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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  Survey  h a s  

been comple t ed  on t h e  Cooper Creek P r o j e c t  f o r  SMD Mining 

C o .  L t d .  

The 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  15 k i l o m e t e r s  

w e s t  o f  t h e  community o f  La rdeau ,  which is o n t h e  n o r t h e r n  end  

of  Kootenay Lake. Access is v i a  paved highway f r o m  Nelson 

t o  Lardeau ,and  t h e n  v i a  h e l i c o p t e r  t o  t h e  claim g r o u p .  

A Cu-Zn showing w a s  o r i g i n a l l y  d i s c o v e r e d  on t h e  

p r o p e r t y  i n  1905, i n  a n  area of i n t e r m e d i a t e  t o  f e l s i c  com- 

p o s i t i o n  Kaslo V o l c a n i c s .  R e c e n t l y ,  a number o f  companies  

have  c a r r i e d  ou t  g e o l o g i c a l  mapping, geochemica l  s u r v e y s ,  

as w e l l  a s  m a g n e t i c  and e l e c t r o - m a g n e t i c  s u r v e y s .  

The p r e s e n t  I P  s u r v e y  w a s  p l anned  i n  o r d e r  t o  detect 

any metal l ic  m i n e r a l i z a t i o n  n o t  o u t l i n e d  by  p r e v i o u s  work, 

and t o  f u r t h e r  e v a l u a t e  t h e  s o u r c e  of a geochemica l  anomaly . 
F i e l d  work w a s  c a r r i e d  o u t  d u r i n g  e a r l y  J u l y  1981 u s i n g  

a Phoenix Model IPV-1 I P  and R e s i s t i v i t y  R e c e i v e r  u n i t  

i n  c o n j u n c t i o n  w i t h  a Phoenix  Model IPT-1 I P  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 ,  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  

p e r c e n t  f r e q u e n c y  e f f e c t  (P .F .E . )  between f r e q u e n c i e s  of 

4 . 0  Hertz and  0 .25  Hertz. Apparent r e s i s t i v i t y  measurements  

are n o r m a l i z e d  i n  u n i t s  of ohm-meters, w h i l e  metal factor  

v a l u e s  are c a l c u l a t e d  a c c o r d i n g  t o  t h e  f o r m u l a :  M.F. = 

(PFEXlOOO)/Res is t iv i ty .  D i p o l e - d i p o l e  a r r a y  w a s  u s e d  

e x c l u s i v e l y ,  w i t h  a bas ic  i n t e r - e l e c t r o d e  d i s t a n c e  of 50 

meters e x c e p t  i n  one  case where 25 meter d i p o l e s  w e r e  u t i l i z e d .  
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Four d i p o l e  s e p a r a t i o n s  were r e c o r d e d .  

F i e l d  work w a s  c a r r i e d  out  under  t h e  s u p e r v i s i o n  of  

M r .  P e t e r  Gardne r ,  g e o p h y s i c a l  c r e w  l e a d e r ,  whose c e r t i f i c a t e  

is a t t a c h e d  t o  t h i s  r e p o r t .  

2 )  D e s c r i p t i o n  o f  C l a i m s  

The Cooper Creek P r o j e c t  c o n s i s t s  of t h e  f o l l o w i n g  

claims: 

CLAIM NAME UNITS RECORD NO. RECORD DATE 

P e r t h  RCG 18105N 9 October /74  

P y r i t e  RCG 18104N 9 Oc tobe r /74  

Goat 1 

Goat 2 

Goat 3 

Cooper 1 

8 

16 

1 2  

4 

1094 9 Februa ry /79  

1095 9 Februa ry /79  

1096 9 Februa ry /79  

2617 6 J u l y / 8 1  

P r o p e r t y  owner is  M r .  O t t o  J anou t  o f  White Rock, B.C.  

O p e r a t o r  is SMD Mining Co .  L td .  

3) P r e s e n t a t i o n  o f  R e s u l t s  

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  f o l l o w i n g  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) .  
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LINE ELECTRODE INTERVAL DWG. NO. 

7t 8 6 N  

6 +  62N 

54 64N 

4 + 97N 

4 t 49N 

3 +  75N 
3 + 1 6 N  

2 +  OON 

I +  OON 

It OON 

o+ 50s 
I t 50s  

2+ 50s 

50 meters 
50 meters 
50 meters 
50 meters 
50 meters 
50 meters 
50 meters 
50 meters 
50 meters 
25  meters 
50 meters 
50 m e t e r s  

50 m e t e r s  

I . P .  5805-1 
I . P .  5805-2 

I . P .  5805-3 
I . P .  5805-4 

I . P .  5805-5 

I . P .  5805-6 

I . P .  5805-7 
I . P .  5805-8 

I . P .  5805-9 
I . P .  5805-10 

I . P .  5805-11 

I . P .  5805-12 
I.P. 5805-13 

A l s o  e n c l o s e d  w i t h  t h i s  r e p o r t  is Dwg. 1.P.P.-B-3005, 

a p l a n  map o f  t h e  Cooper Creek Gr id  a t  a scale of 1: 2 ,500 .  

