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PHOENIX GEOPHYSICS LIMITED 

NOTES ON THE THEORY, METHOD OF F I E L D 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 geophysical measurement r e f e r s 

to the b l o c k i n g a c t i o n or p o l a r i z a t i o n of m e t a l l i c or 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 l e c t r o - c h e m i c a l phenomenon occurs wherever 

e l e c t r i c a l c u r r e n t i s passed through an area which c o n t a i n s m e t a l l i c 

minerals such as base metal s u l p h i d e s . Normally, when current i s 

passed through the ground, as i n r e s i s t i v i t y measurements, a l l of the 

conduction takes p l a c e through i o n s present i n the water content of the 

rock, or s o i l , i . e . by i o n i c conduction. This i s because almost a l l 

minerals 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 than ground water, 

The group of m i n e r a l s commonly d e s c r i b e d as " m e t a l l i c " , 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 takes p l a c e at those i n t e r f a c e s where the 

mode of conduction changes from i o n i c i n the s o l u t i o n s f i l l i n g the 

i n t e r s t i c e s of the rock to e l e c t r o n i c i n the m e t a l l i c m inerals present 
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i n the rock. 

The b l o c k i n g a c t i o n or induced p o l a r i z a t i o n mentioned 

above, which depends upon the chemical energies necessary to a l l o w 

the ions t o g i v e up or r e c e i v e e l e c t r o n s from the m e t a l l i c s u r f a c e , 

i n c r e a s e s w i t h the time t h a t a d.c. c u r r e n t i s allowed to f l o w through 

the rock; i . e . as i o n s p i l e up a g a i n s t the m e t a l l i c i n t e r f a c e the 

r e s i s t a n c e to c u r r e n t f l o w i n c r e a s e s . E v e n t u a l l y , t h e r e i s enough 

p o l a r i z a t i o n i n the form of excess i o n s at the i n t e r f a c e s , to a p p r e c i a b l y 

reduce the amount of c u r r e n t f l o w through the m e t a l l i c p a r t i c l e . This 

p o l a r i z a t i o n takes p l a c e at each of the i n f i n i t e number of s o l u t i o n - m e t a l 

i n t e r f a c e s i n a m i n e r a l i z e d rock. 

When the d.c. v o l t a g e used to c r e a t e t h i s d.c. current 

flow i s cut o f f , the Coulomb f o r c e s between the charged ions forming 

the p o l a r i z a t i o n cause them to r e t u r n to t h e i r normal p o s i t i o n . This 

movement of charge c r e a t e s a s m a l l c u r r e n t f l o w which can be 

measured on the s u r f a c e of the ground as a decaying p o t e n t i a l d i f f e r e n c e . 

From an a l t e r n a t e v i e w p o i n t i t can be seen that i f the 

d i r e c t i o n of the c u r r e n t through the system i s reversed r e p e a t e d l y 

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

as a whole w i l l change as the frequency of the s w i t c h i n g i s changed. 

This i s a consequence of the f a c t t h a t the amount of c u r r e n t f l o w i n g 

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

current has been p a s s i n g through i t i n one d i r e c t i o n . 
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The v a l u e s of the per cent frequency e f f e c t or F.E. are 

a measurement of the p o l a r i z a t i o n i n the rock mass. However, s i n c e 

the measurement of the degree of p o l a r i z a t i o n i s r e l a t e d to the apparent 

r e s i s t i v i t y of the r o c k mass i t I s found t h a t the metal f a c t o r values or 

M.F. are the most u s e f u l v a l u e s i n determining the amount of 

p o l a r i z a t i o n p r e s ent i n the rock mass. The MF v a l u e s are obtained by 

n o r m a l i z i n g the F.E. v a l u e s f o r v a r y i n g r e s i s t i v i t i e s . 

The induced p o l a r i z a t i o n measurement i s perhaps the most 

powerful g e o p h y s i c a l method f o r the d i r e c t d e t e c t i o n of m e t a l l i c 

s u l p h i d e m i n e r a l i z a t i o n , even when t h i s m i n e r a l i z a t i o n i s of very 

low c o n c e n t r a t i o n . The lower l i m i t of volume per cent s u l p h i d e 

necessary t o produce a r e c o g n i z a b l e IP anomaly w i l l vary w i t h the 

geometry and g e o l o g i c environment of the source, and the method of 

executing the survey. However, s u l p h i d e m i n e r a l i z a t i o n of l e s s than 

one per cent by volume has been detected by the IP method under 

proper g e o l o g i c a l c o n d i t i o n s . 

The g r e a t e s t a p p l i c a t i o n of the IP method has been i n the 

search f o r d i s s e m i n a t e d m e t a l l i c s u l p h i d e s of l e s s than 20% by volume. 

However, i t has a l s o been used s u c c e s s f u l l y i n the search f o r massive 

sulph i d e s i n s i t u a t i o n s where, due to source geometry, depth of source, 

or low r e s i s t i v i t y of s u r f a c e l a y e r , the EM method cannot be s u c c e s s f u l l y 

a p p l i e d . The a b i l i t y to d i f f e r e n t i a t e i o n i c conductors, such as water 

f i l l e d shear zones, makes the IP method a u s e f u l t o o l i n checking EM 
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anomalies which are suspected of b e i n g due to these causes. 

