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INTRODUCTION 

Teck Corpora t ion  are e x p l o r i n g  t h e  S c h a f t  Creek porphyry 

copper-molybdenum d e p o s i t  of L i a r d  Copper Mines L td .  i n  

no r thwes te rn  B r i t i s h  Columbia. The S k e e t e r  Lake v a l l e y  

l o c a t e d  between S c h a f t  and Mess Creeks ,  has  been s e l e c t e d  

as t h e  most l i k e l y  l o c a t i c n  fo r  t a i l i n g s  d i s p o s a l  from t h e  

d e p o s i t .  

As p a r t  of t h e  1981 e x p l o r a t i o n  program, i t  w a s  dec ided  

t o  test t h e  t a i l i n g s  pond area w i t h  diamond d r i l l i n g  t o  

v e r i f y  absence of economic m i n e r a l i z a t i o n .  During 1973, 

Hecla O p e r a t i n g  Company, operators of t h e  p r o p e r t y  a t  t h a t  

t i m e ,  had c o n t r a c t e d  McPhar Geophysics Ltd.  t o  su rvey  f o u r  

induced p o l a r i z a t i o n  r e c o n n a i s s a n c e  l i n e s  i n  t h e  t a i l i n g s  

pond area. The r e s u l t s  i n d i c a t e d  p o s s i b l e  anomalies, b u t  

t h e  l i n e s  w e r e  too wide ly  spaced  t o  p r o v i d e  u s e f u l  d r i l l i n g  

t a r g e t s .  

Phoenix Geophysics L t d .  were c o n t r a c t e d  by Teck E x p l o r a t i o n s  

L td .  i n  1981 t o  su rvey  a d d i t i o n a l  l i n e s  u s i n g  t h e  d i p o l e -  

d i p o l e  in.duced p o l a r i z a t i o n  method. 

( a )  Location and Access 

The S k e e t e r  Group of  claims are l o c a t e d  i n  a n o r t h e r l y  

d r a i n i n g  v a l l e y  between S c h a f t  and Mess C r e e k s ,  

approximate ly  55 km SlOOE f r o m  Telegraph  Creek and 
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75 km S55OIV from I s k u t ,  i n  t h e  L i a r d  Mining D i v i s i o n ,  B . C .  

Geographical  c o - o r d i n a t e s  of t h e  centre of t h e  geophys ica l  

g r i d  are 57O273 ' N ,  130°57$ ' W (NTS 104 G/7W). 

v a r y  from approximate ly  820 t o  780 metres a .s .1 .  

E l e v a t i o n s  

Access t o  t h e  p r o p e r t y  is by approximately 15 km of rough 

d i r t  road  from t h e  S c h a f t  Creek g r a v e l  a i r s t r i p  located 

i n  S c h a f t  Creek V a l l e y  by Hickman Creek. A l t e r n a t e l y ,  

f l o a t  p l a n e s  may l a n d  a t  S k e e t e r  Lake l o c a t e d  c e n t r a l l y  i n  

t h e  claim group.  For  t h e  purposes  of t h i s  survey  a h e l i -  

copter based  a t  S c h a f t  Creek w a s  used t o  t r a n s p o r t  c r e w s  

d a i l y  from t h e  S c h a f t  Creek camp t o  t h e  su rvey  area. 

(b) P r o p e r t y  and Ownership 

The S k e e t e r  Group of mineral claims c o n s i s t s  of 100 

con t iguous  2-post  c l a ims  and u n i t s  of metric claims as 

l i s t e d  i n  Appendix I V .  The 2-post claims are h e l d  i n  

t h e  name of  Teck Corpora t ion  under o p t i o n  agreement w i t h  

L i a r d  Copper Mines Ltd .  and Hecla Opera t ing  Company. The 

metric system claims (Swamp, S i d e  H i l l  and H i l l )  w e r e  

s t a k e d  f o r  Teck Corpora t ion .  