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

anomal i e s  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  

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

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  o f  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  

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

These 

The t o p o g r a p h i c ,  g r i d  and claim i n f o r m a t i o n  

shown on Dwg. 1.P.P.-B-3005 h a s  been t a k e n  from maps made 

a v a i l a b l e  by t h e  s t a f f  o f  SMD Mining C o .  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  an a v e r a g i n g  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  s o u r c e  of  
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an anomaly. C e r t a i n l y ,  no  anomaly can  be located w i t h  more 

a c c u r a c y  t h a n  t h e  electrode i n t e r v a l  l e n g t h ;  i . e . ,  when u s i n g  

5 0 m  electrode i n t e r v a l s  t h e  p o s i t i o n  of a na r row s u l p h i d e  

body c a n  o n l y  be de te rmined  t o  l i e  between t w o  s t a t i o n s  

50m apart .  I n  order t o  d e f i n i t e l y  locate,  and f u l l y  e v a l u a t e  

a nar row,  sha l low s o u r c e ,  it is n e c e s s a r y  t o  u s e  shorter  

electrode i n t e r v a l s .  I n  order t o  locate s o u r c e s  a t  s o m e  

d e p t h ,  larger electrode i n t e r v a l s  must be u s e d ,  w i t h  a 

c o r r e s p o n d i n g  increase i n  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 .  

T h e r e f o r e ,  w h i l e  t h e  centre o f  t h e  i n d i c a t e d  anomaly p robab ly  

corresponds 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  of t h e  

i n d i c a t e d  anomaly a l o n g  t h e  l i n e  s h o u l d  n o t  be t a k e n  t o  

r e p r e s e n t  t h e  exact edges  of t h e  anomalous material. 

4 )  D i s c u s s i o n  o f  R e s u l t s  

The Induced Polar izat ion and R e s i s t i v i t y  r e s u l t s  

f rom t h e  Cooper Creek g r i d  s u g g e s t  t h a t  t h e  area is l a r g e l y  

u n d e r l a i n  b y  v e r y  competent  rocks, which are un i fo rmly  

m i n e r a l i z e d  w i t h  up t o  s e v e r a l  p e r c e n t  of metall ic s u l f i d e s .  

T h i s  i n t e r p r e t a t i o n  is  s u g g e s t e d  by t h e  v e r y  high magnitude 

apparent  r e s i s t i v i t y  v a l u e s  which are recorded o v e r  much of 

t h e  g r i d ,  i n  c o n j u n c t i o n  w i t h  q u i t e  h igh  magni tude  p o l a r i z a b -  

i l i t y  ( P . F . E . )  v a l u e s .  

S e v e r a l  zones o f  lower t h a n  background a p p a r e n t  

r e s i s t i v i t y  measurements ,  t oge the r  w i t h  h igher  t h a n  normal  

p o l a r i z a b i l i t y  r e a d i n g s  are e v i d e n t  w i t h i n  t h e  h i g h l y  r e s i s t i v e ,  

b u t  polarizable m a s s  ment ioned  p r e v i o u s l y .  These anomalous 
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IP and R e s i s t i v i t y  zones are d i s c u s s e d  s e p a r a t e l y  below. 

Zone A - T h i s  anomalous IP zone is i n d i c a t e d  t o  

e x t e n d  across a l l  of t h e  Cooper Creek g r i d  l i n e s  i n  c l o s e  

p r o x i m i t y  t o  t h e  b a s e l i n e .  Depth t o  t h e  top  of t h e  s o u r c e  

appears t o  be less t h a n  one d ipole  l e n g t h  (50 m e t e r s )  i n  

e v e r y  i n s t a n c e ,  a l t h o u g h  it is p r o b a b l e  t h a t  t h e  

m i n e r a l i z a t i o n  i n v o l v e d  becomes more c o n c e n t r a t e d  a t  dep th ,  

a l o n g  t h e  eastern margin of  t h e  zone .  D a t a  from L i n e  l O O N  

i n  p a r t i c u l a r  d i s p l a y s  p a t t e r n s  which p o i n t  t o  t h e  above 

i n t e r p r e t a t i o n .  Computer programs deve loped  by D r .  W. P e l t o n  

of Phoenix  Geophysics  L t d .  were used  t o  model both t h e  

p o l a r i z a b i l i t y  ( P . F . E . )  data,  and t h e  r e s i s t i v i t y  data 

a c q u i r e d  on L i n e  100N, which w a s  measured u s i n g  b o t h  50 meter 

and 25 m e t e r  d i p o l e  l e n g t h s .  These programs f i n d  t h e  t w o  

d imens iona l  t a b u l a r  s o u r c e ,  which best "fits1' t h e  f i e l d  

data. I n  t h e  case of t h e  25 meter d i p o l e  p o l a r i z a b i l i t y  data 

f r o m  L i n e  BOON, t h e  c a l c u l a t e d  s o u r c e  is i n  t h e  order of 