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

d i f f e r e n t i a t e between the ec o n o m i c a l l y important m e t a l l i c m i n e r a l s 

such as c h a l c o p y r i t e , c h a l c o c i t e , molybdenite, galena, e t c . , and the 

other m e t a l l i c m i n e r a l s such as p y r i t e . The induced p o l a r i z a t i o n e f f e c t 

i s due to the t o t a l of a l l e l e c t r o n i c c o nducting m i n e r a l s i n the rock mass. 

Other e l e c t r o n i c conducting m a t e r i a l s which can produce an IP response 

are magnetite, p y r o l u s i t e , g r a p h i t e , and some forms of hematite. 

In the f i e l d procedure, measurements on the su r f a c e are 

made i n a way t h a t a l l o w s the e f f e c t s of l a t e r a l changes i n the p r o p e r t i e s 

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

p r o p e r t i e s . Current i s a p p l i e d t o the ground at two p o i n t s i n d i s t a n c e 

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

apart, i n l i n e w i t h the c u r r e n t e l e c t r o d e s i s an i n t e g e r number (n) times 

the b a s i c d i s t a n c e (X). 

The measurements are made along a surveyed l i n e , w i t h 

a constant d i s t a n c e (nX) betwen the nearest 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 . In most surveys, s e v e r a l t r a v e r s e s are made w i t h v a r i o u s 

values of (n); i . e . (n) = 1,2,3,4, e t c . The k i n d of survey r e q u i r e d 

( d e t a i l e d or reconnaissance) decides the number of values of (n) used. 

In p l o t t i n g the r e s u l t s , the v a l u e s 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 
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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 are p l o t t e d at the 

i n t e r s e c t i o n of g r i d l i n e s , one from the c e n t e r p o i n t of the current 

e l e c t r o d e s and the other from the c e n t e r p o i n t of the 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 are p l o t t e d at the top of the data 

p r o f i l e , above the metal f a c t o r v a l u e s . On a t h i r d l i n e , below the metal 

f a c t o r v a l u e s , are p l o t t e d the v a l u e s of the percent frequency e f f e c t . The 

l a t e r a l displacement of a given v a l u e i s determined by the l o c a t i o n along 

the survey l i n e of the center p o i n t between the cu 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 . The d i s t a n c e of the v a l u e from the l i n e i s determined by the 

d i s t a n c e (nX) between the 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 the 

measurement was made. 

The s e p a r a t i o n between sender and r e c e i v e r e l e c t r o d e s i s 

onl y one f a c t o r which determines the depth to which the 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, 

are not s e c t i o n maps of the e l e c t r i c a l p r o p e r t i e s of the ground under 

the survey l i n e . The i n t e r p r e t a t i o n of the r e s u l t s from any given survey 

must be c a r r i e d out u s i n g the combined experience gained from f i e l d 

r e s u l t s , model study r e s u l t s and the 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 the e l e c t r o d e s when anomalous v a l u e s are measured i s 

important i n the i n t e r p r e t a t i o n . 

I n the f i e l d procedure, the i n t e r v a l over which the p o t e n t i a l 

d i f f e r e n c e s are measured i s the same as the i n t e r v a l over which the 

e l e c t r o d e s a re moved a f t e r a s e r i e s of p o t e n t i a l readings has been made. 
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One of the advantages of the induced p o l a r i z a t i o n method i s t h a t the 

same equipment can be used f o r both d e t a i l e d and reconnaissance surveys 

merely by changing the d i s t a n c e (X) over which the e l e c t r o d e s are moved 

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

to 2000 f e e t f o r (X). I n each case, the d e c i s i o n as to the d i s t a n c e (X) 

and the v a l u e s of (n) to be used i s l a r g e l y determined by the expected 

s i z e of the m i n e r a l d e p o s i t b e i n g sought, the s i z e of the expected anomaly 

and the speed w i t h which i t i s d e s i r e d to progress. 

The diagram i n F i g u r e A demonstrates the method used 

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

metal f a c t o r , and apparent per cent frequency 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 the p o s i t i o n of the f o u r e l e c t r o d e s when the measurement 

was made. I t can be seen t h a t the val u e s measured f o r the l a r g e r v a l u e s 

of (n) are p l o t t e d f a r t h e r from the l i n e i n d i c a t i n g t h a t the t h i c k n e s s of 

the l a y e r of the e a r t h t h a t i s being t e s t e d i s gr e a t e r than f o r the s m a l l e r 

values of (n); i . e . the depth of the measurement i s i n c r e a s e d . 

The IP measurement i s b a s i c a l l y obtained by measuring the 

d i f f e r e n c e i n p o t e n t i a l or v o l t a g e (A V )obtained at two o p e r a t i n g 

f r e q u e n c i e s . The v o l t a g e i s the product of the current through the ground 

and the apparent r e s i s t i v i t y of the ground. Therefore i n f i e l d s i t u a t i o n s 

where the c u r r e n t i s ve r y low due to poor e l e c t r o d e c o n t a c t , or the 

apparent r e s i s t i v i t y i s v e r y low, or a combination of the two e f f e c t s ; the 

value of ( AV ) the change i n p o t e n t i a l w i l l be too sm a l l to be measurable. 

