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1) INTRODUCTION 

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 c a r r i e d  o u t  on t h e  J a c k p o t  P r o j e c t  G r i d ,  i n  c o n j u n c t i o n  

w i t h  a T o t a l  F i e l d  Magnetic  S u r v e y ,  on b e h a l f  o f  New 

J e r s e y  Z i n c  E x p l o r a t i o n  Company (Canada) L i m i t e d .  

The J a c k p o t  p r o p e r t y  is s i t u a t e d  a p p r o x i m a t e l y  1 0  

k i l o m e t e r s  n o r t h e a s t  o f  t h e  community o f  Salmo,  B.C. 

Access is by a l l - w e a t h e r  paved highway t o  a p o i n t  r o u g h l y  

3 k i l o m e t e r s  s o u t h  o f  Y m i r ,  B.C. A bush  r o a d  t h e n  l e a d s  

7 t o  8 k i l o m e t e r s  e a s t  t o  t h e  a r e a  of  i n t e r e s t .  

The c l a i m s  a r e  u n d e r l a i n  by  i s o c l i n a l l y  f o l d e d  Lower 

Cambrian c a r b o n a t e  r o c k s  of  t h e  Mural Format ion  i n  t h e  

S o u t h  Kootenay A r c .  

Two main t y p e s  o f  m i n e r a l i z a t i o n  a r e  p r e s e n t  on t h e  

c l a i m  g r o u p ;  s i l v e r - g o l d  t o g e t h e r  w i t h  l e a d - z i n c  m i n e r a l i z a t i o n  

is a s s o c i a t e d  w i t h  l i m e s t o n e  on t h e  w e s t  p a r t  o f  t h e  p r o p e r t y ,  

w h i l e  l e a d - z i n c  m i n e r a l i z a t i o n  a s s o c i a t e d  w i t h  d o l o m i t e  

o c c u r s  on t h e  c e n t r a l  and e a s t e r n  p a r t s  o f  t h e  p r o p e r t y .  

The o b j e c t i v e  o f  t h e  p r e s e n t  g e o p h y s i c a l  s u r v e y s  w a s  t o  

o u t l i n e  any p o s s i b l e  e x t e n s i o n s  o f  known p r e c i o u s  m e t a l  

o c c u r r e n c e s ,  a s  w e l l  a s  t o  d e t e c t  any p r e v i o u s l y  u n d i s c o v e r e d  

s i l v e r - g o l d  d e p o s i t s .  Dolomite  h o s t e d  l e a d - z i n c  m i n e r a l -  

i z a t i o n  w a s  o f  secondary  impor tance .  

F i e l d  work was comple ted  d u r i n g  June and J u l y ,  1981 I 

under  t h e  s u p e r v i s i o n  o f  M r .  David D a g g e t t ,  g e o p h y s i c a l  crew 

l e a d e r .  I n  a d d i t i o n ,  P.A. C a r t w r i g h t  v i s i t e d  t h e  p r o j e c t  

f o r  s i x  d a y s  d u r i n g  t h e  c o u r s e  o f  t h e  s u r v e y s .  
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Phoenix Model IPV-1 I P  and R e s i s t i v i t y  Receiver  

U n i t  was u t i l i z e d  t o  make t h e  I P  and R e s i s t i v i t y  measure- 

ments i n  con junc t ion  w i t h  a Phoenix Model IPT-1 IP  and 

R e s i s t i v i t y  T r a n s m i t t e r  u n i t  o p e r a t i n g  a t  4 .0  h e r t z  and 

0 .25 h e r t z .  Dipole -d ipo le  a r r a y  was employed throughout  

wi th  a b a s i c  i n t e r - e l ec t rode  d i s t a n c e  of 200 f e e t  be ing  

used f o r  t h e  r econna i s sance  work, wh i l e  a 100 f o o t  d i p o l e  

l e n g t h  was u t i l i z e d  f o r  d e t a i l  coverage.  IP e f f e c t s  are 

p l o t t e d  i n  u n i t s  of  Pe rcen t  Frequency E f f e c t  (P .F .E . ) .  

Apparent r e s i s t i v i t y  v a l u e s  a r e  normalized i n  u n i t s  of 

ohm-feet/2 P I ,  and meta l  f a c t o r  v a l u e s  a r e  c a l c u l a t e d  

accord ing  t o  t h e  formula :  MF= (P.F.E.  x 1000)/App. Res. 

Magnetic d a t a  w a s  c o l l e c t e d  u s i n g  a Geometrics 
+ 

Model 816/826 t o t a l  f i e l d  magnetometer, r ead ing  t o  - one 

gamma. Diurna l  c o r r e c t i o n s  were made u s i n g  a Geometrics 

Model 8268 Recording B a s e  S t a t i o n .  



2 )  DESCRIPTION OF CLAIMS 

I n  1981 a t  t h e  t i m e  of  t h i s  su rvey  t h e  

Jackpot  p r o p e r t y  w a s  comprised o f  27 c l a ims  t o t a l l i n g  

111 cont iguous  u n i t s  i n c l u d i n g  6 crown g r a n t e d  and 

21 recorded  c l a i m s  (Tab le  1, F i g u r e  1 A )  . These 

c la ims  a r e  whol ly  owned by New J e r s e y  Zinc Explor- 

a t i o n  Co. (Canada) Ltd .  

The Sepo 1 t o  6 c l a ims  ( r e c o r d  No's 2102- 

2107 i n c l u s i v e )  were s t a k e d  i n  January  1981; subse-  

q u e n t l y  abandoned on J u l y  9 ,  1981 and r e s t a k e d  a s  

Sharon 1 t o  6 ( r e c o r d  No's  2373 t o  2378 r e s p e c t i v e l y ) .  

The I P  su rvey  was c a r r i e d  o u t  on Sewo 2 

(now Sharon 2 )  and a l l  o r  p a r t s  o f  t h e  Double S t anda rd ,  

Hunter  V, Xe rc i a  F r a c t i o n ,  Jamesoni te  F r a c t i o n ,  A c e ,  

J amesoni te  and Chief  claims. 

The l o c a t i o n  of  topograph ic  nomencla ture  

appea r ing  i n  t h i s  t e x t  i s  i n d i c a t e d  i n  F i g u r e  1 B .  