100 meters wide ,  12 meters deep ,  and is  ' c e n t e r e d  a t  S t a t i o n  

0440E (F ig .  3). True r e s i s t i v i t y  of t h e  s o u r c e  is es t imated  

t o  be o n l y  moderately l o w .  The 50 meter d i p o l e  r e s i s t i v i t y  

data,  on t h e  o ther  hand,  r e q u i r e d  a r e l a t i v e l y  c o n d u c t i v e  

t a b u l a r  s o u r c e  25 meters wide t o  be b u r i e d  a p p r o x i m a t e l y  

22 meters s u b - s u r f a c e  t o  ob ta in  r e a s o n a b l y  good c o r r e l a t i o n  

between o b s e r v e d  and  c a l c u a l t e d  data sets. One p o t e n t i a l  

s o u r c e  of error, which may be a f f e c t i n g  t h e  50 m e t e r  r e s i s t i v i t y  

model ing  r e s u l t s ,  i s  t h e  fact  t h a t  t h e  t a rge t  is complex 

w i t h  an  area of modera t e ly  l o w  r e s i s t i v i t y  v a l u e s  b e i n g  



COMPUTED INTERPRETATION 

I 1 1 8 I 

PROPERTY : C o o p e r  C r e e k ,  B.  C .  

L I N E :  BOON 
I SPONSOR: SMD Mining Co. L t d .  

DATA : P.F.E. 

1 1 8 

A =  2 5  meter 
I 4 1 1 I I I 
I I I 8 I 1 1 8 

OBSERVED DHTA 
5 . 0  5.8 p m 6 8 . 6  '\7.4 -. L. \ 3 . 4  -- - 3 . 0  3.7 

4 . 2  5.8 7.1 9.7 8.7 6.9 6 . 1  4 . 8  

5 - 6  5.3 7 . 0  7.7 8.4 ' 1 1 . 0  9.6 9 . 1  7.6 5 . 0  

d . 1  6 . 3  6 . 1  7.2' 8 . 3  8 . 1  11 .0  1 0 . 0  9.6 8 .6  5.4 

-\ ' 
/-- 

\ 
c 

I I I I I I I .  I 
I I I 1 I I I , 

C AL C lJL A T E D D H T A 
6.1 5.8 \,4.9 4 . 9  4.9/ 5.5 . 6.-1 5.=8-- - 
-\ 

- -- 

4.8 4 .8  5.9 . '7.8 8.5 8.5 8.2' 6 . 3  . 4 . 8  

'11111 
4 . 7  4 . 7  6 . 0 . "  8.5 9.9 8.9 9.8 9 . 0  6.5 4.7 

4 .7  4 . 7  6 . 0  I' 8 . 8 / 1 0 . 1  \ 8.4 8.2 9.9 9 . 3 ' ~ ,  6.6 ' 4.7 

/ n 

PARAMETERS OF 
CALCULATED SOURCE 
CENTER:Oh40E - + 1.5% 

+ 24% DEPTH: 12m - 
+ 31% WIDTH: 90m - 

DEPTH 
EXTENT: GRT 50m + Fixed - 

RES BODY: 250ohn-m +- Fixed 

RES OVBN:5000ohm-m + Fixed 

RES HOST5000ohm-m 2 Fixed 

I 'P BODY : 1 1 . 2  PFE + 23% 

I p  HOST: 5.0 PFE + Fixed 

- 
- 

- 
- 

Figure 3 



COMPUTED INTERPRETATION 

PROPERTY: Cooper Creek, B.C. 
L I N E  : 3OON 

SPONSOR: SMD Mining Co. Ltd. 

DATA: Resistivity ohm-meters 
A = 50 meters 

I I I I I I 
I I I 1 I I I I 

OBSERVED DHTR 
5700. 5516. 2714. 3058. 1378. 3355. 5250. 4486. 

5391. 5202. 3293: 1734.~" A04.'\1031. Z695. 4539. 3646. 

4750: 5056 .  3939. 1959. 871. 686.). 1140. 2723. 4829. 2692. 