The symbol n T L " on the data 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 . 
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In some s i t u a t i o n s s p u r i o u s n o i s e , e i t h e r man made or n a t u r a l , 

w i l l render i t i m p o s s i b l e t o o b t a i n a r e a d i n g . The symbol n N n on the 

data p l o t s i n d i c a t e s a s t a t i o n at which i t i s too n o i s y to record a r e a d i n g . 

I f a reading can be o b t a i n e d , but f o r reasons of n o i s e there i s some doubt 

as to i t s accuracy, the r e a d i n g i s br a c k e t e d i n the data p l o t ( ). 

In c e r t a i n s i t u a t i o n s n e g a t i v e v a l u e s of Apparent Frequency 

E f f e c t are recorded. T h i s may be due to the g e o l o g i c environment or 

spurious e l e c t r i c a l e f f e c t s . The a c t u a l n e g a t i v e frequency e f f e c t v a l u e 

recorded i s i n d i c a t e d on the data p l o t , however, the symbol nNEG , ! i s 

i n d i c a t e d f o r the corresponding v a l u e of Apparent Metal F a c t o r . In 

contouring n e g a t i v e v a l u e s the contour l i n e s are I n d i c a t e d to the nearest 

p o s i t i v e v a l u e i n the immediate v i c i n i t y of the negative v a l u e . 

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

d i d not attempt to re c o r d a r e a d i n g although normal survey procedures 

would suggest t h a t one was r e q u i r e d . T h i s may be due to i n a c c e s s i b l e 

topography or other s i m i l a r reasons. Any symbol other than those 

discussed above i s unique to a p a r t i c u l a r s i t u a t i o n and i s describ e d w i t h i n 

the body of the r e p o r t . 

PHOENIX GEOPHYSICS LIMITED. 
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I N D U C E D P O L A R I Z A T I O N A N D R E S I S T I V I T Y R E S U L T S 

x — n x 

S t a t i o n s o n l i ne X = E l e c t r o d e spreod leng th 
n = E l e c t r o d e s e p a r a t i o n 

, " P P P P P P 
n 1 1 ,2 -3 ,4 2 ,3-4 ,5 3,-5-5,6 4,5-6,7 5,6-7,8 6 , 7 - 8 , 9 

n _ 0 P P P P P 
n * 1,2-4,5 2 , 3 - 5 , 6 3 , 4 - 6 , 7 4,5-~7,8 5 , 6 - 8 , 9 Apparent Resist iv i ty 
n - 3 
n - 4 

P P P P 
1,2-5,6 2,3-6,7 3 ,4 -7 ,8 4 ,5 -8 ,9 

. P P P 
1,2-6,7 2 , 3 - 7 , 8 3 , 4 - 8 , 9 

9 

M.F. M.F. .M.F. M.F M.F. M.F 
1,2-3,4 2,3-4,5 3,4-5,6 4,5-6,7 5,6-7,8 ' 6,7-8,9 

M.F." M.F. M.F. M.F: M.F 
1 ,2-4 ,5 2 ,3 -5 ,6 3 ,4-6 ,7 4,5-7,8 5 , 6 - 8 , 9 

M.F. M.F M.F. M.F 

1,2-5,6 2 ,3 -6 .7 3,4-7,8 4 , 5 -8 ,9 Apparent Meta l Factor 
M.F. M.F. M.F. 

1,2-6,7 2 , 3 - 7 , 8 3 , 4 - 6 , 9 

n - I 
n - 2 
n - 3 
n - 4 

F. E_ F.E. F.E. F.E. F.E. F.E. 
1,2- 3 ,4 2,3-4,5 3,4-5,6 4,5-6,7 5,6-7,8 6.7- 8 ,9 

F. E. F, E. F. E_ F.E. F. E. 
1,2-4,5 2 , 3 - 5 . 6 3 ,4 -6 ,7 4,5-~7,8 5 , 6 - 8 , 9 

F. E. F. E. F. E. F. E. 

1,2-5,6 2,3-6,7 3 ,4-7 ,8 4 ,5 -8 .9 Apparent Percent 
F.E. F.E. F.E. Frequency Ef fec t 

1,2-6,7 2 ,3 -7 ,8 3 , 4 - 8 , 9 

F i g . A 



PHOENIX GEOPHYSICS LIMITED 

REPORT ON THE 

INDUCED POLARIZATION 

AND R E S I S T I V I T Y SURVEY 

ON THE 

MT. SICKER PROPERTY 

VICTORIA MINING D I V I S I O N , B.C. 

FOR 

SEREM LIMITED 

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 has been c a r r i e d out 

over part of the Mt. S i c k e r Property f o r SEREM L i m i t e d . The property i s 

loc a t e d w i t h i n the V i c t o r i a Mining D i v s i o n , about 10 k i l o m e t e r s northwest 

of Duncan on Vancouver I s l a n d , B.C. The approximate centre of the property 

i s s i t u a t e d at 48°52 t n o r t h l a t i t u d e and 123°46T west l o n g i t u d e . 

