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CLAIES : 
Name 
AUDREY GRID 
- 
ALQREY 3 
LPS 1 
HPH 3 
A M Y 1  
A M Y 3  

SILVA GRID 
SILVA 7 
SILVA 13 

Record Numbers 

18262 
17859 

8599 
22666 
22668 

18269 
33171 

LOCATION: 
About 15  miles w e s t  of P o r t  Hardy, B. C.  
Nanaimo Mining Div i s ion  
127’ 50° NE 

DATES OF FIELD SURVEY: 
Audrey Grid:  October 26 t o  29, 1970 
S i l v a  Grid:  In conjunct ion  w i t h  a survey  f o r  

Swiss Aluminium Mining Company 
c a r r i e d  ou t  between October 23 
and November 12 ,  1970. 
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The p r e s e n t  induced p o l a r i z a t i o n  surveys  have revea led  

inc reased  c h a r g e a b i l i t y  zones which may con ta in  apprec i ab le  percentages  

of  su lph ides ,  g r a p h i t e  or o t h e r  mine ra l s  known t o  g ive  rise t o  induced 

p o l a r i z a t i o n  e f f e c t s .  Fu r the r  examination of t h e s e  areas should be  

p red ica t ed  upon geo log ica l  and geochemical eva lua t ions .  

Two low r e s i s t i v i t y  zones,  one i n  each survey g r i d ,  appear  

t o  con ta in  t h e  conducting bodies  r e s p o n s i b l e  f o r  t h e  abnormal responses  

observed i n  an earlier h e l i c o p t e r  borne  e lec t romagnet ic  survey. .  



REPORT ON 
INDUCED POLARIZATION SURVEYS 

PORT HARDY AREA, BRITISH COLUMBIA 
ON BEHALF OF 

GIANT EXPLORATIONS LIMITED 

AUDREY AND SILVA GRIDS 

INTRODUCTION 

I n  October and November, 1970, a geophysical  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 .  Tony Guernier  executed induced p o l a r i z a t i o n  

surveys  on two g r i d s  i n  t h e  P o r t  Hardy area, B r i t i s h  Columbia on behal f  

of Giant  Explora t ions  Limited.  

The p rope r ty  l i e s  n e a r  Nahwi t t i  Lake about 15 m i l e s  w e s t  

of P o r t  Hardy. Access i s  by v e h i c l e  from P o r t  Hardy us ing  t h e  P o r t  

Hardy-Holberg road which traverses t h e  p rope r ty .  Glacial d r i f t  and 

f o r e s t  cover  most of t h e  s u r f a c e  of t h e  p rope r ty  and topographic  r e l i e f  

i s  moderate. A s  u sua l  f o r  t h i s  area i n  t h e  f a l l  o f  t h e  y e a r ,  heavy 

r a i n  w a s  experienced throughout t h e  survey.  

The claims 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 are shown on P l a t e  2 on a 

scale of 1" = 400' . 
S e i g e l  Mk V I 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  proper ty .  The t r a n s m i t t i n g  u n i t  

had a 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.  

The 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 v o l t a g e s  set 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  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  vo l t ages  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 pu l se .  

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  



subsur 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  beneath 

t h e  g r i d s  covered. I n  t h e  p r e s e n t  area such mine ra l i za t ion  could inc lude  

c h a l c o p y r i t e ,  molybdenite,  p y r i t e  and o t h e r  metall ic su lph ide  minera ls .  

M e t a l l i c  minera ls  such as g r a p h i t e  and magnet i te  as w e l l  as non-metal l ic  

minera ls  such as c h l o r i t e  and s e r i c i t e  can g ive  responses  n o t  always 

d i s t i n g u i s h a b l e  from su lph ide  mine ra l i za t ion .  

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  

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  

traverse 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  "arr. 

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  

5 a  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 .  

r e p r e s e n t a t i o n  of t h i s  e l e c t r o d e  a r r a y  i s  shown on P l a t e s  3 and 4 .  For 

t h e  reconnaissance  survey obse rva t ions  w e r e  taken f o r  a = 200' and 4 0 0 ' .  

S t a t i o n  i n t e r v a l s  were 200'. 

v a t i o n s  were a l s o  taken i n  areas of i nc reased  c h a r g e a b i l i t i e s  w i t h  a = 100' 

and 50 '  f o r  a d d i t i o n a l  d e t a i l .  