TABLE I : JACKPOT PROPERTY I ,AND I I O L D I N G S  

JACKPOT GROUP 
1 

PREVIOUS STAKING 

C R O W  GRANTED CLAIMS 

NAME ( N O .  of U n i t s )  - REC/LOT NUMBER EXPIRY DATES 

H u n t e r  V 
Double  S t a n d a r d  
M c r c i a  F r a c t i o n  
E l d o r a d o  
Ch ihuahua  
C h a r m e n c i t a  

RECORDED CLAIMS 

l r l k  Spot 
J a c k p o t  
Ace 
Jclrnesoni t e  
Elm # 5  F r a c t i o n  
C a n a d i a n  Boy 
Canadian G i r l  
Two S p o t  
S p o t  F r a c t i o n  
Rush #1 F r a c t i o n  
Chief 
, Jay 
Chlef F r a c t i o n  
J a y  F r a c t i o n  
J a m e s o n i t e  F r a c t i o n  

1 9 8 1  STAKING - 
S e p o  1 ( 2 0 )  
S e p o  2 ( 2 0 )  
S e p o  3 ( 2 0 )  
S e p o  4 ( 6) 
S e p o  5 ( 1 8 )  
S e p o  6 ( 6 )  

L o t  2212 P a i d  1982. 
L o t  2213 P a i d  1982. 
L o t  2224 P a i d  1982*  
L o t  5198 P a i d  1982*  
L o t  5199 P a i d  1982. 
L o t  5201  P a i d  1982*  

Reco rd  
Record  
Record  
Reco rd  
Record  
Record  
Record  
Reco rd  
Reco rd  
Reco rd  
Reco rd  
Record  
Reco rd  
Reco rd  
Reco rd  

J u n e  
J u n e  
J u n e  
J u n e  
J u n e  
J u l y  
J u l p  
J u l y  
Aug . 
Nov. 
Auq . 
hug.  
A u q .  
Aug . 
O c t .  

Record  2102 Abandoned o n  
Reco rd  2103 J u l y  9 , 1 9 8 1  a n d  
Reco rd  2104 r e s t a k e d  a s  
Reco rd  2105 S h a r o n  1 t o  6 
Reco rd  2106 (Reco rd  N o ' s .  
Reco rd  2107 2373 t o  2378 

r e s p e c t i v e l y )  

* Taxes d u e  J u l y  2nd,  a n n u a l l y  

1. N o t i c e  t o  g r o u p  # 2590 a n d  s u p p l e m e n t a l  n o t i c e  f i l e d ;  
a l l  c l a i m s  e x c e p t  S h a r o n  1 are i n  t h e  " J a c k p o t  Group" 
p r o p e r .  

2 .  P e r t a i n i n g  t o  m o d i f i e d  g r i d  claims 
1 



FIGURE 16- JACKPOT PROPERTY CLAIM GROUP 
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I L- 3) 
PRESENTATION OF RESULTS 

i )  I P  and R e s i s t i v i t y  

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  

are shown 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 

200 f e e t  
100 f e e t  
200 f e e t  
200 f e e t  
100 f e e t  
100 f e e t  
200 f e e t  
100 f e e t  
200 f e e t  
200 f e e t  
100 f e e t  
100 f e e t  
200 f e e t  
100 f e e t  
100 f e e t  
200 f e e t  
200 f e e t  
200 f e e t  
200 f e e t  

Line *)see Figure 18 200 f e e t  
L ine  B 200 f e e t  

DWG. NO. 

Also enc losed  wi th  t h i s  r e p o r t  is  Dwg. 1.P.P.-B-4008, a 

p l a n  map o f  t h e  Jackpot  Grid  a t  a s c a l e  of  1"=2001.  The 

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

a n o m a l i e ~ ~ a r e  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  

l e g e n d ,  on t h i s  p l an  map a s  w e l l  a s  on t h e  d a t a  p l o t s .  These 

b a r s  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  a s  
/ 

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  ~ r a n s m i t t e r  a n d ' r e c e i v e r  

e l e c t r o d e s  when t h e  anomalous v a l u e s  were measured. 



Since  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  an averag 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 an anomaly. C e r t a i n l y ,  no anomaly can be  l o c a t e d  wi th  

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 f o o t  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  of  a narrow 

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

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

f u l l y  e v a l u a t e ,  a narrow, sha l low sou rce  i t  is neces sa ry  

t o  u s e  s h o r t e r  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  l o c a t e  sou rces  

a t  some d e p t h ,  l a r g e r  e l e c t r o d e  i n t e r v a l s  must be  u sed ,  w i th  

a cor responding  i n c r e a s e  i n  t h e  u n c e r t a i n t i e s , o f  l o c a t i o n .  

The re fo re ,  wh i l e  t h e  c e n t r e  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  s o u r c e ,  t h e  l e n g t h  o f  t h e  i n d i c a t e d  

anomaly a long  t h e  l i n e  should  no 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 m a t e r i a l .  

The g e o l o g i c a l  and g r i d  i n fo rma t ion  shown on Dwg. 1 .P.P. -  

B-4008 has  been t aken  from maps made a v a i l a b l e  by t h e  s t a f f  

of  New J e r s e y  Zinc Exp lo ra t ion  Co. (Canada) Ltd.  

i i )  T o t a l  F i e l d  Magnetics 

Magnetic d a t a  is shown contoured  i n  p l a n  form 

on Dwg. -M-B-3008, a t  a s c a l e  of lW=200  f e e t  . 

DISCUSSION OF RESULTS 

i )  I P  and R e s i s t i v i t y  

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 

over  t h e  Jackpot  Grid  h a s  recorded  a l a r g e  number o f  
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anomalous r e s p o n s e s .  I t  a p p e a r s  t h a t  many of t h e s e  

a n o m a l i e s  are caused  by m e t a l l i c  s u l p h i d e s  w i t h i n  

s e d i m e n t a r y  r o c k s ,  s u c h  as  s i l t s t o n e ,  which are 

mapped u n d e r l y i n g  p a r t s  o f  t h e  a r e a  o f  i n t e r e s t ,  

e s p e c i a l l y  a l o n g  t h e  n o r t h e r n  margin  o f  t h e  f a v o r a b l e  

l i m e s t o n e - d o l o m i t e  u n i t s .  These s e d i m e n t s  g i v e  rise t o  

modera te  t o  h i g h  p o l a r i z a b i l i t y  v a l u e s ,  t o g e t h e r  w i t h  

l o w e r  t h a n  background a p p a r e n t  r e s i s t i v i t y  measure-  

m e n t s .  I n  many cases t h e  most anomalous IP and  

R e s i s t i v i t y  r e s p o n s e s  seem t o  c o r r e l a t e  w i t h  s i l t s t o n e  

material .  T h e r e f o r e ,  t h i s  r e p o r t  is m a i n l y  concerned  

w i t h  t h o s e  anomalous IP z o n e s  which are r e c o r d e d  w i t h i n  

areas mapped a s  l i m e s t o n e  o r  d o l o m i t e .  Each t r e n d  

is shown on Ihg .  I .P.P.-B-4008 and is d i s c u s s e d  

s e p a r a t e l y  below. 