( c )  C l a i m s  Surveyed 

The claims over which induced p o l a r i z a t i o n  su rvey ing  w a s  

done b y  Phoenix Geophysics L td .  f r o m  J u l y  29 t o  August 4 ,  

1981 are P 29 t o  42 ( r e c o r d  numbers 71339 t o  71352),  P 49 

( r e c o r d  number 71359) ,  and P 50 ( r e c o r d  number 71360). 
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Surveying of a d d i t i o n a l  l i n e s  on o t h e r  claims was 

completed a t  a l a te r  d a t e ,  and h a s  n o t  been claimed 

f o r  assessment  c r e d i t s  

( d )  P r e v i o u s  Work on C l a i m  Group 

During 1971 Hecla Opera t ing  Company performed a 

s o i l  geochemical su rvey  for  coppe r ,  a ground magneto- 

meter s u r v e y ,  and g e o l o g i c a l  mapping of t h e  S k e e t e r  

Lake v a l l e y  u s i n g  a c u t  and p i c k e t e d  g r i d  w i t h  500 

foot l i n e  s p a c i n g s  (House, 1971) .  A f e w  m i n o r  

c h a l c o p y r i t e  showings were l o c a t e d  and s e v e r a l  s m a l l  

weakly anomalous s o i l  areas o u t l i n e d .  The magnetometer  

su rvey  he lped  correlat ion of geology.  

I n  1973 Hecla c o n t r a c t e d  McPhar Geophysics L td .  t o  

su rvey  f o u r  induced  p o l a r i z a t i o n  l i n e s  i n  t h e  area 

u s i n g  t h e  d i p o l e - d i p o l e  method and 200 foot e l e c t r o d e  

s e p a r a t i o n s  w i t h  e l e c t r o d e  s p r e a d  l e n g t h s  of 1 t o  4 

t i m e s e l e c t r o d e  s e p a r a t i o n  ( H a l l o f  and Goudie,  1973) .  

P o s s i b l e  and p r o b a b l e  anomalies  were o b t a i n e d  on a l l  

f o u r  l i n e s ,  b u t  t h e  l i n e s  were too wide ly  spaced  

(6,000; 3,000; and 5,000 f e e t )  t o  c o r r e l a t e  anomalous 

t r e n d s .  Three s h a l l o w  test holes  t o  15Q f e e t  were 

recommended on one  of t h e  l i n e s ,  bu t  were n o t  d r i l l e d  

b y  Hecla. 
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( e )  Genera l  Geology 

The s u r v e y  area is u n d e r l a i n  a lmost  e n t i r e l y  by 

Upper T r i a s s i c  p y r o c l a s t i c  and v o l c a n i c l a s t i c  

a n d e s i t i c  rocks and a u g i t e - a n d e s i t e  sub -vo lcan ic  

i n t r u s i o n s .  The v o l c a n i c s  have  been i n t r u d e d  by a 

f e w  wide ly  spaced  small  d i o r i t i c  t o  q u a r t z  monzoni te  

bodies. G e o l o g i c a l  mapping i n  1971 i n d i c a t e s  n o r t h -  

n o r t h e a s t  s t r ikes  w i t h  moderate  w e s t e r l y  d i p s  of t h e  

v o l c a n i c s  i n  t h e  s o u t h e r n  p a r t  of  t h e  area,  and a 

possible  n o r t h e a s t e r l y  p l u n g i n g  a n t i c l i n e  i n  t h e  

c e n t r a l  area. S t r u c t u r a l  data  i n  t h e  n o r t h e r n  par t  

are too sparce for i n t e r p r e t a t i o n  

I m m e d i a t e l y  t o  t h e  s o u t h e a s t  of t h e  s u r v e y  area 

t i g h t l y  f o l d e d  n o r t h - n o r t h e a s t  s t r i k i n g  Upper T r i a s s i c  

and  p r e - v o l c a n i c  q u a r t z i t e s  and l i m e s t o n e s  outcrop. 

These a p p a r e n t l y  have n o t  been i n t r u d e d  by  t h e  i n t e r m e d i a t e  

i n t r u s i v e s .  They seem t o  be i n  f a u l t  c o n t a c t  w i t h  

t h e  v o l c a n i c s  t o  t h e  n o r t h ,  and  e i t h e r  a f a u l t  c o n t a c t  

o r  an unconformi ty  w i t h  t h e  v o l c a n i c s  t o  t h e  w e s t .  