- -  \\ z/7 - 

\ - -<\ 
-- 

3241. 4433. 4370. 2316. 970.;'735. , 767.' 1425. 2787. 3694.'12634. 

1 I I I I I I .  I 
I I I 1 I I . I 

CHLCULHTED DHTH 
4429. 4536. 4546.. 2583. 1817. 4322. 4728. 4431. 

41574. 4761 . 5860. '2239. ' : , / 8 ? 0 8 1 .  3553. . ~ 4 8 1 . \  4679. 
f-7 ,/ /o-. G- 

3067. 6143. 4890. 
\ - -- 4863. 4860. 6638. 

. _/ ' 

5031. S006., 7044.' 2976.' 6523. 5090. 
tur 

0 0+50E bOOE 
1 I 
I I I 

I 1 I 
I 4 1 1 

CALCULATED 
SOURCE 

PARAMETERS OF 
CALCULATED SOURCE 
CENTER:@67E - + 0.6% 

DEPTH: 22m + 10% 

WIDTH: 25m - 
- 
+ Fixed 

DEPTH 
EXTENT :GRT lOOm + Fixed - 

RES BODY:18 ohm-m + 43% 

RES OVBN:4500 ohm-mf Fixed 

RES HOST:4500 ohm-mL Fixed 

- 

+ 
+ 
- I'P BODY: 

I P  HOST: - 

Figure  4 
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e v i d e n t  immedia te ly  t o  t h e  w e s t  o f  t h e  center of t h e  main 

r e s i s t i v i t y  l o w .  The n e t  r e s u l t  would b e  t h a t  t h e  computed 

model would i n d i c a t e  lower t r u e  r e s i s t i v i t y  v a l u e s  t h a n  

would o t h e r w i s e  be t h e  case. 

I t  is t h e  a u t h o r ' s  u n d e r s t a n d i n g  t h a t  Zone A h a s  

been d r i l l e d - t e s t e d  by a diamond d r i l l  hole c o l l a r e d  a t  

S t a t i o n  0 + 0 5 E  on L ine  BOON, and d r i l l i n g  a t  45Oeast. 

Apparen t ly  t h i s  h o l e  i n t e r s e c t e d  s c a t t e r e d  d i s s e m i n a t e d  and 

s t r i n g e r e d  metall ic s u l p h i d e s  o f  up t o  10% by volume of  r o c k .  

Zone B - Anomalous p o l a r i z a b i l i t y  r e a d i n g s  

c o i n c i d e n t  w i t h  m o d e r a t e l y  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  v a l u e s  mark t h i s  t r e n d ,  which is  i n t e r p r e t e d  

t o  s t r ike o b l i q u e l y  across t h e  w e s t e r n  side of t h e  g r i d ,  

f r o m  t h e  r e g i o n  of L ine  2 + OON t o  t h e  v i c i n i t y  of L i n e  

4 + 9 7 N .  The zone is open towards  t h e  w e s t  on a l l  l i n e s .  

The s o u r c e  of IP  Zone B is i n d i c a t e d  t o  be 

closer t o  t h e  s u r f a c e  t h a n  is t h e  case o f  I P  Zone A .  I t  

may be t h a t  t h e  former  zone c o n s i s t s  o f  m a r g i n a l l y  more 

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  t h a n  t h e  l a t t e r ,  as i n d i c a t e d  

by  somewhat lower a p p a r e n t  r e s i s t i v i t y  v a l u e s .  

P o l a r i z a b i l i t y  d a t a  from Line  4 + 4 9 N  w a s  manual ly  

f i l t e r e d  and t h e n  model led  u s i n g  W .  P e l t o n ' s  programs,  and t h e  

r e s u l t s  are shown on  F i g u r e  5. A r e a s o n a b l y  good f i t  is 

o b t a i n e d  i f  t h e  model is  a v e r y  t h i n ,  f l a t  l y i n g  slab 

approx ima te ly  100 meters i n  w i d t h .  T h i s  s u g g e s t s  t h a t  

t h e  s o u r c e  of  Zone B may be p l u n g i n g  towards  t h e  

s o u t h  a t  a shal low a n g l e ;  however ,  m o r e  d a t a  would b e  r e q u i r e d  



COMPUTED INTERPRETATION 

PROPERTY : Cooper Creek, B. C. 
LINE:  4+49N 

SPONSOR: SMD Mining Co. Ltd .  

DATA : P.F.E. 