Access to the property i s north on the Somenos Road from Highway #18, 

then northwest on to the Mt. Prevost Road. A network of o l d mining and 

logging roads leads to v a r i o u s p a r t s of the c l a i m group. 

The purpose of the IP survey was to explore f o r i n d i c a t i o n s of ore 

extensions around the o l d mine workings and to i n v e s t i g a t e areas of s i m i l a r 

g e o l o g i c a l c o n d i t i o n s f o r new m i n e r a l occurrences. 
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F i e l d work was c a r r i e d out by Mr. A l e x B. Walcer, Senior F i e l d 

Supervisor f o r Phoenix Geophysics L i m i t e d . The survey was c a r r i e d out 

i n A p r i l , 1979. A Phoenix IPT-1, IPV-1 frequency domain IP system was 

used f o r the survey. Operating f r e q u e n c i e s were 0.3 and 5.0 Hz. 

2. DESCRIPTION OF CLAIMS 

SEREM L i m i t e d i s the recorded owner of the f o l l o w i n g l i s t e d c laims 

under the terms of an o p t i o n agreement w i t h Mount S i c k e r Mines L t d . 

LIST OF CLAIMS 

Crown Granted M i n e r a l Claims 

Name Lot No. 

E s t e l l e 53-G 
Westholme 54-G 
Blue B e l l 51-G 
Moline F r a c t i o n 50-G 
Acme 4-G 
Tony 18-G 
Hellena 47-G 
Westholme F r a c t i o n 59-G 
D i x i e F r a c t i o n 21-G 
Golden Rod 44-G 
Donagan 18-G 
XL 19-G 
Donald 63-G 
M u r i e l F r a c t i o n 108-G 
Doubtful F r a c t i o n 87-G 
Thelma F r a c t i o n 85-G 
Impe r i a l F r a c t i o n 86-G 
Herbert F r a c t i o n 20-G 
P h i l F r a c t i o n 110-G 
NT F r a c t i o n 43-G 

Owner 

SEREM LTD, 
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Name Lot No. Owner 

Magic F r a c t i o n 41-G SEREM LTD. 
Richard I I I 
Key C i t y 
Lenora 
Tyee 
I n t e r n a t i o n a l F r a c t i o n 

Recorded M i n e r a l Claims 

C.F. Group #1-8 i n c l u s i v e 
C F . Group #13-18 i n c l u s i v e 

3. PRESENTATION OF RESULTS 

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 the 

f o l l o w i n g enclosed data p l o t s . The r e s u l t s are p l o t t e d i n the manner 

described i n the notes preceding t h i s r e p o r t . 

41-G 
39-G 
37-G 
35- G 
36- G 
60-G 

Record No. 

N14150-N14157 
N14162-N14167 

Li n e 

12W 

0+00 

0+00 

0+00 

4E 

8E 

8E 

8E 

16E 

20E 

28E 

32E 

32E 

E l e c t r o d e I n t e r v a l 

30 M 

60 M 

30 M 

30 M 

30 M 

60 M 

60 M 

30 M 

30 M 

60 M 

60 M 

60 M 

30 M 

Dwg. No. 

IP 5153-1 

IP 5153-2 

IP 5153-3 

IP 5153-4 

IP 5153-5 

IP 5153-6 

IP 5153-7 

IP 5153-8 

IP 5153-9 

IP 5153-10 

IP 5153-11 

IP 5153-12 

IP 5153-13 
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Line E l e c t r o d e I n t e r v a l Pwg. No. 

32(a)E 60 M IP 5153- -14 

36E 60 M IP 5153- -15 

40E 60 M IP 5153- -16 

44E 60 M IP 5153- -17 

48E 60 M IP 5153- -18 

52E 60 M IP 5153- -19 

56E 60 M IP 5153- -20 

60E 60 M IP 5153- -21 

64E 60 M IP 5153- -22 

68E 60 M IP 5153- -23 

A l s o enclosed w i t h t h i s r e p ort i s Dwg. I.P.P. 4051, a p l a n map of 

the Mt. S i c k e r G r i d a t a s c a l e of 1:2500 m e t r i c . The d e f i n i t e , probable 

and p o s s i b l e Induced P o l a r i z a t i o n anomalies are i n d i c a t e d by b a r s , i n the 

manner shown on the legend, on t h i s p l a n map as w e l l as on the data p l o t s . 

These bars represent the s u r f a c e p r o j e c t i o n of the anomalous zones as 

i n t e r p r e t e d from the l o c a t i o n of the 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 the anomalous v a l u e s were measured. 