The a u g i t e - a n d e s i t e  s u b - v o l c a n i c s  are u s u a l l y  w e l l  

m i n e r a l i z e d  w i t h  m a g n e t i t e ,  which  is presumed t o  be 

p r imary .  P y r i t e  and  minor t o  trace amounts of 

c h a l c o p y r i t e  o c c u r  i n  t h e  v i c i n i t y  of t h e  i n t e r m e d i a t e  

i n t r u s i v e s .  
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SURVEY DATA AND PRESENTATION O F  RESULTS 

S t a n d a r d  d i p o l e - d i p o l e  induced  p o l a r i z a t i o n  t r a n s m i t t e r s  

and r e c e i v e r s  manufac tured  by  Phoen ix  Geophysics  L td .  w e r e  

used  f o r  t h e  su’rvey. I r o n  p i n s  w e r e  u sed  f o r  e l e c t r o d e s  

w i t h  t h e  a s s i s t a n c e  of  s a l i n e  s o l u t i o n  for  c o n t a c t s  as  

requi red .  Electrode s e p a r a t i o n s  of 300 feet were used 

f o r  t r a n s m i t t e r  and receiver,  and  r e a d i n g s  w e r e  t a k e n  a t  

e l e c t r o d e  s p r e a d  l e n g t h s  of 1, 2 and 3 times t h e  electrode 

separat ion.  Apparent r e s i s t i v i t i e s ,  appa ren t  f r equency  

e f f e c t s ,  and  appa ren t  metal factors  were p l o t t e d  on pseudo- 

s e c t i o n s  a s  common t o  s t a n d a r d  p r o c e d u r e s  of d i p o l e - d i p o l e  

induced  p o l a r i z a t i o n  s u r v e y s .  P l o t s  of pseudo-sec t ions  

are shown i n  Appendix I .  P e r t i n e n t  n o t e s  on t h e  d i p o l e -  

dipole method are a t t a c h e d  as  Appendix V.  

The s u r v e y  w a s  c a r r i e d  o u t  on  t h e  o r ig ina l  1,000 foot 

spaced  l i n e  g r i d  used  by Hecla O p e r a t i n g  Company i n  1971. 

G r i d  l i n e s  were r e - e s t a b l i s h e d ,  r e -cu t  and c h a i n e d  u s i n g  

t h e  same c o - o r d i n a t e s  as used  f o r  t h e  f o u r  r e c o n n a i s s a n c e  

induced  p o l a r i z a t i o n  l i n e s  su rveyed  i n  1973. Although t h e  

f i n a l  s u r v e y  cove red  a larger a r e a ,  a t o t a l  of 12  l i n e -  

miles of induced  p o l a r i z a t i o n  s u r v e y i n g  w a s  c l a imed  f o r  

a s ses smen t  c r e d i t s  and is covered  by t h i s  r e p o r t .  
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The pseudo-sec t ions  were f i l t e r e d  f o r  c o n t o u r  map p r e s e n t a t i o n  

as d e s c r i b e d  i n  Appendix V I .  The f i l t e r e d  f r equency  effects 

and metal factors  are shown i n  con toured  p l a n  on Map 2 ,  as 

w e l l  as t h e  s t a t i o n  v a l u e s  on t h e  pseudo-sec t ions .  

DISCUSSION OF RESULTS 

R e s i s t i v i t i e s  are v a r i a b l e  i n  t h e  surveyed  area, and 

r ange  from less t h a n  50 t o  o v e r  5,000 //27t ohm-feet. 

A number of these extreme v a r i a t i o n s  are presumed t o  be 

due t o  s t r u c t u r e  and/or l i t h o l o g i c a l  h o r i z o n s .  The 

r e s i s t i v i t y  v a r i a t i o n s  s t r o n g l y  a f f ec t  t h e  metal factors ,  

and  therefore c o n s i d e r a b l e  emphasis  shou ld  be g i v e n  t o  

a p p a r e n t  f r equency  e f f e c t s  when i n t e r p r e t i n g  anomalous zones .  
icrr 