A =  ~ 5 0  m. 
t 
1 

1 
I I I I 8 

I 
1 

I 
I 

1 

---/ / /-- --',__ I 

5.8 5.8 ' 8.2 ~ ' 7 . 4  / T g k x - .  8.3 9.3 \\ 5.8 5.8 

5.8 5.8 '8.2 7.0 ,'4.1 5.5 ,'11.0 - 9.1 5.5 5.8 

5.8 5.8 8.2 ,"7.0 5.1 4.1 'i 6.2 7.2 9.1 5.8 5.8 

f--\ 

- --__ \\ 

I 
I 

I 
I 

I 
I 

I 
I I I I 

I 
I .  
I I I 

CALCULATED DATA 
5.4 5.3 8.7 '10.2 lb.2 8.6 - 5.3 5.4 

5.3 5.2 8.3 7.8, 5.9 ~7.8 5.3 5.2 5.3 
\/->-. -/I 

5.3 5 . 2  8.2 7.9 ' 5.3 5.3 7.9 8.2' 5.2 5.3 
- 

/ 

5.3 5.2 8.2 5 . 0 , '  5.5 4.9 '\ 5.5 \ 8 . 0  B . 2  5.1 5.3 rll 
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t o  close off t h e  responses o b t a i n e d  on Line  3 + 75N, 

Line  3 + 1 6 N ,  and L i n e  2 + OON before t h i s  i n t e r p r e t a t i o n  

c o u l d  be relied upon. 

S e v e r a l  a t tempts  w e r e  made t o  model t h e  a p p a r e n t  

r e s i s t i v i t y  data o b t a i n e d  on Line  4 + 49N, i n  t h e  v i c i n i t y  

of Zone B ,  b u t  a good " f i t "  c o u l d  n o t  be a c h i e v e d .  T h i s  

may have been due t o  t h e  r e l a t i v e l y  large number of  a rb i t r a ry  

p o i n t s  t h e  i n t e r p r e t e r  w a s  forced t o  add t o  t h e  data,  both 

t o  comple te ly  close of f  t h e  w e s t e r n  marg in  of  t h e  anomaly, 

and t o  e l i m i n a t e  c o n t a m i n a t i o n  from a n o t h e r  l o w  r e s i s t i v i t y  

zone f u r t h e r  eas t .  

Zone C - is  i n d i c a t e d  t o  t r e n d  rough ly  p e r p e n d i c u l a r  

t o  t h e  g r i d  from t h e  e a s t e r n  end of L ine  3 + 75N to beyond 

t h e  e a s t e r n  end of L i n e  7 + 86N. I t  is  possible  t h e  source 

of t h e  response is d i s c o n t i n u o u s  i n  t h e  area of L ine  5 + 64N, 
or t h a t  t h e  zone swings  t o  t h e  east a t  t h i s  p o i n t ,  beyond 

t h e  r a n g e  of e f f e c t i v e  I P  cove rage .  

Because a l l  of t h e  i n d i v i d u a l  a n o m a l i e s  are open 

towards  t h e  east, i t  is n o t  p o s s i b l e  t o  comment on t h e  

poss ib l e  w i d t h  of t h e  z o n e ,  a l t h o u g h  t h e  depth t o  t h e  top  

c e r t a i n l y  appears t o  be less t h a n  one  d ipo le  l e n g t h  (50m), and 

is probably less t h a n  25 meters s u b - s u r f a c e .  Apparent  

r e s i s t i v i t y  v a l u e s  recorded w i t h i n  what may be t h e  c e n t e r  

of t h e  zone s u g g e s t  a s o u r c e  a t  least  as c o n d u c t i v e  as t h e  

o ther  t w o  zones  d i s c u s s e d  p r e v i o u s l y .  

A Cu-Zn showing is p r e s e n t  j u s t  t o  t h e  n o r t h  

of L ine  4 + 49N, between Sta t ion2tOOE and S t a t i o n  2+253. 
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While  t h e  I P  and R e s i s t i v i t y  cove rage  is  n o t  comple te  i n  

t h i s  area, t h e  p a t t e r n s  t h a t  w e r e  measured s u g g e s t  t h e  

p o s s i b l e  p r e s e n c e  o f  a v e r y  n e a r - s u r f a c e ,  v e r y  nar row t a r g e t  

of moderate p o l a r i z a b i l i t y  and c o n d u c t i v i t y .  

5) Summary and Conc lus ions  

The Induced P o l a r i z a t i o n  and R e s i s i t i v i t y  s u r v e y  

on t h e  Cooper Creek g r i d  h a s  o u t l i n e d  three zones  of 

anomalously h igh  p o l a r i z a b i l i t y ,  and l o w e r  t h a n  background 

r e s i s t i v i t y ,  set w i t h i n  h i g h l y  r e s i s t i v e  background rocks,  

which m o s t  p r o b a b l y  c o n t a i n  a uni form amount of 

d i s s e m i n a t e d  s u l p h i d e s .  