I .P .  Zone A 

T h i s  zone  a p p e a r s  t o  o u t l i n e  a n  e x t e n s i o n  o f  

t h e  m i n e r a l i z a t i o n  o b s e r v e d  i n  t h e  Hunte r  V g l o r y  

h o l e .  The t r e n d  is best s e e n  on t h r e e  l i n e s ;  L i n e  0, 

L i n e  2W and L i n e  4W, and may s t r i k e  s o u t h e a s t  a t  a 

g r e a t e r  d e p t h  t o  t h e  v i c i n i t y  o f  L i n e  4E. 

P o l a r i z a b i l i t y  v a l u e s  w i t h i n  t h e  zone  are o n l y  

m o d e r a t e l y  anomalous a t  b e s t ,  w h i l e  a p p a r e n t  
I 

r e s i s t i v i t y  r e a d i n g s  show o n l y  a s l i g h t  d e c r e a s e  below 

a h i g h l y  r e s i s t i v e  background l e v e l .  T h i s  p r o b a b l y  

i n d i c a t e s  t h e  m i n e r a l i z a t i o n  is q u i t e  s p a r s e  and 

d i s s e m i n a t e d  i n  n a t u r e .  



Computer model l ing programs developed by 

D r .  W .  P e l t o n  of  Phoenix Geophysics Ltd.  were used t o  

c a l c u l a t e  t h e  two dimensional  s l a b  which b e s t  ' f i t '  

t h e  observed  d a t a ,  i n  o r d e r  t o  b e t t e r  de te rmine  

pa rame te r s  of  t h e  sou rce  such a s  t r u e  p o l a r i z a b i l i t y ,  

d e p t h ,  w id th  and h o r i z o n t a l  l o c a t i o n .  Unfo r tuna t e ly ,  

t h e  accu racy  of  a l l  i n v e r s i o n s  a t tempted  on t h e  Jackpot  

d a t a  may be reduced because of i n t e r f e r e n c e  from o t h e r  

p o l a r i z a b l e  s o u r c e s  l y i n g  c l o s e  t o  t h e  a r e a  of  i n t e r e s t .  

T h i s  i n  t u r n  r e q u i r e d  t h e  i n t e r p r e t e r  t o  a s s i g n  

a r b i t r a r y  numbers t o  t h e  margins of t h e  anomalous 

p a t t e r n  b e i n g  i n v e s t i g a t e d  i n  o r d e r  t o  ach ieve  

a r e a s o n a b l e  ' f i t ' .  

However,in s p i t e  of  t h e s e  p o t e n t i a l  problems,  

model r e s u l t s  from Line  0  ( F i g .  2 ) ,  and from Line 4 W  

( F i g .  3 )  i n d i c a t e  a source  d i s p l a y i n g  a width  i n  

t h e  r ange  o f  25 f e e t  t o  30 f e e t  i n  bo th  c a s e s ,  a l t hough  

t h e  d e p t h  t o  t h e  t o p  of  t h e  sou rce  under Line 4 W  

is  c o n s i d e r a b l y  less (56 f e e t  v s  101 f e e t )  and t h e  t r u e  

p o l a r i z a b i l i t y  is i n d i c a t e d  t o  be  a t  l e a s t  twice a s  

h i g h  as  i s  t h e  c a s e  of t h e  source  e v a l u a t e d  by t h e  

d a t a  from Line  0 .  

I . P .  Zone B 

T h i s  anomalous I.P. t r e n d  a p p a r e n t l y  marks t h e  

p re sence  o f  a  mine ra l i zed  zone,  which s t r i k e s  i n  a  

n o r t h w e s t e r l y  d i r e c t i o n  from t h e  v i c i n i t y  of S t a t i o n  



COMPUTED I NTERPRETATI ON 

Jackpot  

0 

SPONSOR: New Jersey Zinc 

DATA : P.F.E. 

A = 100 feet 
I I * I L I I 

I 
h 
t 

I 
I 1 I I 

8 

OBSERVED DATR 
1.5 

1.5 1.5 

1.5 1.5 1.5 

2 . 5  1.5 1.5 1.5 

CALCULATED DATA 
1.6 1.5 1.6 1 .8 .  1.7 1.5 1.6 1.6 

CALCULATED 
SOURCE 

CENTER: 37s - + 2 %  

WIDTH: 27 ft. f 22% 

DEPTH 
EXTENT: GRTN + Fixed  - 

2 0 0  ft. 

ft. 
RES BODY: 1 5 0 0  ohm f: Fixed 

RE5 OVBN : 450015RH 5 f i x e d  

. -  ~ - 

I 'P BODY: 1 2  PI ft - + 28% 
11.0 PFE + I *OST : 1 . 5  PFE - Fixed 

F i g u r e  2 



COMPUTED INTERPRETATION 

PROPERTY : JACKPOT &' L I N E :  4W 

(7% SPONSOR: New J e r s e y  Zinc - 
DATA: PFE 

A =  l o o f e e t  
I I I I 1 * I 

I 
I I 1 I 

I i 

OBSERVED DHTA 
2.4 2.7 2 .1  2. 5.9 3.5 2.9 2.5 

2 .4  212/f97 .9\m5 
3.7 3.0 3.1 4.5 5.3 6.1 .J .O 1.0 2.5 

CALCULHTED DATH 
2.8 2.7 2 .2  3.0 6.7 2.7 2 .2 2.7 

+ -L * 2 .0  2.2 2 . 5  5.3 5 . 5  i5. :\%< 5.5 5 . 2 . 2 .  1.2 1.9 

CALCULATED 
SOURCE 

PARAMETERS OF 
CALCULATED SOURCE 

CENTER:63s - + 0.5% 

DEPTH: 56 ft. - + 17% 

WIDTH: 28 ft. t_ 9% \ 

DEPTH 
EXTENT~GRTN + Fixed  

200 f t .  - 

1500 ohm ff 
RES BODY : /2p1 - F i x e d  

5000 ohm f$ 
RES OVBN: I2  - Fixed  
RES HOST : ~ q o ~ I O h m  £4 - Fixed  
I P  BODY: 28 PFE - + 22% 

