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1. I n t r o d u c t i o n  

An 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  su rvey  has  

been c a r r i e d  ou t  for SMD Mining Company Limited on  t h e  WHIT 1-17 

( F i g s .  1 and 2 )  c la ims p rope r ty .  The p r o p e r t y  is  l o c a t e d  116 

k i l o m e t e r s  due s o u t h  of Smi thers  i n  t h e  Omineca Mining D i v i s i o n ,  

B r i t i s h  Columbia. The center of  t h e  p r o p e r t y  is  p o s i t i o n e d  

a t  about 53O45' n o r t h  l a t i t u d e  and 127O12.5' w e s t  l o n g i t u d e .  

Access t o  t h e  WHIT 1-17 claims is  by f o r e s t r y  access 

road s t a r t i n g  from j u s t  w e s t  of  Houston and l e a d i n g  t o  Sweeny 

Lake. T o t a l  road  distance from Houston is 120 k i l o m e t e r s .  

The o b j e c t  of  t h e  survey  w a s  t o  d e t e c t  zones  of 

meta l l ic  m i n e r a l i z a t i o n  on a sou the rn  e x t e n s i o n  o f  a g r i d  which 

w a s  p r e v i o u s l y  surveyed u s i n g  t h e  I P  and R e s i s t i v i t y  method. 

The survey  w a s  c a r r i e d  ou t  i n  June of  1981 under 

t h e  d i r e c t i o n  of  M r .  Zenon Pozniak. H i s  c e r t i f i c a t e  of 

q u a l i f i c a t i o n  is appended t o  t h i s  r e p o r t .  

A Phoenix IPT-1, IPV-1 frequency domain I P  s y s t e m  

w a s  used f o r  t h e  su rvey ,  r e c o r d i n g  t h e  p o l a r i z a b i l i t y  as per-  

c e n t  f requency  e f f e c t  (P.F.E.)  between f r e q u e n c i e s  o f  4.0 hertz 

and 0.25 h e r t z .  Apparent r e s i s t i v i t y  measurements  are 

normalized i n  u n i t s  of ohm-meters, whi le  m e t a l  f a c t o r  v a l u e s  are 

c a l c u l a t e d  acco rd ing  t o  t h e  formula:  M.F. =(P.F.E. x 1000)/ 

R e s i s t i v i t y .  Dipole-d ipole  array w a s  used e x c l u s i v e l y ,  

wi th  a b a s i c  i n t e r - e l e c t r o d e  d i s t a n c e  of 100 meters. Four 

d i p o l e  s e p a r a t i o n s  w e r e  recorded .  
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2. D e s c r i p t i o n  of  C l a i m s  

The WHIT claim group cons i s t s  of 17 claims, 

WHIT 1 t o  17 i n c l u s i v e  as d e f i n e d  below. Kennco E x p l o r a t i o n s  

(Western) Ltd .  is t h e  c u r r e n t  owner ,  and SMD Mining Company 

L td .  is t h e  c u r r e n t  o p e r a t o r .  

RECORD 
CLAIM NO. UNITS DATE RECORDED EXPIRY DATE 

WHIT 1 
WHIT 2 
WHIT 3 
WHIT 4 
WHIT 5 
WHIT 6 
WHIT 7 
WHIT 8 
WHIT 9 
WHIT 10 
WHIT 11 
WHIT 12 
WHIT 13 
WHIT 14 
WHIT 15 
WHIT 16 
WHIT 17 

2375 20 29 November 1979 
2376 20 29 November 1979 
2377 15 29 November 1979 
2378 15 29 November 1979 
2379 6 29 November 1979 
2380 6 29 November 1979 
3580 20 11 February 1981 
3581 6 11 February 1981 
3582 2 pos t  11 February 1981 
3583 2 p o s t  11 February 1981 
3584 2 pos t  11 February 1981 
3585 2 pos t  11 February 1981 
3586 2 p o s t  11 February 1981 
3587 2 pos t  11 February 1981 
3588 2 pos t  11 February 1981 
3589 2 pos t  11 February 1981 
N / A  s t a k e d  August 1, 1981 

3. P r e s e n t a t i o n  of R e s u l t s  

29 November 1989 
29 November 1989 
29 November 1989 
29 November 1989 
29 November 1989 
29 November 1989 
11 February 1982 
11 February 1982 
11 February 1982 
11 February 1982 
11 February 1982 
11 February 1982 
11 February 1982 
11 February 1982 
11 February 1982 
11 February 1982 

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  r e s u l t s  

a reshorn  on t h e  fo l lowing  d a t a  p l o t s  i n  t h e  manner  d e s c r i b e d  

i n  t h e  n o t e s  a t t a c h e d  t o  t h i s  r e p o r t  ( P a r t  B ) .  