Since the Induced P o l a r i z a t i o n measurement i s e s s e n t i a l l y an 

averaging process, as are a l l p o t e n t i a l methods, i t i s f r e q u e n t l y d i f f i c u l t 

to e x a c t l y p i n p o i n t the source of an anomaly. C e r t a i n l y , no anomaly can 

be l o c a t e d w i t h more accuracy than the 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 

using 60 M e l e c t r o d e i n t e r v a l s the p o s i t i o n of a narrow s u l p h i d e body can 

only be determined to l i e between two s t a t i o n s 60 M apart. In order to 

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 luate, a narrow, shallow source i t i s 
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necessary to use 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 . In order to l o c a t e sources 

at some depth, 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 used, w i t h a corresponding 

increase i n the u n c e r t a i n t i e s of l o c a t i o n . Therefore, w h i l e the c e n t r e of 

the i n d i c a t e d anomaly probably corresponds f a i r l y w e l l w i t h source, the 

l e n g t h of the i n d i c a t e d anomaly along the l i n e should not be taken to 

represent the exact edges of the anomalous m a t e r i a l . 

The g r i d and c l a i m i n f o r m a t i o n shown on Dwg. I.P.P. 4051 has been 

taken from maps made a v a i l a b l e by the s t a f f of SEREM LTD. 

4. DESCRIPTION OF GEOLOGY 

The Mt. S i c k e r p r o p e r t y s t r a d d l e s B i g S i c k e r Mountain and p a r t of 

L i t t l e S i cker Mountain, V i c t o r i a M i n i n g D i v i s i o n , Vancouver I s l a n d , B.C. 

Big S i c k e r Mountain i s a l i t t l e over 700 M h i g h . The f l a n k s slope 
o o 

between 10 and 30 and are h e a v i l y t r e e d . 

The property c e n t e r s on an o l d underground mine which has been 

worked s p o r a d i c a l l y by v a r i o u s companies s i n c e the t u r n of the century. 

The i n i t i a l d i s c o v e r y was made i n 1897, w i t h development and mining beginning 

on the Tyee Claim i n t h a t year. Work on the Lenora c l a i m began i n 1898, and 

the two claims were amalgamated by the Lenora Mount S i c k e r Mining Company 

i n 1900. Mining continued u n t i l 1907. Another company shipped a few tons 

from the Richard I I I c l a i m i n the same p e r i o d . 

Development and e x p l o r a t i o n work were done by Ladysmith-Tidewater 

Smelters L t d . , i n 1926-29 and by Sheep Creek Mines L t d . , i n 1939-40. 

From 1943-47 Twin J Mines produced copper and z i n c concentrates from 

the c o n s o l i d a t e d group. In 1949-52 Vancouver I s l a n d Base Metals r e h a b i l i t a t e d 

the mine, w i t h some p r o d u c t i o n . 
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Some s u r f a c e mining was done by the o r i g i n a l p r i n c i p a l s of Mt. S i c k e r 

Mines L t d . i n 1964, and the company was formed s h o r t l y t h e r e a f t e r . From 

tha t time u n t i l 1974 v a r i o u s operators explored the property, doing surface 

mapping and diamond d r i l l i n g . In 1967 an attempt was made to e x t r a c t 

copper from dump m a t e r i a l by heap l e a c h i n g , but i t d i d not prove f e a s i b l e . 

Ore i n the o l d mine occurred as two orebodies, more or l e s s p a r a l l e l 

and t r e n d i n g east-west. I t was of massive s u l p h i d e type, c o n t a i n i n g 

p r i n c i p a l l y copper and z i n c , w i t h minor l e a d and s i g n i f i c a n t gold and s i l v e r . 

B a r i t e i s a major c o n s t i t u e n t of some ore and may be of economic i n t e r e s t . 

To data, p r o d u c t i o n has been 305,787 tons of ore running about 3.3% Cu. 

7.5% Zn, 0.13 ou. Au and 2.75 ou. Ag. 

Orebodies occur w i t h i n the mid to upper p a l e o z o i c S i c k e r Group, 

a s s o c i a t e d w i t h s c h i s t s b e l i e v e d to be d e r i v e d from a c i d v o l c a n i c s . They 

were s i m i l a r to those now being mined by Western Mines at B u t t l e Lake, and 

are hypothesized to be of Kuroko type. 

Hopes of f i n d i n g more ore on Mount S i c k e r are based on two p o s s i b i l i ­

t i e s . One i s that there may be ore remaining i n or near the o l d mine. Old 

mine plans and r e p o r t s show a few occurrences of massive sulphides which 

were not e x p l o i t e d or f o l l o w e d up, and s e v e r a l references are made to "low 

grade" disseminated type m i n e r a l i z a t i o n that was not of much i n t e r e s t i n 

the e a r l y days. However, no s p e c i f i c i n f o r m a t i o n i s a v a i l a b l e about what 

remains i n the o l d mine area. 

The other p o s s i b i l i t y i s that there may be s i m i l a r deposits elsewhere 

on the p r o p e r t y . Many m i n e r a l occurrences have been found, and rocks 

s i m i l a r to the host rocks i n the mine are widespread on the f l a n k s of Big 

S i c k e r Mountain. 
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5. DISCUSSION OF RESULTS 

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 c o n s i s t e d of a 

l i m i t e d amount of o r i e n t a t i o n surveying i n the v i c i n i t y of the o l d 

workings f o l l o w e d by a number of reconnaissance l i n e s to the east. 