~p HOST: 2.5 PFE - + Fixed  

F i g u r e  3 
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3 + 50S, Line  10W, th rough  t h e  Double S t anda rd  

g l o r y  h o l e  t o  beyond t h e  a r e a  of  Line 16W. The 

i n t e r p r e t a t i o n  of t h e  anomalous p a t t e r n s  which 

form t h i s z o n e  is made more d i f f i c u l t  by t h e  

p re sence  of  p o l a r i z a b l e  and r e l a t i v e l y  conduc t ive  

s i l t s t o n e  u n i t s  l y i n g  immediately t o  t h e  n o r t h e a s t  

and sou thwes t .  When t h e  e f f e c t s  o f  t h e s e  sed iments  

are t a k e n  i n t o  accoun t ,  t h e  most c o n c e n t r a t e d  

m i n e r a l i z a t i o n  is i n d i c a t e d  t o  be  i n  t h e  v i c i n i t y  of 

L ine  14W, between S t a t i o n  300s and S t a t i o n  200S, 

where a d i s t i n c t  r e s i s t i v i t y  low is e v i d e n t .  Computer 

mode l l i ng  o f  t h e  apparen t  r e s i s t i v i t y  d a t a  recorded  

on Line  14W was c a r r i e d  o u t ,  and t h e  c a l c u l a t e d  

pa rame te r s  shown on F igu re  4  sugges t  t h e  anomaly 

s o u r c e  t o  be  approximately  40 f e e t  deep ,  35 f e e t  wide 

and t o  have a moderate ly  low t r u e  r e s i s t i v i t y  of  

approximate ly  120 ohm f e e t / 2  P I ;  however, any of t h e s e  

v a l u e s  cou ld  be s u b s t a n t i a l l y  i n  e r r o r ,  due t o  t h e  

l a r g e  number of a r b i t r a r y  d a t a  p o i n t s  i n s e r t e d  by 

t h e  i n t e r p r e t e r .  I . P .  d a t a  from Line 16W, c o l l e c t e d  

u s i n g  100 f o o t  d i p o l e  l e n g t h s ,  was computer i n v e r t e d  i n  

an a t t e m p t  t o  b e t t e r  l o c a t e  t h e  s o u r c e .  Again, t h e  

absence  of  a c l e a r  p a t t e r n  n e c e s s i t a t e d  t h e  i n t e r p r e t e r  
I 

a s s i g n i n g  a  l a r g e l y  a r b i t r a r y  background, which may 

r educe  t h e  accuracy  of t h e  r e s u l t s .  These are ' shown on 

F i g u r e  5.  



COMPUTED INTERPRETATION 
I 

PROPERTY: JACKPOT 

L I N E :  14w 

SPONSOR: New J e r s e y  Zinc 

DATA: R e s i s t i v i t y  ohm - ft.12 PI 

A = 100 f e e t  
I I I 

I I I 
I 
I 

I 
8 

I I I 
I I 

OBSERVED DATA 

. 3600. 4125. 3558. 

CHLCULnTED DHTA 

. 3204. 3142. 
5 .  

'& 739. 3253. 3199. 

PARAMETERS OF 
CALCULATED SOURCE 

CENTER: 250s + 1% 

DEPTH: 40 f t .  - + 47% 

WIDTH: 35 f t .  + 24% 

DEPTH 
EXTENT :GRTN 200+f t  Fixed - 

118 ohm-ft 
RES BODY: 1 2  PI + 60% 

000 ohm-f t i  
RES O V B N ~ Z  P I  - Fixed 

3000 ohm-ft, RES HOSTy2 - Fixed 
I P  E?'3DY: - + 
I P  HOST: - + 

F i g u r e  4  



COMPUTED 1 NTE RPRETATlON 

PROPERTY : JACKPOT 

LINE: 16W 

SPONSOR: New Jersey Zinc 

DATA : PFE 

A = 100 f e e t  
1 

1 

1 
I * 
1 I 

1 I 
1 I 

I 
I I 

OBSERVED DATA 
I 2.5 2.5 2.5 2 .5  2 . 5  2 . 5  

CALCULATED DATA 

CALCULATED 
SOURCE 

PARAMETERS OF 
CALCULATED SOURCE 

CENTER: 2 0 0 s  f 12 

DEPTH: 1 3 2  f t  - + 1 2 %  

WIDTH: 38 f t  f 16% 

DEPTH 

1000 ohm-£! 
RES : / 2  PTI - Fixed 

2 0 0 0  ohm-£$ RES OVRN: ,2 PI 
-- Fixed 

RES HOST: 2000 o h m - f t  Fixed 
/ 2  PI 

BODY: 11.0 PFE f 1 9 %  
I P  HOST : 2 . 5  PFE Fixed 

F i g u r e  5 



I . P .  Zone C 

Leucogran i te  is  mapped unde r ly ing  t h i s  p o s s i b l e  I.P. 

Zone which is i n t e r p r e t e d  t o  t r e n d  from t h e  a r e a  

of Line 12E t o  beyond Line  16E, i n  t h e  v i c i n i t y  of  

t h e  b a s e l i n e .  I .P. and r e s i s t i v i t y  p a t t e r n s  

recorded  on bo th  l i n e s  are,  however, a f f e c t e d  by t h e  

p re sence  of conduc t ive  and p o l a r i z a b l e  s i l t s t o n e s  

s i t u a t e d  j u s t  t o  t h e  n o r t h  of t h e  I . P .  f e a t u r e ,  

and by a conduc t ive  b u t  non-pola r izab le  f a u l t  

s t r u c t u r e  s t r i k i n g  o b l i q u e l y  a c r o s s  t h e  g r i d  l i n e s  

i n  a roughly nor th-south  d i r e c t i o n .  Add i t i ona l  

i n f i l l  l i n e s  and d e t a i l  coverage u s i n g  100 f o o t  

o r  even 50 f o o t  d i p o l e  lengt 'hs is  r e q u i r e d  t o  b e t t e r  

d e f i n e  I . P .  Zone C. 