LINE ELECTRODE INTERVAL 

20 s 
22 s 
24 S 
26 S 
28 S 
30 S 
32 S 
B a s e  Line 

100 meters 
100 m e t e r s  
100 meters 
100 meters 
100 meters 
100 m e t e r s  
100 meters 
100 meters 

DWG.' NO. 

IP  5804-1 
I P  5804-2 
I P  5804-3 
I P  5804-4 
I P  5804-5 
IP  5804-6 
I P  5804-7 
I P  5805-8 
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A l s o  enc losed  w i t h  t h i s  r e p o r t  is Dwg. 1.P.P.-B-6001, 

a p l a n  map o f  t h e  Whiting Creek G r i d  a t  a scale of  1:5,000. 

The d e f i n i t e ,  p robab le  and p o s s i b l e  Induced P o l a r i z a t i o n  

anomalies are i n d i c a t e d  by b a r s ,  i n  t h e  manner shown on t h e  

legend,  on t h i s  p l a n  map as w e l l  as on t h e  d a t a  p l o t s .  

These bars r e p r e s e n t  t h e  s u r f a c e  p r o j e c t i o n  of t h e  anomalous 

zones as i n t e r p r e t e d  from t h e  l o c a t i o n  of  t h e  t r a n s m i t t e r  

and r e c e i v e r  electrodes when t h e  anomalous v a l u e s  w e r e  measured. 

The g r i d  and claim in fo rma t ion  shown on Dwg. 1.P.P.-B- 

6001 has  been t aken  f r o m  maps made a v a i l a b l e  by t h e  staff  of SMD 

Mining Co.  L t d .  

S i n c e  t h e  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  a n  ave rag ing  p r o c e s s ,  as  are a l l  p o t e n t i a l  

methods, it is  f r e q u e n t l y  d i f f i c u l t  t o  e x a c t l y  p i n p o i n t  t h e  

source  of  a n  anomaly. C e r t a i n l y ,  no anomaly can be l o c a t e d  

w i t h  more accuracy  t h a n  t h e  e l e c t r o d e  i n t e r v a l  l e n g t h ;  

i . e . ,  when u s i n g  100 m e l e c t r o d e  i n t e r v a l s  t h e  p o s i t i o n  o f  a 

narrow s u l p h i d e  body can o n l y  be determined t o  l i e  between 

t w o  s t a t i o n s  100 m a p a r t .  I n  o r d e r  t o  d e f i n i t e l y  locate ,  and 

fully e v a l u a t e  a narrow, s h a l l o w  source ,  it is  necessa ry  t o  u s e  

shorter  e l e c t r o d e  i n t e r v a l s .  I n  o r d e r  t o  locate s o u r c e s  a t  

some dep th ,  larger e l e c t r o d e  i n t e r v a l s  must be used ,  w i t h  a 

cor responding  i n c r e a s e  in .  t h e  u n c e r t a i n t i e s  of l o c a t i o n .  

Therefore ,  wh i l e  t h e  c e n t e r  of  t h e  i n d i c a t e d  anomaly probably  

cor responds  f a i r l y  w e l l  w i t h  soux?ce, t h e  l e n g t h  of  t h e  i n d i c a t e d  

anomaly a long  t h e  l i n e  shou ld  n o t  be t aken  t o  r e p r e s e n t  t h e  

exac t  edges of t h e  anomalous material. 
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4 .  D e s c r i p t i o n  of Geology 

The p r o p e r t y  is c h a r a c t e r i z e d  by v o l c a n i c l a s t i c  

rocks o f  t h e  Lower  J u r a s s i c  Telkwa Formation of t h e  H a z e l t o n  

Group i n t r u d e d  b y  a series of  g r a n i t i c  i n t r u s i o n s .  Within 

the.area,  p y r i t e ,  c h a l c o p y r i t e ,  b o r n i t e ,  and molybdeni te  have 

been observed  i n  minor amounts and as s t r o n g l y  f r a c t u r e -  

c o n t r o l l e d  m i n e r a l i z a t i o n .  