The o r i e n t a t i o n work was c a r r i e d out i n the v i c i n i t y of the Lenora 

openings and the Tyee s h a f t , where c o n s i d e r a b l e massive s u l f i d e ore has 

been p r e v i o u s l y mined. G r a p h i t i c s c h i s t has been mapped i n both these 

l o c a t i o n s i n c l o s e p r o x i m i t y to the known s u l f i d e s . M etal pipes and t r a c k s 

probably e x i s t i n some of the o l d workings. Both the pipes and g r a p h i t e 

would be expected to c o n t r i b u t e to the recorded IP e f f e c t . 

A specimen of the g r a p h i t i c s c h i s t t e s t e d i n the Phoenix l a b o r a t o r y , 

had a Frequency e f f e c t of 9.5% and a r e s i s t i v i t y of 51. , While these 

r e s u l t s are anomalous, the FE i s s i g n i f i c a n t l y lower and the r e s i s t i v i t y 

higher than normally obtained from g r a p h i t i c s c h i s t . P o s s i b l y some of the 

carbonaceous m a t e r i a l i s not g r a p h i t e . 

The r e s i s t i v i t i e s a s s o c i a t e d w i t h the IP anomalies are moderate to 

moderately h i g h i n magnitude. The frequency e f f e c t s are of low to moderate 

magnitude. The anomalies are not t y p i c a l of the response that would be 

expected from l a r g e conductive massive s u l f i d e bodies. However, s m a l l e r 

bodies w i t h t h e i r response averaged i n w i t h the country rock, could r e s u l t 

i n anomalous c o n d i t i o n s s i m i l a r to those recorded. D e t a i l surveying ;with 

shorter d i p o l e s would b e t t e r d e f i n e the shallow source anomalies. 

A l i n e by l i n e d i s c u s s i o n of the survey r e s u l t s f o l l o w s : 

Line 12W, Dwg. IP 5153-1 

A moderate magnitude IP anomaly centred at 0+00 has an estimated depth 

to the source of 15 M. The Lenora No.l and No.2 A d i t s are l o c a t e d 50-60 M 
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east of the g r i d l i n e . 

L i n e 0+00, Dwgs. IP 5153-2,-3,-4 

The 60 M d i p o l e survey o u t l i n e s a g e n e r a l l y shallow IP anomaly 

between 60S and 120N. The anomalous p a t t e r n could r e f l e c t a s i n g l e source 

or two separate IP sources. There i s a suggestion of a stronger source at 

depth beneath 90N. 

In order to f u r t h e r i n v e s t i g a t e the nature of the source, the l i n e 

was resurveyed w i t h s h o r t e r 30 M d i p o l e s (see Appendix). This d e t a i l 

suggests two separate anomalies, both w i t h some i n d i c a t e d depth to the top 

of the source. The n o r t h e r l y anomalous zone occurs between 30N and 90N. 

The depth to the source i s estimated to be 30-45 M. The second anomaly i s 

l o c a t e d between 0+00 and 30S. I t has an i n d i c a t e d depth of about 15 M. 

A northern p o r t i o n of L i n e 0+00 was a l s o surveyed w i t h 30 M d i p o l e s . 

A wide zone of weak IP e f f e c t s was l o c a t e d , extending south from 570N, 

and extending beyond the IP coverage at 450N. The strongest IP e f f e c t s 

occur between 510N and 540N. The source i s shallow and the r e s u l t s aire s i m i l a r 

to those u s u a l l y recorded from s p a r s e l y disseminated m e t a l l i c m a t e r i a l . 

L i n e 4E, Dwg. IP 5153-5 

Li n e 4E was surveyed from 420N to 690N w i t h 30 M d i p o l e s . A very weak 

shallow anomaly extends south from 540N to 450N. Somewhat stronger IP 

e f f e c t s , a s s o c i a t e d w i t h much lower r e s i s t i v i t i e s , . o c c u r from 450N south 

to the end of the survey coverage at 420N. 

Li n e 8E, Dwg. IP 5153-6,-7,-8 

The 60 M d i p o l e survey o u t l i n e d a w e l l defined shallow anomaly w i t h 

moderate magnitude frequency e f f e c t s between 0+00 and 120N. Subsequent 
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d e t a i l i n g w i t h 30 M d i p o l e s b e t t e r d e f i n e d the anomaly w i t h the source now 

locate d between 30N and 90N. Outcroppings of b l a c k g r a p h i t i c s c h i s t have 

been mapped i n the v i c i n i t y of t h i s anomaly. 

Further to the n o r t h , a very weak IP anomaly was o u t l i n e d between 

360N and 480N. The a s s o c i a t e d r e s i s t i v i t i e s are r e l a t i v e l y high suggesting 

s p a r s e l y disseminated m e t a l l i c s . 

L i n e 16E, Dwg. IP 5153-9 

A weak IP anomaly w i t h an estimated depth of 30-60 M occurs between 

45S and 15N. Very weak e f f e c t s extend south to 90S. R e s i s t i v i t y lows on 

e i t h e r s i d e of the anomaly do not c o r r e l a t e w i t h the stronger frequency 

e f f e c t s and may r e f l e c t shear zones. 