F igu re  6  shows a computer model gene ra t ed  u s i n g  

200 f o o t  d i p o l e  p o l a r i z a b i l i t y  d a t a  from Line  12E. 

A r e l a t i v e l y  good ' f i t 1  has  been ach ieved  between 

t h e  two d a t a  sets, and t h e  source  appea r s  t o  be  

ex t remely  wide and sha l low.  One reason  which can be  

advanced f o r  t h e  i n d i c a t e d  width b e i n g  i n  e x c e s s  

of  700 f e e t  is  t h a t  t h e  survey l i n e  may no t  be  

c r o s s i n g  t h e  sou rce  m i n e r a l i z a t i o n  a t  c l o s e  t o  a 
1 

r i g h t  ang le .  F u r t h e r  survey  coverage is needed t o  

conf i rm i f  t h e  sou rce  of  I . P .  Zone C a c t u a l l y  

does  s t r i k e  eas tward  t o  t h e  a r e a  of  Line 16E, S t a t i o n  

1 + OON.  



COMPUTED 1 NTERPRETATION 

PROPERTY: JACKPOT 

L I N E :  1 2 ~  

SPONSOR: New Jersey Zinc 

DATA: P.F.E. 

A = 200 f t .  
I I * I I I 

I 
I I 
I 1 I 

L B 

OBSERVED 

1.2 

DATA 

/,+++/? 3.5 

3.3 3 . 8  4 1.3 
2.2 4 . 0  3.2 3.82\1 

2 1.8 1.8 2.8 2.6 2.5 

1.8 1.8 2 . 3  rn 2.4 2.8 1.b 

DATA l.y/ 2 - 3 3  3.5 

PARAMETERS OF 
CALCULATED SOURCE 

CALCULATED 
SOURCE 

DEPTH: 47 f t  f 38% 

5 

WIDTH: 745  f t  - + 26% 

DEPTH 
EXTENT: GRTN + F i x e d  

4 0 0  f t  - 

I -- 

3 0 0 0  ohm-ft 
RES BODY: / 2  P> 2 F i x e d  
RES 0 ~ ~ ~ . 6 0 0 0  ohm-f$ 

' 1 2  P I  - F i x e d  
RES HOST:6000 ohm-f t  - 

2 PI F i x e d  1.p BODY: i .3 PFE + 1 8 %  

I P  HOST: 1 . 5  PFE + F i x e d  

F i g u r e  6 



I.P., Zone D 

T h i s  f e a t u r e  is t h e  most anomalous I .P .  zone 

o u t l i n e d  w i t h i n  t h e  f a v o r a b l e  l imestone-dolomite  

rocks .  Highly adomalous P.F.E.  v a l u e s  are recorded,  

c o i n c i d e n t  w i t h  somewhat lower t h a n  background 

apparen t  r e s i s t i v i t y  va lues , t h roughou t  t h e  zone,  which 

appea r s  t o  l i e  p a r a l l e l  t o  and approximate ly  400 

t o  500 f e e t  n o r t h e a s t  of t h e  b a s e l i n e ,  between 

approximately  Line 8W and Line 4E. A t  t h i s  p o i n t  

t h e  sou rce  of  t h e  zone is i n d i c a t e d  t o  swing 

towards  t h e  n o r t h e a s t  t o  l i e  almost  d i r e c t l y  under 

L ine  8E. 

I t  is t h e  a u t h o r ' s  unde r s t and ing  t h a t  l ead -z inc  

m i n e r a l i z a t i o n  is known t o  be  t h e  p r i n c i p a l  s o u r c e  

o f  t h i s  response .  Data recorded  i n  t h e  r e g i o n  

o f  Zone D on Line 0 has  been i n v e r t e d  t o  a s c e r t a i n  

t h e  best f i t t i n g  t a b u l a r  s o u r c e ,  and t h e  r e s u l t s  a r e  

shown on F igu re  7. 

Nor thern  Corner of  Jackpot  Gr id  

Geologica l  mapping h a s  i n d i c a t e d  t h i s  area t o  be 

o f  i n t e r e s t .  Q u a r t z i t e  u n i t s  are mapped s t r i k i n g  

i n  a  n o r t h e r l y  d i r e c t i o n  th rough  an a r e a  o f  s i l t s t o n e  I 

rocks .  These sed iments  g i v e  r ise t o  ve ry  anomalous 

p o l a r i z a b i l i t y  measurements and lower  t han  background 

apparen t  r e s i s t i v i t y  va lues .  Unfo r tuna t e ly ,  t h e  

200 f o o t  d i p o l e  l e n g t h s  used t o  su rvey  most of  t h i s  



COMPUTED I NTERPRETATION 

PROPERTY: JACKPOT 
I 

L I N E :  00 

SPONSOR: New J e r s e y  Zinc 

DATA : PFE 

A = 100 f e e t  

OBSERVED DATA 
1.9 1.9 

1.9 

9.2 

CALCl4LATED DHTA 

CALCULATED 
SOURCE 

PARAMETERS OF 
CALCULATED SOURCE 

CENTER: 4 +05N + 1% - 
DEPTH: 2 7  f t  + 36% - 
WIDTH: 6 2  f t  + 58% - 
DEPTH 
EXTENT: GRTN + F i x e d  

2 0 0  ft, 

75 o h m - f t  
RES BODY:/2 PI , t 1 0 2 %  

RES OVBN ?OOO Ohn-fq 
6 2  PI - F i x e d  

RES  HOST:^^ 0 ohm-ft+ 
I2 P I  

- 
F i x e d  

I'P BODY22.0 PFE 2 21% 

1.P HOST: 2.0 PFE + F i x e d  - 

F i g u r e  7 



r e g i o n  do n o t  a l l o w  a p r e c i s e  i n t e r p r e t a t i o n ,  

a l t h o u g h  t h e  d a t a  d o e s  s u g g e s t  t h a t  t h e  q u a r t z i t e s  

a r e  c o n s i d e r a b l y  more r e s i s t i v e  t h a n  t h e  s e d i m e n t s .  

However, t h e  fo rmer  r o c k  u n i t s  a r e  t o o  narrow 

t o  b e  r e l i a b l y  o u t l i n e d  by t h e  200 f o o t  d i p o l e  l e n g t h s .  