The 

A schematic  

On two p r o f i l e s  of t h e  Audrey Grid obser- 

For t h e  p r e s e n t  survey  two g r i d s ,  named Audrey and Si lva Gr ids ,  

The l i n e  o r i e n t a t i o n  w a s  approximately north-south and t h e  were covered. 

i n t e r l i n e  spac ing  w a s  500'. 

1.5 l i n e  m i l e s  f o r  t h e  Audrey Grid and 2.0 l i n e  miles f o r  t h e  S i l v a  Grid.  

During t h e  s a m e  p e r i o d  as t h e  S i l v a  Grid survey,  a survey of t h e  n o r t h e r l y  

ex tens ion  of t h e  g r i d  w a s  completed on behal f  of t h e  Swiss Aluminium 

Mining Company of Canada Ltd.  (Samcan). 

The t o t a l  l eng th  of p r o f i l e  covered w a s  

GEOLOGY 

The geology and geochemistry of t h e  p r e s e n t  survey g r i d s  have 



been s t u d i e d  by Ralph Gayfer and the s t a f f  of Giant  Explora t ions .  

Geological  and geochemical maps on t h e  scale of 1" = 200' have been 

made a v a i l a b l e  t o  t h e  w r i t e r .  

The major rock type  under ly ing  both  g r i d s  i s  a n d e s i t e ,  probably 

of the Karmutsen S e r i e s  however outcrops  of l imes tone  and, on t h e  Audrey 

Gr id ,  of disrite, axe ~ L S Q  seens 

p o s s i b l e  occurence of b l ack  s h a l e s  n e a r  t h e  n o r t h  p a r t  of t h e  S i l v a  Grid.  

I n  p l a c e s  t h e  Karmutsen Volcanics are q u i t e  p y r i t i c .  

Mapping by Samean hcio indicated the 

The p r e s e n t  g r i d s  w e r e  chosen t o  cover  areas where conduct ive 

bod ies  had been i n d i c a t e d  by a h e l i c o p t e r  borne e lec t romagnet ic  survey.  

The induced p o l a r i z a t i o n  technique w a s  chosen f o r  ground follow-up s i n c e  

t h e  peak ampli tudes of t h e  a i r b o r n e  conductors  were s o  low t h a t  ground 

e l ec t romagne t i c  methods might n o t  have s u f f i c i e n t  s e n s i t i v i t y  (a l lowing 

a c e r t a i n  l a t i t u d e  f o r  e r r o r s  due t o  m i s o r i e n t a t i o n  of c o i l s  i n  rough 

topography).  

r e p r e s e n t  s t r u c t u r a l  fea tures  o r  narrow su lph ide  concen t r a t ions  n e a r  

which d isseminated  su lph ides ,  on ly  d e t e c t a b l e  by induced p o l a r i z a t i o n ,  

might occur .  

It w a s  a l s o  thought t h a t  t h e  a i r b o r n e  conductors  might 

Geochemical surveys  have revea led  areas, p a r t i c u l a r l y  one on 

t h e  S i l v a G r i d , w h e r e  t h e  s o i l s  con ta in  above normal q u a n t i t i e s  of copper,  

l e a d  and z inc .  

The main t a r g e t  of  t h e  p r e s e n t  surveys  was a large- tonnage,  

low-grade type  of copper su lph ide  d e p o s i t  a l though a secondary goa l  w a s  

a smaller, vein-type su lph ide  depos i t .  



DISCUSSION OF RESULTS 

P l a t e  2 shows p lans  of t h e  Audrey and S i l v a  Grids  on t h e  scale 

of 1" = 4 0 0 ' .  Topographic f e a t u r e s ,  claims and geophysical  i n t e r p r e t a t i o n  

are shown. 

P l a t e s  3 and 4 show 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)  and r e s i s t i v i t y  r e s u l t s  i n  p r o f i l e  form f o r  

t h e  Audrey and S i l v a  Grids  r e s p e c t i v e l y .  The vertical  scales are 1" = 20.0 

mi l l i s econds  f o r  c h a r g e a b i l i t y  and 1" = 1 loga r i thmic  cyc le  wi th  t h e  l i n e  

trace taken as 100 ohm-meters f o r  r e s i s t i v i t y .  The p l an  scale is  1" = 400' 

al though i n  o r d e r  t o  accommodate t h e  p r o f i l e s ,  t h e  i n t e r l i n e  spac ing  is  

n o t  t o  scale. 