The c o n t o u r  map of f i l t e r e d  f r equency  effects and  metal 

factors  reveals anomalous t r e n d s  bet ter  t h a n  direct  

i n t e r p r e t a t i o n  o f  p seudo-sec t ions .  The f i l tered r e s u l t s  

made it a p p a r e n t  t h a t  t h e  s u r v e y  s h o u l d  be ex tended  t o  

both n o r t h  and s o u t h  p r i o r  t o  d r i l l  t e s t i n g .  T h i s  w a s  

done soon after comple t ion  of t h e  i n i t i a l  s u r v e y ,  b u t  t h e  

r e s u l t s  are o u t s i d e  t h e  scope  of t h i s  r e p o r t .  However, 

t h e  c o n t o u r e d  f i l t e r  values of t h e  ex tended  s u r v e y  are 

shown on Map 2 .  
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Examinat ion of induced  p o l a r i z a t i o n  s u r v e y s  from t h e  

L i a r d  Copper deposi t  t o  t h e  southwes t  i n d i c a t e s  t h a t  

d r i l l  t e s t i n g  o f  t h e  main anomalous zones  may n o t  be t h e  

best way of l o c a t i n g  economic m i n e r a l i z a t i o n d u e  t o  

p y r i t i c  halos  and  m a g n e t i t e  r i c h  sub -vo lcan ic s .  Recomend- 

a t i o n s  based on t h i s  su rvey  therefore take i n t o  account  

e x p e r i e n c e  from t h e  L ia rd  Copper d e p o s i t .  

( a )  Anomaly on L i n e  5s 

A s t r o n g  metal f a c t o r  anomaly o c c u r s  between 

11 and  17W and a n o t h e r  w i t h  depth between 2 and  

7W. The f i rs t  anomaly is  p robab ly  due t o  v e r y  l o w  

r e s i s t i v i t i e s ,  and is n o t  s u p p o r t e d  by f r equency  

effects.  The anomaly between 2 and 7W is e n f o r c e d  

by f r equency  effects  and  may be due t o  m i n e r a l i z a t i o n .  

It  is  a l s o  i n  an area where c h a l c o p y r i t e  o c c u r r e n c e s  

have been found i n  o u t c r o p .  The anomaly is open t o  

t h e  s o u t h .  

(b )  Anomalies on L i n e s  45N t o  55N 

Frequency effects  on l i n e s  45N and 55N are r e l a t i v e l y  

h i g h  w i t h  m a j o r i t y  of r e a d i n g s  on b o t h  l i n e s  b e i n g  

i n  t h e  poss ib ly  anomalous r a n g e .  Metal f ac to r  

anomal i e s  o c c u r  between 3E and 10E on l i n e  45N 

and be tween  2E and 6 E  on  l i n e  55N. The former  metal 

fac tor  anomaly is  r e l a t i v e l y  s h a l l o w ,  b u t  is n o t  a s  

s t r o n g  as  t h e  deeper anomaly on  l i n e  55K. L i n e  50N 
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su rveyed  by hfcPhar i n  1973, s u p p o r t s  t h e  anomalous 

r e a d i n g s  b u t  i n d i c a t e s  t h a t  t h e  anomal ies  on l i n e s  

45N and  55N may n o t  correlate d i r e c t l y .  

if tested,  s h o u l d  be t r e a t e d  i n d i v i d u a l l y .  

The anomal i e s ,  

( c )  Anomaly on L i n e  75N 

S t r o n g  metal fac tor  and f r equency  effect  r e a d i n g s  

w e r e  o b t a i n e d  on l i n e  7 5 N  between approx ima te ly  

6E and  14E, and r e p r e s e n t  t h e  most p o s i t i v e  anomaly 

from t h e  s u r v e y .  Geological mapping i n d i c a t e s  t h a t  

t h e  area is u n d e r l a i n  by sed imen ta ry  t u f f ,  and  no 

s u l p h i d e s  w e r e  obse rved  i n  o u t c r o p .  

s u r v e y  does n o t  i n d i c a t e  any anomalous accumula t ion  

of m a g n e t i t e .  

fore is unexp la ined  by any known a d d i t i o n a l  d a t a .  

The 1973 McPhar s u r v e y  of l i n e  80N i n d i c a t e s  t h a t  

t h e  anomaly may be reduced  i n  magnitude t o  t h e  n o r t h ,  

b u t  a d d i t i o n a l  s u r v e y i n g  would be r e q u i r e d  t o  o u t l i n e  

t h e  anomaly s u f f i c i e n t l y .  