Zone A a p p a r e n t l y  h a s  been d r i l l - t e s t e d  i n  t h e  

v i c i n i t y  of L i n e  BOON and up t o  10% metallic m i n e r a l i z a t i o n  

h a s  been reported as d i s s e m i n a t e d  and s t r i n g e r e d  s u l p h i d e s  

o v e r  approx ima te ly  25 meters. 

Zone B is open towards t h e  w e s t  w h i l e  Zone C 

is  open towards t h e  east .  A d d i t i o n a l  I P  cove rage  would be 

r e q u i r e d  t o  more completely d e f i n e  t h e  s o u r c e s  of these 

responses before d r i l l  l o c a t i o n s  c o u l d  be decided upon. 

I n  thecase of Zone C ,  e x t r e m e l y  rugged t e r r a i n  may p r e v e n t  

a d d i t i o n a l  data c o l l e c t i o n .  However, t h e  data which  is 

a v a i l a b l e  o v e r  Zone B and Zone C s u g g e s t s  t h e  s o u r c e s  of 

these t r e n d s  are a t  least  a s  concent ra ted  as t h e  m i n e r a l i z a t i o n  

o u t l i n e d  i n  Zone A .  

A more q u a n t a t i v e  e v a l u a t i o n  c o u l d  be made by  

t e s t i n g  cores f r o m  t h e  diamond d r i l l  hole  which passed 
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through Zone A ,  in order to better determine true 

polarizability and resistivity. 

PHOENIX GEOPHYSICS LTD. 

Paul A .  Cartwright, B.Sc., 
Geophysicist. 

5 October 1981 
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ASSESSMENT DETAILS 

PROPERTY: Cooper Creek Project MINING DIVISION: Slocan 

SPONSOR: SMD Mining Co. Ltd. PROVINCE: British Columbia 

LOCATION: Kaslo Area 

TYPE OF SURVEY: 

OPERATING MAN DAYS: 22.5 DATE STARTED: 2 July 1981 

EQUIVALENT 8 HR. MAN DAYS: 33.75 DATE FINISHED: 10 July 1981 

CONSULTING MAN DAYS: 6 NUMBER OF STATIONS: 198 

DRAFTING MAN DAYS: 6 NUMBER OF READINGS: 1693 

TOTAL MAN DAYS: 40.75 KILOMETERS OF LINE SURVEYED: 8.9 

CONSULTANTS : 

Induced Polarization and Resitivity 

Paul A. Cartwright, 4238 W. 11th Avenue, Vancouver, B.C. 

FIELD TECHNICIANS: 

Peter Gardner, 393 Connaught Avenue, Willowdale, Ontario. 

Ian Brogden , 200 Yorkland Avenue, Willowdale, Ontario. 

Ben Polzer, 200 Yorkland Avenue, Willowdale, Ontario. 

DRAUGHTSMEN : 

Ron Wakaluk, 7886 Vivian Drive, Vancouver, B.C. 

PHOENIX GEOPHYSICS LIMITED 
, ' I  

DATED: 5 October 1981 
w Paul A. Cartwright, B.Sc., 

Geophysicist. 
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STATEMENT OF COST 

SMD MINING CO. LTD. - IP AND RESISTIVITY SURVEY NORTHWEST OF KASLO, 
BRITISH COLUMBIA 

PERIOD: 2 July 1981 - 10 July 1981 

CREW: P. Gardner, I. Brogden, B. Polzer 

7.5 Operating Days C! 655.00/day 

1.5 Bad Weather days C? 385.OO/day 

Mobilization-Demobilization 

Fuel 

$ 4,912.50 

577.50 

1,950.00 

31.62 

$ 7,471.62 

PHOENIX GEOPHYSICS LIMITED 

PAUL A. CARTWRIGHT, B.Sc., 
Geophysicist. 

5 October 1981 
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PHOENIX GEOPHYSICS LIMITED , 

NOTES ON THE THEORY, METHOD OF FIELD OPERATION, 

AND PRESENTATION OF DATA 

FOR THE INDUCED POLARIZATION METHOD 

Induced Polarization as a geophysical measurement r e fe r s  

t o  the  blocking ac t ion  or polarization of m e t a l l i c  or electronic 

conductors i n  a medium of ionic  solut ion conduction. 

This electro-chemical phenomenon occurs wherever fsv' 
electrical current is passed through -an area which contains metal l ic  

minerals such as base m e t a l  sulphides. Normally, when current 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 the  

conduction takes place through ions present i n  t h e  w a t e r  content of the  

rock, or s o i l ,  i.e. by ionic  conduction. This is because almost a l l  

minerals have a much higher spec i f ic  r e s i s t i v i t y  than ground water, 

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

have spec i f ic  resistivities much lower than ground w a t e r s .  

induced polar izat ion e f f ec t  takes place a t  those interfaces  where t h e  

mode of conduction changes from ionic  i n  the  solut ions f i l l i n g  the  

in t e r s t i ce s  of t h e  rock t o  e lectronic  i n  t h e  m e t a l l i c  minerals present 

The 
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i n  the rock. 