The c h a r g e a b i l i t y  p r o f i l e s  f o r  t h e  Audrey Grid e x h i b i t  va lues  

of less than  10.0 mi l l i s econds  a t  t h e i r  n o r t h  and sou th  ends.  Chargeab i l i t y  

va lues  ranging from about 1 .0  t o  10.0 mi l l i s econds  are considered t o  

c o n s t i t u t e  a normal non-metal l ic  response range f o r  most rock types .  

I f  t h e  rock under ly ing  a survey area con ta ins  a uniform 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 material, then  an i n c r e a s e  of about 10.0 m i l l i -  

seconds f o r  each 1% by volume of m e t a l l i c a l l y  conduct ing material i s  

expected up u n t i l  heavy concen t r a t ions  of such material are encountered 

when t h e  response may b e  less than  10.0 mi l l i s econds  p e r  pe rcen t .  

The c h a r g e a b i l i t y  r e s u l t s  f o r  t h e  Audrey Grid show peak 

c h a r g e a b i l i t i e s  of  between 40.0 and 70.0 mi l l i s econds  on t h e  c e n t r a l  

p o r t i o n s  of a l l  p r o f i l e s .  These inc reased  responses  are i n t e r p r e t e d  

t o  arise from an east-west t r end ing  body of rock approximately 800' i n  

width by a t  least 1500' i n  l e n g t h  whose i n t e r p r e t e d  c o n t a c t s  have been 

shown on P l a t e  2 .  This  body of rock i s  i n t e r p r e t e d  t o  con ta in  up t o  



5% by volume of m e t a l l i c a l l y  conducting material which approaches t o  

15'  and perhaps c l o s e r  t o  t h e  e a r t h  s u r f a c e  n e a r  1 4  N on l i n e s  5 W and 

15 W where d e t a i l e d  traverses have been c a r r i e d  ou t .  

The r e s i s t i v i t y  p r o f i l e s  f o r  t h e  Audrey Grid show res i s t iv i t ies  

i n  t h e  hundreds of ohm-meters decreas ing  t o  t h e  n o r t h  t o  va lues  w e l l  

below 100 ohm-meters i n  t h e  area between 16  N and 20 N on a l l  p r o f i l e s .  

These lowest  va lues  may be  caused by a narrow zone of very  low r e s i s t i v i t y  

such as a f a u l t ,  a c o n t a c t ,  o r  a low r e s i s t i v i t y  rock type  having 

boundaries  approximately as shown on P l a t e  2. 

The c h a r g e a b i l i t y  responses  f o r  t h e  e n t i r e  S i l v a  Grid range 

from about  20.0 t o  40.0 mil l i s econds ,  a h igh  background response  range 

by normal s t anda rds .  

where some decrease  i n  c h a r g e a b i l i t y  i s  noted ,  t h e  g r i d  may b e  cons idered  

as e n t i r e l y  unde r l a in  by rocks  con ta in ing  2% t o  4% by volume of m e t a l l i c a l l y  

conduct ing material. 

Except f o r  t h e  sou th  ends of L 35 W and L 40 W 

The r e s i s t i v i t y  p r o f i l e s  f o r  t h e  S i l v a  Grid are similar t o  

those  f o r  t h e  Audrey Grid bo th  i n  ampli tude and dec reas ing  g r a d i e n t  t o  

t h e  n o r t h .  A zone of lowest  r e s i s t i v i t y  h a s  been shown on P l a t e  2. 

CONCLUSIONS AND RECOMMENDATIONS 

The induced p o l a r i z a t i o n  survey  of t h e  Audrey Grid has  

r evea led  a w e l l  de f ined  body of inc reased  c h a r g e a b i l i t y  f lanked  on t h e  

n o r t h  by a zone of decreased r e s i s t i v i t y .  The survey of t h e  Silva Grid 

i n d i c a t e s  t h a t  t h e  e n t i r e  g r i d  i s  unde r l a in  by rocks  of h ighe r  than  normal 

c h a r g e a b i l i t y  w i t h i n  which a low r e s i s t i v i t y  zone occurs .  