The o r i e n t a t i o n  of dykes s u g g e s t s  a s t r o n g  

n o r t h w e s t e r l y  s t r u c t u r a l  t r e n d .  

5. D i scuss ion  of R e s u l t s  

P r e v i o u s  IP  and R e s i s t i v i t y  su rveys  o v e r  t h e  

WHIT c l a i m s  have o u t l i n e d  a broad anomalous zone. The p r e s e n t  

survey  h a s  d e f i n e d  a f u r t h e r  sou the rn  e x t e n s i o n  of t h e  anomalous 

zone. 

R e s i s t i v i t y  l e v e l s  under t h e  su rvey  g r i d  va ry  i n  

magnitude f r o m  l o w  t o  moderately h igh .  The anomalous zone 

o u t l i n e d  on P l a n  Map Dwg. N o .  1.P.P.-B-6001 is c h a r a c t e r i z e d  

by h ighe r  t h a n  background p o l a r i z a b i l i t y  r e a d i n g s  t o g e t h e r  

w i th  r e l a t i v e l y  l o w e r  r e s i s t i v i t i e s .  T h i s  anomalous I P  zone is 

i n d i c a t e d  t o  ex tend  from Line 1 2 s  t o  a t  least  Line  26s and 

may c o n t i n u e  southward. Depth t o  t h e  t o p  of  t h e  s o u r c e  

appears  t o  be less t h a n  one d i p o l e  l e n g t h  (100 meters). I n  

o r d e r  t o  better estimate t h e  geometry and t h e  t r u e  I P  effect  of  

t h e  s o u r c e ,  computer programs developed by Dr. W .  P e l t o n  of 

Phoenix Geophysics L t d . ,  w e r e  used t o  model t h e  p o l a r i z a b i l i t y  

(P.F.E.)  d a t a  a c q u i r e d ' o n  Line 20s. These  programs f i n d  t h e  
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t w o  dimensional  t a b u l a r  s o u r c e ,  which b e s t  " f i t s "  t h e  

f i e l d  d a t a .  The c a l c u l a t e d  source is  c e n t e r e d  a t  S t a t i o n  llOOW 

on Line  20S, is i n  t h e  o r d e r  o f  228 meters wide and 29 m e t e r s  

deep ( F i g u r e  3). The true I P  e f f e c t  of  t h e  sou rce  is c a l c u l a t e d  

t o  be 8.9 P.F.E. 

w 

The o u t l i n e  of  t h e  anomalous zone forms an a rched  

p a t t e r n  which is  open (due t o  l a c k  of  coverage)  t o  t h e  east 

and s o u t h  of  t h e  g r i d .  The a rched  p a t t e r n  is t y p i c a l  of many 

. porphyry s y s t e m s .  Of t en ,  t h i s  t y p e  of  anomalous p a t t e r n  is a 

r e f l e c t i o n  of a h a l o  o f  uneconomic m i n e r a l i z a t i o n  and as such 

t h e  s t r o n g e s t  a n o m a l i e s  are n o t  a l w a y s  t h e  m o s t  economical ly  

impor t an t .  

I n  a d d i t i o n ,  t h r e e  s e p a r a t e  a n o m a l i e s  have been 

i n t e r p r e t e d .  They have a l l  been  c l a s s i f i e d  as probable .  

The anomalies are ev iden t  on L i n e  24Scen te red  a t  S t a t i o n  

20 + 50W, on Line 32s a t  S t a t i o n  26 + OOW and on Line 32s a t  

S t a t i o n  23 + 25W. 

6.  Summary and Conclusions 

An 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  h a s  

been completed on t h e  WHIT 1-17 claims. A broad zone p r e v i o u s l y  

i n d i c a t e d  by an ear l ie r  I P  survey  h a s  been t r a c e d  southward 

t o  Line  26s where t h e  zone is still  open. The zone is  st i l l  

open t o  t h e  east as  is sugges t ed  by t h e  p a t t e r r ,  of t h e  

anomalous zone. 