The blocking act ion or induced polar izat ion mentioned 

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

the ions t o  give up o r  receive electrons from t h e  m e t a l l i c  surface, 

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

the rock; i.e. as ions p i l e  up against the metal l ic  i n t e r f ace  the  

resistance t o  current  flow increases. Eventually, t he re  i s  enough 

polarization i n  t h e  form of excess ions a t  the  in te r faces ,  t o  appreciably 

reduce the  amount of current flow through the  metall ic pa r t i c l e .  

polarization takes place a t  each of the  i n f i n i t e  number of solution-metal . 

This 

interfaces i n  a mineralized rock. 

When t h e  d.c. voltage used t o  c rea te  t h i s  d.c. current  

flow is cut o f f ,  t h e  Coulomb forces between t h e  charged ions forming 

the polar izat ion cause them t o  return t o  t h e i r  normal posit ion.  This 

movement of charge creates a small current flow which can be 

measured on the surface of t he  ground as a decaying po ten t i a l  difference. 

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

direction of the current  through t h e  system is reversed repeatedly 

before the  polar iza t ion  occurs, the  e f fec t ive  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 the  frequency of t he  switching is changed. 

This is a consequence of t h e  f ac t  tha t  the amount of current  flowing 

through each m e t a l l i c  in te r face  depends upon the  length of t i m e  t h a t  

current has been passing through it i n  one direct ion.  
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The values of t h e  per cent frequency ef fec t  or F.E. are 

a measurement of the  polar izat ion i n  the  rock mass. 

the  measurement of t he  degree of polarization is  related t o  t h e  apparent 

r e s i s t i v i ty  of the  rock m a s s  it is  found tha t  the  metal fac tor  values o r  

M.F. are  the most useful values i n  determining the amount of 

polarization present i n  t h e  rock m a s s .  

normalizing the  F.E. values for varying r e s i s t i v i t i e s .  

However, s ince  

The MF values are obtained by 

The induced polar izat ion measurement is perhaps t h e  most 

powerful geophysical method for t h e  d i r ec t  detection of metal l ic  

sulphide mineralization, even when t h i s  mineralization is of very 

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

necessary t o  produce a recognizable I P  anomaly w i l l  vary w i t h  t h e  

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

executing t h e  survey. However, sulphide mineralization of less than 

one per cent by volume has been detected by the  I P  method under 

proper geological conditions. 

The grea tes t  appl icat ion of t he  IP method has been i n  the 

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

However, it has a l so  been used successfully i n  the  search for massive 

sulphides i n  s i t ua t ions  where, due t o  source geometry, depth of source, 

or low r e s i s t i v i t y  of surface layer ,  t he  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  ionic  conductors, such as w a t e r  

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

I n  normal f i e l d  applications t h e  IP method does not 

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

such as chalcopyrite, chalcocite, molybdenite, galena, etc., and the  

other metal l ic  minerals such as pyrite.  

is due t o  the t o t a l  of a l l  electronic conducting minerals i n  t h e  rock WSS- 

The induced polar izat ion e f fec t  

Other e lectronic  conducting materials which can produce an IP 

are magnetite, pyrolusi te ,  graphite, and some forms of hematite. 

response 

. 

In  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 the  e f f ec t s  of lateral  changes i n  the  properties 

of t h e  ground t o  be separated from t h e  e f f e c t s  of vertical  changes i n  the  

properties. 

(X) apart .  The po ten t i a l s  are measured a t  twotpoints (X) f e e t  

apar t ,  i n  l ine  with t h e  current electrodes is an integer  number (n) t i m e s  

the  basic dis tance (X). 

Current is applied t o  the  ground at two points  i n  distance ‘cv 

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

a constant d i s tance  (nX) betwen t h e  nearest  current  and poten t ia l  

electrodes. In  most surveys, several  traverses are made with various 

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

(detailed or reconnaissance) decides the  number of values of (n) used. 

In  p l o t t i n g  the  resu l t s ,  the  values  of apparent r e s i s t i v i t y ,  

apparent per cent frequency ef fec t ,  and the  apparent m e t a l  f ac tor  
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measured f o r  each set of electrode posit ions a r e  plot ted a t  the 

intersection of gr id  l i nes ,  one from the  center point of t h e  current 

electrodes and t h e  other  from t h e  center point of t h e  poten t ia l  electrodes. 