The magnetometer 

The induced  p o l a r i z a t i o n  anomaly t h e r e -  

CONCLUSIONS AND RECOMMENDATIONS 

S e v e r a l  i nduced  p o l a r i z a t i o n  anomal ies  were o b t a i n e d  from 

t h e  s u r v e y .  However, t h e  s t r o n g e s t  anomal ies  from m e t a l  

factor and  f r equency  e f fec t  were o b t a i n e d  a t  t h e  n o r t h  and 

s o u t h  l i m i t s  of t h e  s u r v e y ,  and therefore t h e  s u r v e y  s h o u l d  

be ex tended  i n  both d i r e c t i o n s  p r i o r  t o  d r i l l  t e s t i n g .  
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Unless  e x t e n s i o n s  of t h e  s u r v e y  i n d i c a t e  o t h e r w i s e ,  d r i l l  

t e s t i n g  of anomal i e s  is  recommended a t  L5S, 2+25W; 

L45S, 6+50E; L55N, 2+50E; and L75N, 11+50E. I n  case of 

anomal ies  from l i n e s  4 5 N  t o  75N b e i n g  due t o  a p y r i t i c  h a l o  

s u r r o u n d i n g  economic m i n e r a l i z a t i o n  , a d r i l l  h o l e  a t  

approx ima te ly  8E on l i n e  6 5 N  is recommended a l so .  

Complete t e s t i n g  of t h e  anomalies would require d r i l l  h o l e  

d e p t h s  of a t  l eas t  800 o r 1 0 0 0  feet t o  a c h i e v e  maximum 

d e p t h  of t h e  s u r v e y  p e n e t r a t i o n .  However, 400 foot h o l e s  

may be s u f f i c i e n t  i f  non-economic m i n e r a l i z a t i o n  e x p l a i n i n g  

t h e  anomalous r e s p o n s e  is encoun te red .  

R e s p e c t f u l l y  s u b m i t t e d ,  

A .  I .  Betmanis ,  P.Eng. 

A 1 B : m j b  

October 22 ,  1981 
Vancouver,  B.  C.  
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PERSONNEL AND DATES 

‘ w  

The f o l l o w i n g  p e r s o n n e l  were employed for  pu rposes  o f  t h e  
su rvey  : 

1. Phoenix Geophysics  Limi ted  
214 - 744 Nest H a s t i n g s  S t r e e t  
Vancouver,  B.  C. 

R .  Fernholm, geophys ica l  o p e r a t o r  
11$ days  - J u l y  23-August 4 ,  1981 

K.  I r v i n g ,  geophys ica l  a s s i s t a n t  
113 days  - J u l y  23-August 4 ,  1981 

2.  Teck E x p l o r a t i o n s  Limi ted  
1199 West H a s t i n g s  S t r e e t  
Vancouver,  B .  C .  

A .  I .  B e t m a n i s ,  p r o j e c t  s u p e r v i s i o n  
4 days  - J u l y  21-August 4 

I .  Quock, l i n e  c u t t i n g  3 days  - J u l y  22-July 23 
a s s i s t  su rvey  5 days  - J u l y  23-July 31 

S. Hawkins, l i n e  c u t t i n g  7 days  - J u l y  21-July 28  
assist su rvey  7 days  - J u l y  29-August 4 

W. C l e m ,  l i n e  c u t t i n g  10 days - J u l y  21-July 31 
assist su rvey  4 days  - August 1-August 4 

A .  Hawkins, l i n e  c u t t i n g  6 days  - J u l y  22-July 31 
assist  su rvey  2 days  - J u l y  23-July 24 
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COSTS OF SURVEY 
bf 

Phoenix Geophysics Ltd.  Contract  Charges 
11* opera t ing  days @ $675/day 
Mobilization-demobilization 
Telephone 

Supervis ion (Teck Explora t ions  L t d . )  
A .  I .  Betmanis 4 days @ $200/day 

L i n e  Cut t ing  (Teck Explora t ions  Ltd . )  
26 man-days C3 $65/day 

Survey Assis tance (Teck Explora t ions  Ltd . )  
18 man-days 62 $65/day 

Camp Costs (.Schaft Creek Camp) 
71 man-days @ $30/day 

Hel icopter  Charges (-Quasar Aviation Ltd . )  
15.5 hours @ $375.00/hour dry 
Fuel - 23 ga l . / hour  6 $5.00/gal .  on s i t e  

Report Prepara t ion  and Miscellaneous 

TOTAL 

$ 7,762.50 
2,540.00 

40.25 

800.00 

1,690.00 

1,170.00 

2,130.00 

5,812.50 
1,782.50 

800.00 

$ 24,527.75 

The above c o s t s  a r e  d i r e c t  survey r e l a t e d  c o s t s  app l i cab le  €or  
assessment c r e d i t s  t o  t h e  Skee ter  Group of m i n e r a l  claims. 