COMPUTED INTERPRETATION 

W h i t i n g  C r e e k  

20s 

SMD Mining  Company L t d .  

P .F .E .  
A =  100 meters 

0 BS E RVE D D A T  A 

1200w ll0OW looow I 

I I I I I I 9 I I 
I 
I I I 

CALCULATED 
SOURCE 

PARAMETERS OF 
CALCULATED SOURCE 

CENTER: i i o o w  f 1% 

DEPTH: 29 m + 1 7 %  

WIDTH: 228 m t 9% 

DEPTH 
EXTENT: GRTN 20Ot Fixed  

- 

m -  

RES BODY :300 ohm-m 2 Fixed  

RES OVBN:600 ohm-m + Fixed  

RES HOST:600 ohm-m + Fixed  

I ' P  BODY: 8.9 PFE 

I P  HOST:2.5 PFE + Fixed  

- 
- 

5 9% 

- 

F i g u r e  3 
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Three o ther  anomalies  marked as p robab le  have been 

i d e n t i f i e d  on Line  24s c e n t e r e d  a t  S t a t i o n  20 + 50W, on  L i n e  32s 

S t a t i o n  26 + OOW and on Line  32s a t  S t a t i o n  23 + 25W. 

Depth t o  t h e  t o p  of  t h e  sou rce  of  a l l  anomalies  

d e l i n e a t e d  by t h e  p r e s e n t  survey  appea r s  t o  be  less  t h a n  100 

meters. The anomalies  p r e s e n t  on Line 32s may be s l i g h t l y  

deeper  t h a n  t h e  rest. 

I n  order t o  c o m p l e t e l y  d e l i n e a t e  t h e  p a t t e r n  of 

of t h e  anomalous zone a d d i t i o n a l  PP coverage is  needed t o  

t h e  east and s o u t h  of t h e  p r e s e n t  g r i d .  

A l s o ,  i n  order t o  d e f i n e  t h e  e x t e n t  and 

s i g n i f i c a n c e  of t h e  anomalies  on Line 32S, f u r t h e r  I P  coverage 

is needed. 

If t h e  source of t h e  I P  anomaly o u t l i n e d  by t h e  

p r e s e n t  su rvey  has no t  y e t  been i n v e s t i g a t e d  by d r i l l i n g ,  a 

v e r t i c a l  d r i l l  hole s p o t t e d  a t  S t a t i o n  l l O O W  on Line  20s would 

test t h e  s o u r c e  of  t h e  anomalous I P  e f f e c t s .  T h i s  h o l e  should  

p e n e t r a t e  a t  least  50 m e  ters 

" Frank DiSpir#to . & ~ f J s k ,  P.E$g 
Geo p h y s i c s t .  

a-a=99 3 5P 7 

Paul  A .  C a r t w r i g h t ,  B.Sc.,  
Geophys ic i s t .  

a t  

October 14, 1981 
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ASSESSMENT DETAILS 

PROPERTY: Whiting C r e e k  P ro jec t  MINING D I V I S I O N :  O m i n e c a  

SPONSOR: SMD Mining Co. L td .  PROVINCE: B r i t i s h  C o l u m b i a  

LOCATION: Whiting C r e e k ,  B.C. 

TYPE O F  SURVEY: 

OPERATING MAN DAYS: 33 .0  DATE STARTED: 8 June 1981 

EQUIVALENT 8 HR. MAN DAYS: 49.5 DATE F I N I S H E D :  2 1  June 1981 

CONSULTING MAN DAYS: 5 NUMBER O F  STATIONS: 174 

DRAFTING MAN DAYS: 5 NUMBER OF READINGS: 1620 

TOTAL MAN DAYS: 59.5 MILES OF L I N E  SURVEYED: 16.6 k m  

Induced Polar izat ion and R e s i s t i v i t y  

CONSULTANTS : 

Paul  A. C a r t w r i g h t ,  4238 W. 11th A v e n u e ,  V a n c o u v e r ,  B.C. 
Frank D i S p i r i t o ,  2748 O x f o r d  Street, V a n c o u v e r ,  B.C. 