L i n e  A and L i n e  B 

L i n e s  A & B were  su rveyed  a c r o s s  t h e  E a s t  Zone and 

Lerwick o r e  zones  r e s p e c t i v e l y  ( F i g u r e  1 B )  t o  t e s t  t h e i r  

I P  r e s p o n s e s .  S t r o n q  anomalous IF e f f e c t s  a r e  e v i d e n t  

i n  b o t h  d a t a  se ts ,  c o r r e l a t i n g  w i t h  a r e a s  of s u b s t a n t i a l l y  

lower a p p a r e n t  r e s i s t i v i t i e s .  The magnitude of  t h e s e  

s i g n a t u r e s  i n d i c a t e  t h e  I P  s u r v e y  i s  s u c c e s s f u l  i n  

p i c k i n g  up t h e  p r e s e n c e  o f  t h e  known o r e  zones.  
- 

i i )  T o t a l  F i e l d  Magnet ic  Data 

I t  a p p e a r s  t h a t  none o f  t h e  mapped r o c k  t y p e s  

on t h e  J a c k p o t  g r i d  g i v e  r ise t o  a  d i s t i n c t i v e  

m a g n e t i c  s i g n a t u r e .  I n s t e a d ,  t h e  d a t a  is c h a r a c t e r i z e d  

by a number of small, h i g h  i n t e n s i t y  m a g n e t i c  

a n o m a l i e s ,  which o b v i o u s l y  a r e  c a u s e d  by v e r y  s h a l l o w  

s o u r c e s .  The c a u s e s  o f  t h e s e  a n o m a l i e s  a r e  n o t  

c e r t a i n  a s  a  v a r i e t y  o f  r o c k  t y p e s  a r e  n o t e d  
I 

c o i n c i d e n t  w i t h  t h e  m a g n e t i c  ' f e a t u r e s .  Changes i n  

o v e r b u r d e n  t h i c k n e s s  c o u l d  be a  f a c t o r  a f f e c t i n g  

t h e  t o t a l  o b s e r v e d  m a g n e t i c  i n t e n s i t y .  
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5) ' CONCLUSIONS AND RECOMMENDATIONS 

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  and 

a T o t a l  F i e l d  Magnetic Survey have been completed on t h e  

Jackpot  p r o p e r t y .  

A number o f  i n t e r e s t i n g  I P  zones  are i n d i c a t e d  by 

t h e  d a t a  t o  l i e  w i t h i n  areas u n d e r l a i n  by f a v o r a b l e  l imes tone-  

dolomite  r o c k s .  

I . P .  Zone A a p p a r e n t l y  o u t l i n e s  an e x t e n s i o n  o f  

m i n e r a l i z a t i o n  seen  i n  t h e  Hunter V g l o r y  h o l e .  Diamond 

d r i l l i n g  is recommended t o  tes t  t h e  e x t e n s i o n  of  t h e  zone ,  

wi th  t h e  f i r s t  h o l e  be ing  l o c a t e d  s o  as t o  p a s s  t h rough  

a p o i n t  approximate ly  75 f e e t  benea th  S t a t i o n  6 5 s  on Line  4W. 

Add i t i ona l  IP su rvey ing  u s i n g  200 f o o t  d i p o l e s  

is  r e q u i r e d  on Line  2E t o  conf i rm a deeper  e x t e n s i o n  of  

t h e  s o u r c e  of  IP  Zone A .  

I . P .  Zone B a p p e a r s  t o  i n d i c a t e  an e x t e n s i o n  of  

t h e  m i n e r a l i z a t i o n  seen  i n  t h e  Double S tandard  g l o r y  h o l e .  

Diamond d r i l l i n g  is recommended w i t h  t h e  i n i t i a l  h o l e  

s p o t t e d  t o  p a s s  th rough  a p o i n t  approximate ly  75 f e e t  

benea th  S t a t i o n  250s on Line 14W. 

Add i t i ona l  I P  and R e s i s t i v i t y  coverage u s i n g  100 

f o o t  d i p o l e s  should  be  completed on Line  18W, t o  conf i rm , 
t h e  nor thwes te rn  l i m i t  of  I P  Zone B .  
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I . P .  Zone C 

I n i t i a l l y ,  d e t a i l e d  I P  and  R e s i s t i v i t y  s u r v e y i n g  

u s i n g  100 f o o t  d i p o l e  l e n g t h s  is r e q u i r e d  on L i n e  10E 

and L ine  14E, t o  d e t e r m i n e  t h e  t r u e  s t r i k e  d i r e c t i o n  o f  

t h i s  zone .  A d r i l l i n g  t a r g e t  c o u l d  t h e n  b e  s u g g e s t e d .  

I . P .  Zone D 

P r e v i o u s l y  i n v e s t i g a t e d  l e a d - z i n c  m i n e r a l i z a t i o n  

may be t h e  s o u r c e  of  t h i s  r e s p o n s e .  I f  d r i l l i n g  is 

c o n t e m p l a t e d  t o  t es t  t h e  s o u r c e  o f  t h i s  z o n e ,  

a diamond d r i l l  h o l e  l o c a t e d  t o  p a s s  t h r o u g h  t h e  r e g i o n  

a p p r o x i m a t e l y  50 f e e t  b e n e a t h  S t a t i o n  4+05S is  s u g g e s t e d .  

O t h e r  a r e a s  o f  i n t e r e s t  s u c h  a s  t h e  n o r t h e r n  c o r n e r  

o f  t h e  g r i d  a r e a  r e q u i r e  more d e t a i l e d  I P  and R e s i s t i v i t y  

c o v e r a g e  b e f o r e  one can  o u t l i n e  c o n t i n u o u s  z o n e s  o f  

anomalous I P  e f f e c t s .  I t  may b e  n e c e s s a r y  t o  u s e  even 

5 0  f o o t  d i p o l e s  i n  t h e  r e g i o n  t o  s e p a r a t e  between 

a n o m a l i e s  due  t o  s e d i m e n t s ,  as opposed t o  o t h e r  s o u r c e s .  

For t h e  same r e a s o n ,  accu ' r a t e  g e o l o g i c a l  mapping is 

r e q u i r e d  t o  a s s i s t  any g e o p h y s i c a l  i n t e r p r e t a t i o n .  

The magne t i c  d a t a  c o l l e c t e d  on t h e  J a c k p o t  g r i d  

d o e s  n o t  a p p e a r  t o  o u t l i n e  any s p e c i f i c  r o c k  t y p e s .  A 

1 
number o f  h i g h e r  magnitude,near s u r f a c e  a n o m a l i e s ,  a r e  

r e c o r d e d ,  which c o u l d  be checked i n  t h e  f i e l d  t o  e s t a b l i s h  
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t h e  p o s s i b l e  importance of  t h e s e  f e a t u r e s .  