_ _  
P.Eng. 
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LIST OF CLAIMS 

w 
C l a i m s  Record Numbers 

Swamp (12  u n i t s )  1306 

S i d e  H i l l  ( 6  u n i t s )  1307 

H i l l  (1 u n i t )  1308 

P 1-3 71311-13 

P 5-13 71315-23 

P 15-53 71 3 2 5-63 

P 57 Fr-59 Fr  7 1367-69 

BB 1-10 

BB 12 

BB 21-30 

BB 80 F r  

LL 2 1  F r  
‘ w  

LL 22 F r  

X-Ray 1 

X-Ray 2 

Dave 11 F r  

42403-12 

42414 

42423-32 

42482 

53018 

53019 

71752 

71753 

46013 

D a t e  of Record 

17 June 

17 June 

17 June 

11 June 

11 June 

11 June 

11 June 

16 March 

16 March 

16 March 

16 March 

2 August 

2 August 

20 August 

20 August 

10 August 

The above claims are cont iguous and comprise t h e  Skee ter  Group 

of Mineral  C l a i m s ,  grouped August 11, 1981 
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NOTES ON DIPOLE-DIPOLE INDUCED POLARIZATION 
AND RESISTIVITY SLRVEYIKG 

The t h e o r i e s  and methods of d i p o l e - d i p o l e  induced  p o l a r i z a t i o n  

s u r v e y i n g  have  been w e l l  documented i n  var ious  p u b l i c a t i o n s  

and  most s u r v e y  r e p o r t s  produced by McPhar Geophysics  Ltd. 

and Phoenix  Geophysics  L td .  The v a r i o u s  p r o c e d u r e s  of su rvey-  

i n g  and  data p r e s e n t a t i o n  are t h e r e f o r e  w e l l  e s t a b l i s h e d  a n d  

need no f u r t h e r  e l a b o r a t i o n .  

The induced  polar izat ion e f f e c t  d o e s  n o t  d i s t i n g u i s h  between 

va r ious  metall ic m i n e r a l s ,  e g .  c h a l c o p y r i t e  and  p y r i t e ,  

b u t  i t  does respond w i t h  d i f f e r e n t  i n t e n s i t y  t o  v a r i o u s  

minerals.  Molybdeni te ,  an  economica l ly  i m p o r t a n t  s u l p h i d e  

m i n e r a l ,  w i l l  g ive a weak I . P .  e f f ec t ,  whereas  magnet i te ,  an 

.. oxide,  may g i v e  a s  good a r e s p o n s e  a s  p y r i t e ,  c h a l c o p y r i t e  

o r  p y r r h o t i t e .  O the r  non-sulphide m i n e r a l s ,  such  as  g r a p h i t e  

o r  b e n t o n i t e  may give good I . P .  effects .  T h e r e f o r e ,  induced 

p o l a r i z a t i o n  anomal i e s  s h o u l d  be e v a l u a t e d  i n  c o n j u n c t i o n  w i t h  

geological,  geochemica l ,  and o t h e r  g e o p h y s i c a l  s u r v e y s ,  if 

possible,  p r i o r  t o  t e s t i n g .  N o t  i n f r e q u e n t l y  i n  porphyry  

copper  a n d / o r  molybdenum envi ronments  I .P.  effects w i l l  be 

moderate  i n  ore z o n e s ,  b u t  may be s t r o n g l y  anomalous a t  

a d j a c e n t  p y r i t i c  zones .  