Line 20E, Dwg, IP 5153-10 

A weak shal l o w IP anomaly centred at 30S c o r r e l a t e s w i t h a moderate 

magnitude r e s i s t i v i t y low. Surrounding r e s i s t i v i t i e s are high and probably 

r e f l e c t the gabbro rocks mapped i n t h i s v i c i n i t y . 

Very weak IP e f f e c t s occur at the no r t h end of the IP g r i d . The 

anomaly i s incomplete. 

Line 28E, Dwg. IP 5153-11 

A weak but w e l l defined IP anomaly occurs between 0 and 60S. Depth 

to the source i s estimated to be about 30 M. 

Very weak IP e f f e c t s occur n o r t h of 180N. The anomaly i s incomplete 

to the no r t h . 

Line 32E, Dwgs. IP 5153-12 & -13 

Two IP anomalies were l o c a t e d on Li n e 32E. 
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The s o u t h e r l y anomaly i s l o c a t e d between 0+00 and 60N. I t may 

extend south at depth to 60S. The p a t t e r n i s complex and may c o n s i s t of 

two sources; one s h a l l o w , centred at 30N and a deeper source to the south. 

This anomaly was d e t a i l e d w i t h 30 M d i p o l e s . The shallow p o r t i o n was b e t t e r 

defined w i t h the c e n t r e at about 45N. The p o s s i b l e deeper source would be 

beneath the d e t e c t i o n l i m i t of the 30 M d i p o l e s . 

The second anomaly i s l o c a t e d between 180N and 300N. Frequency 

e f f e c t s are of moderate magnitude and a r e s i s t i v i t y low centred at 210N 

c o r r e l a t e s w i t h the southern p a r t of the higher frequency e f f e c t s . There i s 

a p o s s i b i l i t y of a l i m i t e d s i z e source of higher metal content l o c a t e d at 

a depth of about 30 M. 

Line 32(a)E, Dwg. IP 5153-14 

A low magnitude IP anomaly a s s o c i a t e d w i t h moderately high r e s i s t i v i ­

t i e s was l o c a t e d between 0+00 and 120N. I t may extend f u r t h e r n o r t h to 

180N; however, the m e t a l l i c m i n e r a l content would be lower. The anomaly 

i s shallow r e l a t i v e to the d i p o l e i n t e r v a l and may have l i m i t e d depth extent. 

Line 36E, Dwg. IP 5153-15 

A shallow,low magnitude anomaly s i m i l a r to the anomaly on L i n e 32(a)E 

was l o c a t e d between 60S and 60N on L i n e 36E. There i s a suggestion, 

p r i m a r i l y from the r e s i s t i v i t y data^ that a deeper anomaly could e x i s t 

beneath 0+00. The i n d i c a t e d depth would be about 120 M. The source could 

be b e t t e r l o c a t e d and evaluated using 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 (see Appendix). 

Line 40E, Dwg. IP 5153-16 

A weak IP anomaly w i t h a shallow source occurs between 0+00 and 120S. 

Associated r e s i s t i v i t i e s are r e l a t i v e l y high. Again, the source could be 
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b e t t e r l o c a t e d and evaluated u s i n g 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 . 

Very weak IP e f f e c t s were recorded n o r t h of 120N and extend 

beyond the survey g r i d . R e s i s t i v i t i e s are high. 

L i n e 44£, Dwg. IP 5153-17 

The IP coverage from L i n e 44E to L i n e 69E s h i f t s to the n o r t h and 

does not extend south to the base l i n e . 

A very weak IP anomaly centred at 120N has an estimated depth to the 

source of 30 M. R e s i s t i v i t y l e v e l s are moderately high. 

A complex IP anomaly, which may have more than one source, extends 

no r t h from 300N to beyond the survey g r i d at 540N. Associated r e s i s t i v i t i e s 

are v a r i a b l e ^ s u g g e s t i n g e i t h e r v a r i a t i o n s i n m e t a l l i c s u l f i d e content w i t h i n 

the anomaly or more than one source. 

L i n e 48E, Dwg. IP 5153-18 

A very weak deep anomaly occurs at the south end of Line 48E and i s 

incomplete. The l o c a t i o n of the anomaly as p r e s e n t l y d e f i n e d , i s centred 

at 90N at an estimated depth of 100 M. 

A second anomaly extends n o r t h from 420N to beyond the survey g r i d 

at 540N. The p a t t e r n i s complex and d i f f i c u l t to i n t e r p r e t because the data 

i s incomplete. I t could c o n s i s t of more than one source. The anomaly 

could be b e t t e r evaluated i f measurements w i t h shorter e l e c t r o d e i n t e r v a l s 

were made. 

Line 52E, Dwg. IP 5153-19 

A w e l l d e f i n e d weak anomaly w i t h a shallow source occurs between 

300N and 420N. An i n c r e a s e of r e s i s t i v i t i e s w i t h depth suggests a l i m i t e d 

depth extent f o r the anomaly. Weakly anomalous IP e f f e c t s extend n o rth 
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from 420N to beyond the g r i d coverage. 