F I E L D  TECHNICIANS: 

Z. Pozniak, 90 H u m b e r v i e w  R o a d ,  Toronto, Ontario. 

K. C o r m a n ,  10891 B r o m l e y  Place, R i c h m o n d ,  B.C. 

R. B u l g e r ,  R.R. #2, G i b s o n s ,  B.C. 

DRAUGHTSMEN : 

R o n  Wakaluk, 7886 V i v i a n  D r i v e ,  V a n c o u v e r ,  B.C. 

PHOENIX GEOPHY 

DATED: 1 4  O c t o b e r  1981 
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STATEMENT OF COST 

SMD MINING COMPANY LIMITED - IP AND RESISTIVITY SURVEY, WHITING CREEK, 
BRITISH COLUMBIA 

PERIOD: 8 June 1981 to 12 June 1981; 15 June to 21 June 1981 

CREW : Z. Pozniak, K. Corman, R. Bulger 

16.6 Line Kilometers @ $ 525.00/km 

Mobilization-Demobilization 

Report Preparation 

Credit f o r  4th man supplied by SMDC 
11 days @ $60/day 

T O T A L  

$ 8,715.00 

2,850.00 

1,328 .OO 

$ 12,893.00 

660.00 

$ 12,233.00 

DATED: 14 October 1981 
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CERTIFICATE 

I ,  Frank D i S p i r i t o ,  of  t h e  C i t y  of  Vancouver, 

Province  of B r i t i s h  Columbia, do hereby c e r t i f y  t h a t :  

1. I a m  a g e o p h y s i c i s t  r e s i d i n g  a t  2748 Oxford S t r e e t ,  
Vancouver, B . C. 

2 .  I a m  a g radua te  of t h e  U n i v e r i s t y  of B r i t i s h  
Columbia, w i th  a B.A.Sc. Degree i n  Geologica l  
Engineer ing .  

Province  of B r i t i s h  Columbia. 
3. I a m  a P r o f e s s i o n a l  Engineer ,  r e g i s t e r e d  i n  t h e  

4. I have been  p r a c t i s i n g  my p r o f e s s i o n  f o r  7 

5. I have no d i r e c t  o r  i n d i r e c t  i n t e r e s t ,  nor  do 

y e a r s .  

I expec t  t o  receive any in te res t  d i r e c t l y  or  
i n d i r e c t l y ,  i n  t h e  p r o p e r t y  o r  securi t ies  of  
SMD Mining Company L t d .  or any a f f i l i a t e .  

6. 

7. 

The s t a t e m e n t s  made i n  t h i s  r e p o r t  are based  
on a s tudy  of  pub l i shed  g e o l o g i c a l  l i t e ra ture  
and unpubl ished p r i v a t e  r e p o r t s .  

Permiss ion  is  g r a n t e d  t o  u s e  i n  whole o r  i n  
p a r t  f o r  assessment and q u a l i f i c a t i o n s  requi rements  
b u t  not  f o r  a d v e r t i s i n g  purposes .  

DATED AT VANCOUVER 
t h i s  1 4 t h  day of October 1981. 
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I ,  Pau l  A.  C a r t w r i g h t ,  of t h e  C i t y  of Vancouver, 

Province of  B r i t i s h  Columbia,  do hereby c e r t i f y  t h a t :  

1. I a m  a g e o p h y s i c i s t  r e s i d i n g  a t  4238 West 41th 
Avenue, Vancouver, B.C.  

2 .  I a m  a g r a d u a t e  of  t h e  U n i v e r s i t y  of  B r i t i s h  
Columbia, B .C . ,  w i t h  a B.Sc. Degree. 

3. I a m  a m e m b e r  of t h e  S o c i e t y  of Exp lo ra t ion  
G e o p h y s i c i s t s  and t h e  European Assoc ia t ion  o f  
E x p l o r a t i o n  Geophys ic i s t s .  

4.  

5. 

6. 

'crrr 

7. 