D ipo le -d ipo le  s u r v e y s  o f t e n  g i v e  better r e s o l u t i o n  and d e f i n i t i o n  

t o  anomal ies  t h a n  o t h e r  e l e c t r o d e  a r r a y s .  However, t h e  d a t a  

o b t a i n e d  are a f f e c t e d  more b y  t h e  e l e c t r o d e  s e p a r a t i o n  t h a n  

t h e  e l e c t r o d e  s p r e a d  l e n g t h s  (see F i g u r e  1) due t o  t h e  
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i n c r e a s i n g  volume of rock between t r a n s m i t t i n g  and  r e c e i v i n g  

electrodes a t  i n c r e a s i n g  e l e c t r o d e  s p r e a d  l e n g t h s .  

\ 
\ 

@ @ 5 d 
U N d  d X 

450/ 

/ 
N = 1, 2 ,  etc. 

\ / 

,\ Data P l o t  P o i n t  

/ \ 

FIGURE 1: Dipole-Dipole  Electrode Ar ray  

d = E l e c t r o d e  s e p a r a t i o n  
N = Electrode s p r e a d  l e n g t h  

Deeper p e n e t r a t i o n  can  be ach ieved  more e f f e c t i v e l y  by 

i n c r e a s i n g  electrode s p r e a d  l e n g t h s  beyond t h r e e  times e l e c t r o d e  

s e p a r a t i o n .  Values o b t a i n e d  from s u r v e y s  of d i f f e r e n t  electrode 

s e p a r a t i o n s  are compatable ,  and can  be p lo t ted  on t h e  same 

p s e u d o - s e c t i o n s  and can  be i n t e r p r e t e d  w i t h  v a l u e s  of o t h e r  

d i p o l e - d i p o l e  s u r v e y s .  

The ta rge t  p roduc ing  an anomalous v a l u e  can be located w i t h i n  

a d i s t a n c e  of o n l y  one e l e c t r o d e  s e p a r a t i o n ,  and t h e  electrode 

separa t ion  s h o u l d  n o t  be la rger  t h a n  f i v e  t i m e s  t h e  w i d t h  of 

t h e  e x p e c t e d  ta rge t  for narrow s u l p h i d e  zones .  To e n s u r e  

t h a t  a t a rge t  is located w i t h  t h e  d i p o l e - d i p o l e  a r r a y ,  
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t h e  d a t a  p l o t  p o i n t  ( F i g u r e  1) should  be a t  a d e p t h  of a t  

least t w i c e  t h e  dep th  t o  t o p  of t a r g e t ,  ie .  (N+l )d  shou ld  be 

a t  leas t  t w i c e  t h e  d i s t a n c e  t o  t o p  of  target.  To e n s u r e  

complete  p e n e t r a t i o n  of a t a r g e t  by a tes t  h o l e ,  t h e  test 

h o l e  shou ld  p e n e t r a t e  a d e p t h  e q u i v a l e n t  t o  approximate ly  3.5 

t i m e s  t h e  e l e c t r o d e  s e p a r a t i o n .  Any deeper  t a r g e t  is 

u n l i k e l y  t o  be r e f l e c t e d  i n  t h e  I . P .  su rvey .  T h e r e f o r e ,  u s i n g  

an e l e c t r o d e  s e p a r a t i o n  of  300 f e e t  and s u r v e y i n g  t o  an 

e l e c t r o d e  s p r e a d  of N = 3, a t a r g e t  which produces  an 

anomaly shou ld  be adequa te ly  i n t e r s e c t e d  w i t h  a h o l e  t o  1,050 

f e e t .  Presuming t h e  same 300 f e e t  e l e c t r o d e  s e p a r a t i o n  s u r v e y ,  

and anomalous v a l u e s  be ing  p i cked  up on a l l  t h r e e  N l e v e l s  

from a f a i r l y  narrow t a r g e t ,  a test h o l e  d r i l l e d  t o  o n l y  300 

feet may p o s s i b l y  miss t h e  target due t o  i n s u f f i c i e n t  

r e s o l u t i o n  of t h e  d i p o l e - d i p o l e  a r r a y .  
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SUMMARY O F  DIPOLE-DIPOLE ISDUCED POLARIZATION FILTERING 
FOR CONTOUR MAP PRESENTATIOS 

A f i l t e r i n g  t echn ique  has  been  developed by D.C. Fraser by  

which r a w  d i p o l e - d i p o l e  data  of appa ren t  r e s i s t i v i t y ,  appa ren t  

f requency  e f f e c t ,  and appa ren t  metal f a c t o r  as commonly 

p r e s e n t e d  on pseudo-sec t ions  can be conve r t ed  t o  s i n g l e  

f i l t e r e d  o u t p u t s  which can be p l o t t e d  a t  t h e  mid-point 

between t r a n s m i t t i n g  and r e c e i v i n g  electrodes a t  N = 1 ( S e e  

F i g u r e  1, Appendix V), and which are s u i t a b l e  fo r  c o n t o u r i n g  

i n  p l a n .  