It i s  l i k e l y  t h a t  t h e  sources  of  t h e  a i r b o r n e  e lec t romagnet ic  

conductors  l i e  w i t h i n  t h e  observed low r e s i s t i v i t y  zones. S ince  bo th  



l o w  r e s i s t i v i t y  areas e x h i b i t  above normal c h a r g e a b i l i t i e s  t hey ,  as 

w e l l  as t h e  surrounding inc reased  c h a r g e a b i l i t y  area, may con ta in  su lph ides ,  

g r a p h i t e  o r  o t h e r  minera ls  known t o  g ive  inc reased  c h a r g e a b i l i t y  responses .  

The p r e s e n t  surveys have shown t h a t  m e t a l l i c a l l y  conduct ing 

material ,  p o s s i b l y  su lph ides ,  occurs  w i t h i n  each survey g r i d .  Fu r the r  

investigation8 such a8 by t r ench ing  o r  d r i l l i n g  ehould be c a r r i e d  out  

p r e d i c a t e d  upon geo log ica l  and geochemical eva lua t ions  as t o  whether 

t h e  inc reased  induced p o l a r i z a t i o n  responses  may indeed arise from base  

metal type  su lph ides .  

Respec t fu l ly  submi t ted ,  

SEIGEL ASSOCIATES LIMITED 

Jon G. Baird,  B.Sc., P.Eng. 
Geophysicis t  

Vancouver, B. C.  
December 30, 1970 
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DOMINION OF CANADA: 1 

1, L, A. Merrifield f o r  Seigel hsociat6is Limited 

of 750 - 890 W e a t  Pender Street, Vmcowmr 

in the Province of British Columbia, do solemnly declare that Im induced polarization SulpIY h a  
been executed bn some AUIIREP, LPS, RPH, AMP and SILVA claims Port Hardy area, 
Br i t i sh  Columbia between October 26, 1970 t o  November 12. 1970. The following 
expenses were incurred? 

(1) Wages: 
T. Guernier 
R. Albert 
G. BUdgdl 
W. Hurray 
R. Paredis 
H. Uinzeler 

S 112 days @ $5O.OO/dap 
4 days t3 827.501day 
5 112 days @ $27.5Oldixy 
1 112 days @ $27.501day 

5 112 days @ $27.5Q/day 
5 112 days F! $27.5Olday 

(2) Tranoportation & sh ipphg t o  the job 

(3) Tramspotfation on the  job 

( 4 )  Food & l iving expenses 

(5) Use of geophyeicd equipment 

(6) Paid t o  Seigel Associates Limited 
t o  -mar geophysicist’s eupervisfoa, 
calculating, plot t ing and fairdrawing 
data and preparation of f i n a l  reports. 

5 112 days C $60.00/day 

$275.00 
110.00 
151.25 
41.25 

151.25 
151.25 

-Qsso.oo $880.00 

142.51 

77.85 

271.52 

330.00 

845.00 

$2.546.88 

And I make this solemn declaration conscientiously believing it to be true, and knowing that it is of 

the same force and effect as if made under oath and by virtue of the “Canada Evidence Act.” 

Declared before me at the tie 1 
I 

d of Vancouver , in the 1 ,,.’. 

} L:..~.dc.c,. 
31st I 

I 
Province of British Columbia, this 

day of Dauember, 1970 , A.D. 1 

.... ~~~~~ ..... ~~ ........ ~~~ ....... ~~. -----~- ....... ~. 

A Commissioner for faking k -  avirs within British Columbia or 
A Notary Pnblic in and for the Province of British Columbia. 
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TECEPHONE 681-7493 

M A c D O N A L D  C O N S U L ' T A N T S  L T D .  
S U I T E  1 2  - 4 2 5  H O W E  S T R E E T .  V A N C O U V E R  1 .  8 . C .  

October 31, 1970 

Invoice No. 1164 
J o b N o .  300-2 

Giant Explorations Ltd.  
2nd Floor 
1131 Melville Street 
Vancouver, B.  C .  

RE: LINE C U T T I N G  A T  K A I N S  L A K E  A R E A ,  PORT H A R D Y ,  B, C. 

Lake Group 
Extension lfSilvalf 

Slope Chainage 
c? 5% 

2.2 miles @u&yp/d 
2 . 3  miles - 
4.5 miles 

. 
23 

L__. 

4.7 miles @ $200.00 per line mile $940.00 

J 

. -_ -  

Declared before me at the 

of ,inthe 

Province of British Columbia, this 

. . . . . . . .  

d?V of 

. . .  

........ : ........ . . . . . . . . . . . . . . . . . .  - _-- '. i;;j% 
. _.. . .  
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