I have been p r a c t i s i n g  my p r o f e s s i o n  f o r  11 
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NOTES ON THE THEORY,  METHOD OF FIELD OPERATION, 

AND PRESENTATION O F  DATA 

FOR THE I N D U C E D  POLARIZATION METHOD 

Induced P o l a r i z a t i o n  as a geophysical measurement r e f e r s  _ .  

to t h e  blocking 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  electro-chemical phenomenon occurs wherever 

e l e c t r i c a l  cu r ren t  i s  passed through an  area which conta ins  metal l ic  

minerals such as base  m e t a l  sulphides. Normally, when cu r ren t  is 

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 a k e s  p l ace  through ions  present i n  t h e  w a t e r  content of t h e .  

rock, o r  s o i l ,  i.e. by i o n i c  conduction. This i s  because almost all 

minerals have a much higher  s p e c i f i c  r e s i s t i v i t y  than ground w a t e r ,  

The group of minerals  commonly described as "metallic", however, 

have s p e c i f i c  res i s t iv i t ies  much lower than ground waters. The 

induced p o l a r i z a t i o n  e f f e c t  t a k e s  p l ace  at those 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  so lu t ions  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  minerals present  
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i n  the  rock. 

The blocking a c t i o n  o r  induced po la r i za t ion  mentioned 

above, which depends upon t h e  chemical energies  necessary t o  allow 

the  ions t o  g ive  up or  rece ive  e l ec t rons  from t h e  meta l l ic  surface,  

increases with t h e  time t h a t  a d.c. current  is allowed t o  flow through 

the  rock; i.e. as ions  p i l e  up aga ins t  t h e  me ta l l i c  i n t e r f ace  the  

res i s tance  t o  cur ren t  flow increases .  Eventually, t he re  i s  enough 

polar izat ion i n  t h e  form of excess ions  a t  t h e  in t e r f aces ,  t o  appreciably 

reduce t h e  amount of cur ren t  flow through the  me ta l l i c  pa r t i c l e ;  This 

polar izat ion t akes  p l ace  a t  each of t h e  i n f i n i t e  number of solution-metal 

in te r faces  i n  a mineralized rock. 

When t h e  d.c. vo l tage  used t o  c r e a t e  t h i s  d.c. current 

flow is cut o f f ,  t h e  Coulomb fo rces  between the  charged ions forming 

the  polar iza t ion  cause them t o  r e t u r n  t o  t h e i r  normal position. 

movement of charge c r e a t e s  a s m a l l  cur ren t  flow which can be 

This 

measured on t h e  su r face  of t h e  ground a s  a decaying poten t ia l  difference.  

From an  a l t e r n a t e  viewpoint i t  can be seen tha t  i f  t h e  

d i rec t ion  of t h e  cu r ren t  through t h e  system is  reversed repeatedly 

before the  po la r i za t ion  occurs,  t h e  e f f e c t i v e  r e s i s t i v i t y  of t h e  system 

as a whole w i l l  change as t h e  frequency of t h e  switching is changed. 

This is a consequence of t h e  f a c t  t h a t  t h e  amount of current flowing 

through each m e t a l l i c  i n t e r f a c e  depends upon the  length of time t h a t  

current has been passing through it i n  one d i rec t ion .  
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The va lues  of t h e  per  cent  frequency e f f e c t  o r  F.E. are 

a measurement of the po la r i za t ion  i n  t h e  rock mass. However, s ince  

t h e  measurement of the degree of po la r i za t ion  is related t o  t h e  apparent 

r e s i s t i v i t y  of t h e  rock mass it is  found t h a t  t h e  m e t a l  f a c t o r  values o r  

M.F. are t h e  most u se fu l  values  i n  determining t h e  amount of 

po lar iza t ion  present  i n . t h e  rock m a s s .  

normalizing t h e  F.E. values  f o r  varying res is t ivi t ies .  

The MF values  are obtained by 

The induced po la r i za t ion  measurement is perhaps t h e  most 

powerful geophysical method f o r  t h e  d i r e c t  d e t e c t i o n  of me ta l l i c  

sulphide minera l iza t ion ,  even when t h i s  minera l iza t ion  is of very 

low concentrat ion.  The lower l i m i t  of volume per  cent  sulphide 

necessary t o  produce a recognizable IP anomaly w i l l  vary with t h e  

geometry and geologic  environment of t h e  source,  and t h e  method of 

executing t h e  survey. However, sulphide minera l iza t ion  of less than 

one per  cent  by volume has  been detected by t h e  I P  method under 

proper geologica l  conditions.  

The g r e a t e s t  app l i ca t ion  of the I P  method has  been i n  t h e  

search f o r  disseminated m e t a l l i c  sulphides  of l e s s  than  20X by volume. 