PHOENIX GEOPHYSICS LIMITED 

Paul  A .  Car twr igh t ,  B.Sc., 
Geophys ic i s t .  

DATED: 13 October 1981 



ASSESSMENT D E T A I L S  

PROPERTY : J a c k p o t  P ro jec t  MINING D I V I S I O N :  N e l s o n  

SPONSOR: New Jersey Z i n c  E x p l o r a t i o n  PROVINCE : B r i t i s h  C o l u m b i a  
C o m p a n y  ( C a n a d a )  L i m i t e d  

LOCATION: N o r t h e a s t  of S a l m o  

TYPE O F  SURVEY: I n d u c e d  P o l a r i z a t i o n  and R e s i s t i v i t y ,  
T o t a l  F i e l d  Magnetics 

OPERATING MAN DAYS: 7 0 . 0  DATE STARTED: 1 7  June 1981 

EQUIVALENT 8 HR. MAN DAYS: 105.0 DATE F I N I S H E D :  13 J u l y  1981 

CONSULTING MAN DAYS: 1 4  

DRAFTING MAN DAYS: 8.0 

TOTAL MAN DAYS: 1 2 7 . 0 0  

CONSULTANTS : 

NUMBER O F  STATIONS:  I P - 3 8 7  
MAG-1232 

NUMBER O F  READINGS: I P - 3 2 3 1  
MAG-1232 

KILOMETERS O F  L I N E  SURVEYED: 

Pau l  A. C a r t w r i g h t ,  4 2 3 8  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 ,  2 7 4 8  Oxford S t r e e t ,  V a n c o u v e r ,  B .C .  

F I E L D  TECHNICIANS: 

D a v i d  D a g g e t t ,  35 Falcon C r e s c e n t ,  C h e l m s f o r d ,  Ontario. 
K e n  I rving,  1 9 7  M o u n t  Pleasant R o a d ,  S t .  John, New B r u n s w i c k .  
C r a i g  P a w l u k ,  200 Y o r k l a n d  B l v d . ,  W i l l o w d a l e ,  O n t a r i o .  
R o b e r t  B u l g e r ,  RR #2,  G i b s o n s ,  B .  C. 

DRAUGHTSMEN : 

R o n  W a k a l u k ,  7 8 8 6  V i v i a n  D r i v e ,  V a n c o u v e r ,  B .C .  
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PHOENIX GEOPHYSICS LIMITED 

NOTES ON THE THEORY, METHOD O F  FIELD OPERATION, 

AND PRESENTATION OF DATA 

FOR THE INDUCED POLARIZATION METHOD 

Induced P o l a r i z a t i o n  as a  geophysica l  measurement r e f e r s  

t o  t h e  b lock ing  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.  

T h i s  e lec t ro -chemica l  phenomenon o c c u r s  wherever 

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 c o n t a i n s  m e t a l l i c  . .  

minerals  such a s  b a s e  m e t a l  su lph ides .  Normally, when c u r r e n t  is 

passed . th rough  the ground, a s  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 a c e  through i o n s  p resen t  i n  t h e  water  c o n t e n t  of t h e .  

rock, o r  s o i l ; - i . e .  by i o n i c  conduction.  T h i s  i s  because  almost  a l l  

minera ls  have a much h i g h e r  s p e c i f i c  r e s i s t i v i t y  t h a n  ground water ,  

The group o f  m i n e r a l s  commonly desc r ibed  a s  "metal 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  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 a c e  a t  t h o s e .  i n t e r f a c e s  where t h e  :. 

mode of conduct ion 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  
1 

i n t e r s t i c e s  of  t h e  r o c k  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  m i n e r a l s  p resen t  



i n  t he  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  r ece ive  e l ec t rons  from t h e  me ta l l i c  surface,  

increases  wi th  t h e  time t h a t  a d.c. current  i s  allowed t o  flow through 

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

res i s tance  t o  c u r r e n t  f low increases .  Eventually,  there  i s  enough 

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

reduce the  amount of cu r r en t  f low through t h e  m e t a l l i c  p a r t i c l e ;  This 

po la r iza t ion  t a k e s  p l a c e  a t  each of t h e  i n f i n i t e  number of solution-metal 

i n t e r f aces  i n  a  mineral ized rock. 

When t h e  d.c. vo l t age  used t o  c r e a t e  t h i s  d.c. cur ren t  

flow i s  cu t  o f f ,  t h e  Coulomb f o r c e s  between the  charged ions  forming 

t h e  po la r i za t ion  cause them t o  r e tu rn  t o  t h e i r  normal posi t ion.  This 

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

measured on t h e  s u r f a c e  of t h e  ground a s  a  decaying po ten t i a l  d i f ference.  
I 

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

d i r ec t ion  of t h e  c u r r e n t  through t h e  system is  reversed repeatedly 

before t h e  p o l a r i z a t i o n  occurs ,  the  e f f e c t i v e  r e s i s t i v i t y  of t h e  s y s t a  

a s  a  whole w i l l  change a s  t h e  frequency of t h e  switching i s  changed- 

This i s  a consequence of  t h e  f a c t  t h a t  t he  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 t h e  length of time t h a t  
1 

current  has  been passing through i t  i n  one d i rec t ion .  



The va lues  of t h e  per  cen t  frequency e f f e c t  o r  F.E. a r e  

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

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

r e s i s t i v i t y  of t h e  rock mass i t  is  found t h a t  t h e  metal  f ac to r  values o r  

M.F. a r e  t h e  most u s e f u l  values  i n  determining t h e  amount of 

po la r i za t ion  p re sen t  i n . t h e  rock mass. The MF v a l u e s  a r e  obtained by 

normalizing t h e  F.E. va lues  f o r  varying r e s i s t i v i t i e s .  

The induced po la r i za t ion  measurement i s  perhaps the  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  mine ra l i za t ion  i s  of very 

low concentrat ion.  The lower l i m i t  of volume per  cen t  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 mine ra l i za t ion  of l e s s  than 

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

proper geological  condi t ions ,  

~ h k  g r e a t e s t  app l i ca t ion  of t h e  IP method has  been i n  t he  

search f o r  disseminated me ta l l i c  sulphides  of l e s s  than  20% by volume. 