Line 56E, Dwg. IP 5153-20 

Very weak IP e f f e c t s were recorded from 300N to the end of the IP 

coverage. The frequency e f f e c t data suggests a depth to the source of about 

30 M. 

Line 60E, Dwg. IP 5153-21 

A w e l l d e f i n e d , complex IP anomaly was l o c a t e d between 300N and 420N. 

I t e i t h e r d i p s to the south or c o n s i s t s of a second deeper source to the 

south. 

L i n e 64E, Dwg. IP 5153-22 

A very weak shallow anomaly w i t h l i m i t e d depth extent occurs between 

300N and 420N. An i n c r e a s e of frequency e f f e c t w i t h depth i s b e l i e v e d to 

be p r i m a r i l y a f u n c t i o n of increased r e s i s t i v i t y . 

L i ne 68E, Dwg# IP 5153-23 

A very weak complex anomaly a s s o c i a t e d w i t h moderate r e s i s t i v i t i e s 

occurs between 240N and 420N. There i s a suggestion of a second deeper 

source centred at about 210N. 

6. SUMMARY AND CONCLUSIONS 

Over 300,000 tons of massive s u l f i d e ore have been mined from the 

Mt. S i c k e r p roperty s i n c e the t u r n of the century. The orebodies are centred 

on the Tyee s h a f t and extend westwards toward the Lenora workings and 

eastwards towards the Richard I I I sh a f t area. Two complex p a r a l l e l ore-

bodies s t r i k e east-west i n the S i c k e r Group s c h i s t s , which are b e l i e v e d to be 

d e r i v e d f r o n r a c i d v o l c a n i c s . 
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Pipe and t r a c k probably e x i s t i n some of the o l d workings. A weakly 

anomalous g r a p h i t i c s c h i s t occurs c l o s e to the s u l f i d e s . Both these f a c t o r s 

would c o n t r i b u t e to the recorded IP e f f e c t . The g r a p h i t i c s c h i s t , i f 

s u f f i c i e n t l y continuous, could a ct as a u s e f u l h o r i z o n marker. 

Very weak-to-moderate magnitude IP anomalies, a s s o c i a t e d w i t h moderate 

to moderately h i g h r e s i s t i v i t i e s ^ o c c u r on a l l IP g r i d l i n e s . None of the 

anomalies d i s p l a y the t y p i c a l response expected from l a r g e , shallow, very 

massive s u l f i d e d e p o s i t s . However, w i t h i n the anomalous zones, there 

could e x i s t s m a l l massive s u l f i d e d e p o sits or l a r g e r deep d e p o s i t s . 

Confirmatory d e t a i l IP surveying could help determine the nature of the IP 

source (see Appendix). 

M u l t i p l e source IP anomalies are not always obvious because of the 

averaging i n h e r e n t i n the IP method. Some of the anomalous p a t t e r n s are 

complex and c o u l d have more than one source. 

The anomalies l i s t e d below are considered primary t a r g e t s , however, 

any of the anomalies could be important i f they c o r r e l a t e w i t h other 

favourable c o n d i t i o n s i . e . anomalous to other geophysical methods, geology, 

anomalous geochemical v a l u e s , e t c . 

8E, 6ON - Good d e f i n i t i o n - moderate magnitude - apparently shallow 
source - nearby g r a p h i t i c s c h i s t . 

28E, 30S - Good d e f i n i t i o n - weak magnitude - about 30 M depth to the 
source. 

32E, 45N & 210N - Northern anomaly at 210N may have more concentrated 
source a t depth. Southern anomaly at 45N complex 
and may c o n s i s t of more than one source. 

36E, 0+00 - P o s s i b l e deep source beneath shallow anomaly. 
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44E, North End of L i n e - Complex anomaly - probably m u l t i p l e source -
about 30 M depth at 390N, apparently shallow 
at 510N. 

48E, North End of L i n e 

60E, 360N 

Complex p o s s i b l e m u l t i p l e source anomaly. 

W e l l defined complex p a t t e r n - moderate magnitude - probable 
m u l t i p l e source. 

68E, 240N-420N - Complex anomaly w i t h p o s s i b l e shallow and deep source. 
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5. I have no d i r e c t or i n d i r e c t i n t e r e s t , nor do I expect to r e c e i v e 

any i n t e r e s t d i r e c t l y or i n d i r e c t l y , i n the p r o p e r t y or s e c u r i t i e s of 

Serem L i m i t e d or any a f f i l i a t e . 

6. The statements made i n t h i s r e p o r t a re based on a study of 

pu b l i s h e d g e o l o g i c a l l i t e r a t u r e and unpublished p r i v a t e r e p o r t s . 

7. P e r m i s s i o n i s granted to use i n whole or i n par t f o r assessment 

and q u a l i f i c a t i o n requirements but not f o r a d v e r t i s i n g purposes. 

Dated at Toronto 

This 21st day of June, 1979 

Expiry Date: February 25, 1980 




















