However, i t  has  a l s o  been used successfu l ly  i n  t h e  search f o r  massive 

sulphides i n  s i t u a t i o n s  where, due t o  source geometry, depth of source, 

o r  low r e s i s t i v i t y  of sur face  l a y e r ,  t h e  EM method cannot be successfully 

applied. The a b i l i t y  t o  d i f f e r e n t i a t e  i o n i c  conductors, such as w a t e r  

f i l l e d  shear  zones, makes t h e  I P  method a u s e f u l  t o o l  i n  checking EM 
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anomalies which are suspected of being due t o  these  causes. 

In normal f i e l d  app l i ca t ions  t h e  IP method does not 

d i f f e r e n t i a t e  between t h e  economically important metallic m i n e r a l s  

such as chalcopyri te ,  cha lcoc i te ,  molybdenite, galena,  etc., and the  

other me ta l l i c  minerals  such as py r i t e .  The induced polar iza t ion  e f f ec t  

is  due t o  t h e  t o t a l  of a l l  e l e c t r o n i c  conducting minerals i n  t h e  rock mass. 

Other e l ec t ron ic  conducting m a t e r i a l s  which can produce an I P  response 

a r e  magnetite, py ro lus i t e ,  g raphi te ,  and some forms of hematite. 

I n  t h e  f i e l d  procedure, measurements on t h e  surface are 

made i n  a way t h a t  allows t h e  e f f e c t s  of l a te ra l  changes i n  t h e  propert ies  

of t h e  ground t o  be separated from t h e  e f f e c t s  of v e r t i c a l  changes i n  the  

properties.  Current is appl ied t o  t h e  ground a t  two poin ts  i n  dis tance 

(X) apart .  The p o t e n t i a l s  are measured a t  two po in t s  (X) f e e t  

apar t ,  i n  l i n e  wi th  t h e  cur ren t  e l ec t rodes  is an in t ege r  number (n) t i m e s  

the  bas i c  d i s t ance  (X). 

The measurements are made along a surveyed l i n e ,  with 

a constant d i s t a n c e  (IS) betwen t h e  nea res t  cur ren t  and po ten t i a l  

electrodes.  I n  most surveys, s eve ra l  t r a v e r s e s  a r e  made with various 

values of (n); i.e. (n) = 1 , 2 , 3 , 4 ,  etc. The kind of survey required 

(detai led o r  reconnaissance) decides  t h e  number of values  of (n) used. 
. .  

I n  p l o t t i n g  t h e  r e s u l t s ,  t h e  va lues  of apparent r e s i s t i v i t y ,  

apparent per  c e n t  frequency e f f e c t ,  and the  apparent metal f ac to r  
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measured f o r  each set  of e l ec t rode  pos i t i ons  a r e  p lo t t ed  at t he  

in t e r sec t ion  of g r i d  l i n e s ,  one from t h e  cen te r  point  of t h e  current  

e lectrodes and t h e  o ther  from t h e  center  point  of t h e  p o t e n t i a l  electrodes.  

(See Figure A.) 

pro f i l e ,  above t h e  m e t a l  f a c t o r  values.  On a t h i r d  l i n e ,  below t h e  m e t a l  

f ac to r  values ,  are p lo t t ed  t h e  values  of the percent  frequency ef fec t .  

l a t e r a l  displacement of a given value i s  determined by t h e  loca t ion  along 

t h e  survey l i n e  of t h e  center  point  between t h e  cur ren t  and po ten t i a l  

electrodes.  

The r e s i s t i v i t y  values  a r e  p lo t t ed  at t h e  top of t h e  da ta  

The 

The d i s t ance  of t h e  value from t h e  l i n e  i s  determined by t h e  

dis tance (nX) between t h e  cur ren t  and p o t e n t i a l  e lec t rodes  when t h e  

measurement was made. 

The separa t ion  between sender and rece iver  e lectrodes is 

only one f a c t o r  which determines t h e  depth t o  which t h e  ground is being 

sampled i n  any p a r t i c u l a r  measurement. 

a r e  not s e c t i o n  maps o f . t h e  e l e c t r i c a l  p rope r t i e s  of t h e  ground under 

the survey l i n e .  