However, i t  h a s  a l s o  been used success fu 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 aye r ,  t h e  EM method cannot be successful ly  

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 on i c  conductors,  such as waqer 

f i l l e d  shear  zones, makes t h e  IP method a  u se fu l  t o o l  i n  checking EM 



anomalies which a r e  suspected of be ing  due t o  t h e s e  causes. 

In normal f i e l d  a p p l i c a t i o n s  the I P  method does not 

d i f f e r e n t i a t e  between t h e  economically important m e t a l l i c  minerals 

such a s  cha lcopyr i te ,  cha l coc i t e ,  molybdenite, &lena,  e tc . ,  and the  

other  me ta l l i c  minerals  such a s  p y 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, p y r o l u s i t e ,  g r aph i t e ,  and some forms of hematite. 

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

a 

made i n  a way t h a t  a l lows t h e  e f f e c t s  of l a t e r a l  changes i n  t h e  proper t ies  

of t h e  ground t o  b e  separated 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  

proper t ies .  Current i s  appl ied  t o  t h e  ground a t  two po in t s  i n  d i s tance  

(X) apar t .  The p o t e n t i a l s  a r e  measured a t  two p o i n t s  (X) f e e t  

apar t ,  i n  l i n e  wi th  t h e  cu r r en t  e l ec t rodes  i s  an  in t ege r  number (n) times 

the  bas i c  d i s t a n c e  (X). ! 
The measurements a r e  made along a surveyed l i n e ,  with 

a constant d i s t a n c e  (nX) betwen t h e  nea re s t  cu r r en t  and po ten t i a l  

electrodes.  I n  most surveys,  s e v e r a l  t r a v e r s e s  a r e  made with var ious  

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

(detai led o r  reconnaissance) decides  t he  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  cent  frequency e f f e c t ,  and the  apparent metal f a c t o r  I 



measured f o r  each set 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  of 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  o f  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 t h e  c e n t e r  po in t  o f  t h e  p o t e n t i a l  e l e c t r o d e s .  

(See F i g u r e  A.) The r e s i s t i v i t y  v a l u e s  a r e  p l o t t e d  a t  t h e  top  of t h e  d a t a  

p r o f i l e ,  above t h e  meta l  f a c t o r  va lues .  On a t h i r d  l i n e ,  below t h e  metal 

f a c t o r  v a l u e s ,  a r e  p l o t t e d  t h e  v a l u e s  of t h e  p e r c e n t  frequency e f f e c t .  The 

l a t e r a l  displacement of a g iven  v a l u e  i s  determined by t h e  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 ec t rodes .  The d i s t a n c e  of t h e  v a l u e  from t h e  l i n e  i s  determined by t h e  

d i s t a n c e  (nX) 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 s e n d e r  and r e c e i v e r  e l e c t r o d e s  is 

only one f a c t o r  which determines  t h e  dep th  t o  which t h e  ground i s  being 

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  no t  s e c t i o n  maps o f - t h e  electrical p r o p e r t i e s . o f  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 given survey 

must be  c a r r i e d  o u t  us ing  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  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 is 

important  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  t h e  same as t h e  i n t e r v a l  over which t h e  1 

e l e c t r o d e s  a r e  moved a f t e r  a  series 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 is t h a t  t h e  

same equipment can b e  used f o r  b o t h  d e t a i l e d  and . reconna i s sance  surveys 

merely by changing t h e  d i s t a n c e  (X) o v e r  which t h e  e l e c t r o d e s  a r e  moved 

each time. In  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  (X) 

and t h e  v a l u e s  of  (n) t o  b e  used i s  l a r g e l y  determined by t h e  expected 

s i z e  of t h e  minera l  d e p o s i t  b e i n g  sough t ,  t h e  s i z e  of t h e  expected anomaly 

and t h e  speed w i t h  which i t  is  d e s i r e d  t o  p rogress .  

The diagram i n  F i g u r e  A demons t ra tes  t h e  method used 

i n  p l o t t i n g  t h e  r e s u l t s .  Each v a l u e  of  t h e  apparen t  r e s i s t i v i t y ,  apparent  

metal f a c t o r ,  and apparent  p e r  c e n t  f requency e f f e c t  i s  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. It can b e  seen  t h a t  t h e  v a l u e s  measured f o r  t h e  l a r g e r  va lues  

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  t h i c k n e s s  of 

t h e  l a y e r  of t h e  e a r t h  t h a t  i s  being t e s t e d  i s  g r e a t e r  than  f o r  t h e  smal le r  
e 

values  of (n); i.e. t h e  dep th  of t h e  measurement i s  increased.  

The I P  measurement i s  b a s i c a l l y  o b t a i n e d  by measuring t h e  . 

d i f f e r e n c e  i n  p o t e n t i a l  o r  v o l t a g e  ( AV ) o b t a i n e d  a t  two o p e r a t i n g  

frequencies.  The v o l t a g e  i s  t h e  product  o f  t h e  c u r r e n t  through t h e  ground 

and t h e  apparent  r e s i s t i v i t y  of t h e  ground. There fo re  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  very  low due t o  poor e l e c t r o d e  c o n t a c t ,  or  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 t h e  two e f f e c t k ;  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  b e  t o o  smal l  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 t u a t i o n .  



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  obta in  a reading. The symbol "N" on t h e  

data  p lo t s  ind ica te 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, but  f o r  reasons of noise  the re  i s  some doubt 

a s  t o  its accuracy, t he  reading i s  bracketed i n  t h e  data  p l o t  ( ). 

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

Effect a r e  recorded. This may b e  due t o  t h e  geologic environment o r  

spurious e l e c t r i c a l  e f f ec t s .  The a c t u a l  negative frequency e f f e c t  value 

recorded i s  indica ted  on t h e  da ta  p l o t ,  however, t h e  symbol "NEG" is 

indicated f o r  t h e  corresponding va lue  of Apparent Metal Factor. I n  

contouring negat ive values t h e  contour l i n e s  a r e  indicated t o  t h e  nearest  

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

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

did not attempt t o  record a ieading although normal survey procedures 

would suggest t h a t  one was required. This -may be  due t o  inaccess ib le  
I 

topography o r  o ther  s imi l a r  reasons. Any symbol o ther  than those 

discussed above is  unique t o  a pa r t&ula r  s i t u a t i o n  and i s  described within 

the body of t h e  report .  
. . 
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