(See Figure A.) The r e s i s t i v i t y  values a r e  plotted a t  the  top of t he  data 

profile,  above t h e  m e t a l  factor  values. On a th i rd  l i n e ,  below the  m e t a l  

factor values, are plot ted the values of the  percent frequency effect .  The 

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

* the survey l i n e  of the center point between the current and poten t ia l  

electrodes. 

distance (nX) between t h e  current and potent ia l  electrodes when t h e  

The d is tance  of t he  value from the  l i n e  is determined by t h e  

measurement w a s  made. 

The separat ion between sender and receiver electrodes is 
w 

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

sampled i n  any pa r t i cu la r  measurement. 

are not sec t ion  maps of t he  e l e c t r i c a l  properties of t he  ground under 

the survey line. 

The p lo t s  then, when contoured, 

The in te rpre ta t ion  of the  r e s u l t s  from any given survey 

must be ca r r i ed  out using the combined experience gained from f i e l d  

results,  model' study r e s u l t s  and the  theore t ica l  investigations. The 

position of the electrodes when anomalous values a r e  measured is 

important i n  t h e  interpretat ion.  

I n  t h e  f i e l d  procedure, the in te rva l  over which the  poten t ia l  

differences are measured i s  t h e  same as the  in te rva l  over which the 

electrodes are moved a f t e r  a series of potent ia l  readings has been made. 
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One of the  advantages of the induced polar izat ion method is t h a t  t he  

same equipment can be used f o r  both detai led and reconnaissance surveys 

merely by changing t h e  distance (X) over which the  electrodes are moved 

each time. I n  t h e  past ,  in te rva ls  have been used ranging from 25 feet 

t o  2000 f ee t  f o r  (X). I n  each case, the  decision as t o  t h e  dis tance (X) 

and the values of (n) t o  be used is la rge ly  determined by t h e  expected 

s i ze  of the  mineral deposit being sought, the  s i z e  of t he  expected anomaly 

and the speed w i t h  which it is desired t o  progress. 

The diagram i n  Figure A demonstrates t he  method used 

i n  plot t ing the  r e su l t s .  

m e t a l  factor ,  and apparent per cent frequency e f f ec t  is plot ted and 

ident i f ied by t h e  posi t ion of the  four electrodes when the  measurement 

Each value of t he  apparent r e s i s t i v i t y ,  apparent 

w a s  made. It can be seen tha t  the  values measured f o r  t he  l a rge r  values 

of (a) are p lo t ted  f a r the r  from t h e  l i n e  indicat ing that the thickness of 

the layer of t h e  ea r th  tha t  is being tes ted is grea te r  than f o r  the  smaller 

values of (n); i.e. the depth of the measurement is increased. 

The IP measurement i s  bas ica l ly  obtained by measuring the 
1 

difference i n  poten t ia l  o r  voltage (AV)obtained at two operating 

frequencies. The v o l t a g e ' i s  t he  product of t h e  current through the  ground 

and the apparent r e s i s t i v i t y  of t he  ground. 

where the current is very low due t o  poor electrode kontact, o r  the 

Therefore i n  f i e l d  s i t ua t ions  

apparent r e s i s t i v i t y  is very low, o r  a combination of the  two ef fec ts ;  the 

value of ( A V ) t h e  change i n  potent ia l  w i l l  be too small t o  be measurable. 
Y- 

The symbol "TL" on the  data  p lo t s  indicates  th i s  s i tuat ion.  
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1 In some s i tua t ions  spurious noise, e i the r  man made o r  natural ,  

w i l l  render it impossible t o  obtain a reading. 

data  p lo ts  indicates  a s t a t ion  a t  which it is  too noisy t o  .record a reading. 

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

as t o  its accuracy, the reading is  bracketed in t h e  data p lo t  ( ). 

The symbol "N" on the 

I n  ce r t a in  s i tua t ions  negative values of Apparent Frequency 

Effect a r e  recorded. 

spurious electrical effects .  The ac tua l  negative frequency ef fec t  value 

recorded is  indicated on t h e  data  p lo t ,  however, the  symbol "NEG" is 

indicated f o r  the  corresponding value of Apparent Metal Factor. 

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

I n  

contouring negative values t h e  contour l i n e s  are indicated t o  the  nearest  

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

The symbol "NR" ind ica tes  t ha t  f o r  some reason the  operator 

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

would suggest t h a t  one w a s  required. This may be due t o  inaccessible 

topography or other  s i m i l a r  reasons. 

discussed above is unique t o  a par t i cu la r  s i tua t ion  and is described w i t h i n  

Any symbol other than those 

the  body of the report. 

PHOENIX GEOPHYSICS LIMITED. 
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