r p r e t e d  con tac t  may t h e r e f o r e  be  a 

t r a n s i r i o n  z o n e  berween the  two rock types  a l though t h e  geophys ica l  

r e s u l t s  i n d i c a t e  t h a t  t he  subsur face  down t o  a depth of approximately 

300' l i k e l y  conta ins  a g r e a t e r  percentage  of ~ a z e l t o n  rocks  than  i n t r u s i v e  

rocks .  

Farther n o r t h  of t h e  con tac t  t h r e e  no r thwes te r ly  t r e n d i n g  inc reased  

r e s i s t i v i t y  zones which c o r r e l a t e  p a r t l y  w i th  decreased  c h a r g e a b i l i t y  

responses may i n d i c a t e  l o c a t i o n s  where t h e  i n t r u s i v e  comes n e a r  s u r f a c e  o r ,  

a l t e r n a t i v e l y ,  changes i n  t he  c h a r a c t e r  of t h e  Hazel ton rocks .  

Since no outcrops have been mapped i n  t h e  e a s t  p a r t  of t h e  g r i d ,  

i t  i s  d i f f i c u l t  t o  conjec ture  as t o  t h e  type  of low chargeabi l i ty - low 

r e s i s t i v i t y  rock underlying t h e  e a s t  ends of L 70 N and L 98  N .  Such 

responses  could occur  i f  t h e  overburden depth were i n  exces s  of about 

250 ' .  

The r e s u l t s  of t h e  magnetometer survey a l low t h e  i n t e r p r e t a t i o n  

of a no r thwes te r ly  t rending  c o n t a c t  between material of uniform magnetic 

c h a r a c t e r  on the  southwest and m a t e r i a l  e x h i b i t i n g  s l i g h t l y  h i g h e r  back- 

ground i n t e n s i t i e s  and sharp  l o c a l  r e l i e f  i n  excess  of 1000 gammas on t h e  

n o r t h e a s t .  The l o c a l  h ighs  i n  t h e  a r e a  n o r t h e a s t  of t h e  c o n t a c t  a r e  

i n t e r p r e t e d  t o  a r i s e  from narrow n e a r  s u r f a c e  magnetic bod ie s .  The l o c a t i o n  

of t h e  i n t e r p r e t e d  con tac t  i s  shown on OW2 G-8104-1. 



CONCLUSIONS RECOMMENDATIONS ! 
i 
I 
i 

The p re sen t  induced 2 o l a r i z a t i o n  survey has  r evea l ed  t 5 a t  a i 
! 

l a r g e  p o r t i o n  of t h e  survey a r e a  i s  unde r l a in  by rocks  coneaining from I 
1 

1% t o  5% by volume of m e t a l l i c a l l y  conduct ing m a t e r i a l .  With such widespread 1 

I 
high  responses  i t  i s  no t  p o s s i b l e ,  on t h e  b a s i s  of t h e  p r e s e n t  r e s u l z s  I 

I 
a lone ,  t o  i n d i c a t e  a r e a s  of optimum i n t e r e s t .  i 

I n t e r p r e t a t i o n  of 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  r e s u l t s  h a s  i 
al lowed t h e  p o s t u l a t i o n  of an important  c o n t a c t  between i n t r u s i v e  rocks  

and rocks  of t h e  Hazelton Group. 

I 
Deta i l ed  exp lo ra t ion ,  i nc lud ing  d r i l l i n g ,  h a s  a l r e a d y  been 

c a r r i e d  o u t  i n  an a r e a  no r th  of t h e  p o s t u l a t e d  c o n t a c t  between 40 N 

I and 60 N and between L 28  W and L 42 W ,  where i n c r e a s e d  c h a r g e a b i l i t i e s  1 
i 

coinc ide  w i t h  anomalous s o i l  geochemical va lues .  F u r t h e r  i n v e s t i g a t i o n  i 
I i n  t h i s  a r e a  would depend on a s say  va lues .  

Fu r the r  exp lo ra t ion  on t h e  p rope r ty  could c o n s i s t  of d e t a i l e d  

geochemical sampling i n  t h e  west  immediately n o r t h  of t h e  i n t e r p r e t e d  

1 c o n t a c t  and e a s t  of t h e  zone which has  a l r e a d y  been d r i l l e d .  
I I 

I 
Re spec t fu l ly  submi t ted ,  I 

I 
SEIGEL ASSOCIATES LIMITED ! 


