The p l o t s  then,  when contoured, 

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 given survey 

must be c a r r i e d  out  using t h e  combined experience gained from f i e l d  

r e s u l t s ,  model study resu l t s  and the  t h e o r e t i c a l  invest igat ions.  The 

pos i t ion  of t h e  e lec t rodes  when anomalous values  are measured is 

important i n  t h e  in t e rp re t a t ion .  

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  po ten t i a l  

d i f fe rences  are measured is t h e  same as t h e  i n t e r v a l  over which the  

electrodes a r e  moved a f t e r  a series of p o t e n t i a l  readings has been made. 
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One of the advantages of t h e  induced po la r i za t ion  method is t h a t  t he  

same equipment can be used f o r  bo th  de t a i l ed  and ,reconnaissance surveys 

merely by changing t h e  d i s t ance  (X) over which the  electrodes are moved 

each time. In t h e  pas t ,  i n t e r v a l s  have been used ranging from 25 f e e t  

t o  2000 f ee t  f o r  (X). I n  each case, t h e  decis ion as t o  t h e  d is tance  (X) 

and the values 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 the mineral  depos i t  being sought, t h e  s i z e  of t h e  expected anomaly 

and the  speed with which it is des i red  t o  progress. 

The diagram i n  Figure A demonstrates t he  method used 

i n  p lo t t ing  t h e  r e s u l t s .  Each va lue  of t h e  apparent r e s i s t i v i t y ,  apparent 

metal fac tor ,  and apparent per  cent  frequency e f f e c t  i s  p lo t ted  and 

ident i f ied by t h e  pos i t i on  of t h e  four  e lec t rodes  when t h e  measurement 

was made. It can be seen t h a t  t h e  va lues  measured f o r  t he  l a r g e r  values  

of (n) are p lo t t ed  f a r t h e r  from t h e  l i n e  indicat ing.  t h a t  t he  thickness. of 

the layer  of t h e  e a r t h  t h a t  is being t e s t e d  i s  grea te r  than f o r  t h e  smaller 

values of (n); i.e. the  depth of t h e  measurement i s  increased. 

The I P  measurement is b a s i c a l l y  obtained by measuring t h e  

difference i n  p o t e n t i a l  o r  vo l t age  (AV)obtained a t  two operating 

frequencies. The vol tage  i s  t h e  product of t h e  current through t h e  ground 

and the  apparent 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 the current  is very low due t o  poor e lec t rode  contact,  o r  t h e  

apparent r e s i s t i v i t y  is very low, o r  a combination of t h e  two e f f e c t s ;  t h e  

value of ( A V ) t h e  change i n  p o t e n t i a l  w i l l  be  too small t o  be measurable. 

The symbol "TL" 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 tua t ion .  
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I n  some s i t u a t i o n s  spurious noise ,  e i t h e r  man made o r  na tura l ,  

w i l l  render it impossible t o  ob ta in  a reading. 

data p l o t s  i nd ica t e s  a s t a t i o n  a t  which i t  is too  noisy t o  record a reading. 

I f  a reading can be  obtained, bu t  f o r  reasons of noise  there  is some doubt 

a s  t o  i t s  accuracy, the reading i s  bracketed i n  t h e  da ta  plot ( ). 

In  c e r t a i n  s i t u a t i o n s  negat ive values  of Apparent Frequency 

The symbol "N" on t h e  

Effect a r e  recorded. 

spurious e l e c t r i c a l  e f f e c t s .  The a c t u a l  negat ive frequency e f f e c t  value 

recorded is indicated on t h e  d a t a  p l o t ,  however, t h e  symbol "NEG" is 

This may be due t o  t h e  geologic environment or 

indicated f o r  t h e  corresponding va lue  of Apparent M e t a l  Factor. 

contouring negat ive values  t h e  contour l i n e s  are indicated t o  t h e  neares t  

posi t ive value i n  t h e  immediate v i c i n i t y  of t h e  negat ive value. 

I n  

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

attempt to record a reading although normal survey procedures d i d  not 

would suggest t h a t  one w a s  required.  

topography or  o the r  s i m i l a r  reasons. 

This'may be due t o  inaccess ib le  

Any symbol o ther  than those 

discussed above is unique to a p a r t i c u l a r  s i t u a t i o n  and i s  described within 

the body of t h e  report .  
. .  

PHOENIX GEOPHYSICS LIMITED. 
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