Due t o  induced  polar izat ion measurements being e s s e n t i a l l y  

an a v e r a g i n g  p r o c e s s ,  anomalous v a l u e s  o f t e n  are d i s p l a c e d  

l a t e ra l ly  on t h e  pseudo-sec t ions ,  and  t h e  l o c a t i o n  of anomal ies  

and t h e i r  i n t e n s i t y  are q u a l i t a t i v e l y  i n t e r p r e t e d .  The 

Fraser f i l t e r i n g  method produces  f i l t e red  v a l u e s  which can  

be used  q u a n t i t a t i v e l y  r e l a t i v e  t o  each  o t h e r ,  and  which 

can be contoured  such  t h a t  t h e  m c j s t  anomalous v a l u e s  o v e r l y  

t h e  more i n t e n s e l y  induced p o l a r i z a t i o n  s u s c e p t i v e  zones. 

Var ious  f i l t e r  window s h a p e s  have been t r i e d  d u r i n g  t h e  

development of t h e  f i l t e r i n g  p r o c e s s .  The t r i a n g u l a r  

f i l t e r  window w i t h  a 45' cu t -o f f  downwards s y s t e m a t i c a l l y  

e i ther  s i d e  of  t h e  p l o t t i n g  p o i n t  ( F i g u r e  2 )  is most e f f e c t i v e  

for  pseudo-sec t ion  anomal ies  obtained from t h i n  s t e e p l y  

d i p p i n g  b o d i e s .  The same window shape  has  been found t o  b e  

s u i t a b l e  f o r  most body s h a p e s  surveyed  by t h e  d i p o l e - d i p o l e  

electrode array.  
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The f i l t e r i n g  t echn ique  is appl ied  by f i r s t  o b t a i n i n g  i n t e r -  

mediate f i l t e r  o u t p u t s  f r o m  t h e  psuedo-sec t ions  by ave rag ing  

v a l u e s  w i t h i n  t h e  f i l t e r  window a t  each l e v e l  of electrode 

s e p a r a t i o n  ( F i g u r e  3). T h e r e f o r e  a t  N = 1 t h e  s i n g l e  v a l u e  

is used  u n a l t e r e d ;  a t  N = 2 t h e  t w o  a d j a c e n t  v a l u e s  

symmetr ica l  about  t h e  N = 1 v a l u e  are averaged;  and a t  

N = 3 t h e  three a d j a c e n t  v a l u e s  symmet r i ca l ly  under  N = 1 

are averaged;  e tc .  t o  o b t a i n  i n t e r m e d i a t e  f i l t e r  o u t p u t s .  If 

there are no v a l u e s ,  a s  i n  t h e  case of r e a d i n g s  t oo  n o i s y  t o  

be used ,  or as a t  t h e  end  of s e c t i o n  l i n e s ,  t h e  m i s s i n g  

v a l u e s  are d i s r e g a r d e d ,  and  t h e  i n t e r m e d i a t e  f i l t e r  v a l u e  

reflects a f e w e r  number of v a l u e s .  The f i n a l  f i l t e r  o u t p u t  

is o b t a i n e d  by ave rag ing  i n t e r m e d i a t e  o u t p u t s  w i t h i n  t h e  window 

( F i g u r e  4 ) .  These can  be p l o t t e d  a t  N = 1 d a t a  p l o t  p o s i t i o n  

and contoured  i n  p l a n .  
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FIGURE 2:  Pseudo-sec t ion  of D i p o l e - d i p o l e  Metal F a c t o r  Data showing 
f i l t e r  window at  l i n e  s t a t i o n  6+50E 
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FIGURE 3 :  In termedia te  F i l t e r  Outputs a t  N = 1,  N = 2 ,  N = 3 
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FIGURE 4 :  F i n a l  F i l t e r  Outputs S u i t a b l e  for Contouring.  








