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McPHAR GEOPHYSICS 

NOTES ON THE THEORY, METHOD OF FIELD OPERATION, 

AND PRESENTATION OF DATA 

FOR THE INDUCED POLARIZATION METHOD 

Induced Polar izat ion as a geophysical measurement re fe r s 

to the blocking action or polar izat ion of-metallic or electronic 

conductors in a medium of ionic solution conduction. 

This e lec t ro -chemica l phenomenon occurs wherever 

e lec t r ica l cu r ren t is passed through an a r ea which contains metall ic 

mine ra l s such as base meta l sulphides. Normally, when cu r ren t is 

passed through the ground, as in res is t iv i ty me a s u re me n t s , all of the 

conduction takes place through ions p resen t in the water content of the 

rock, or soil, i . e. by ionic conduction. This is because almost all 

mine ra l s have a much higher specific res i s t iv i ty than ground water . 

The group of mine ra l s commonly descr ibed as "meta l l i c" , however, 

have specific res i s t iv i t i e s much lower than ground wate rs . The 

induced polar izat ion effect takes place at those interfaces where the 

mode of conduction changes from ionic in the solutions filling the 

in te r s t i ces of the rock to electronic in the metal l ic minera l s p resen t 
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in the rock . 

The b lock ing ac t i on o r induced p o l a r i z a t i o n m e n t i o n e d 

above , which d e p e n d s upon the c h e m i c a l e n e r g i e s n e c e s s a r y to a l low 

the ions to give up o r r e c e i v e e l e c t r o n s f rom 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 wi th the t i m e tha t a d. c . c u r r e n t i s a l lowed to flow t h r o u g h 

the rock ; i. e. a s ions 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 flow i n c r e a s e s . E v e n t u a l l y , t h e r e is enough 

p o l a r i z a t i o n in the f o r m of e x c e s s ions at the i n t e r f a c e s , to a p p r e c i a b l y 

r e d u c e the a m o u n t of c u r r e n t flow t h r o u g h the m e t a l l i c p a r t i c l e . Th i s 

p o l a r i z a t i o n t a k e s p l a c e a t e a c h of the inf in i te n u m b e r of s o l u t i o n - m e t a l 

i n t e r f a c e s in a m i n e r a l i z e d r o c k . 

When the d. c . vo l t age u s e d to c r e a t e th i s d. c . c u r r e n t . 

flow is cu t off, the C o u l o m b f o r c e s b e t w e e n the c h a r g e d ions f o r m i n g 

the p o l a r i z a t i o n c a u s e t h e m to r e t u r n to t h e i r n o r m a l p o s i t i o n . This 

m o v e m e n t of c h a r g e c r e a t e s a s m a l l c u r r e n t flow which can be 

m e a s u r e d on the s u r f a c e of the g round a s a d e c a y i n g p o t e n t i a l d i f f e r e n c e . 

F r o m an a l t e r n a t e v iewpoin t it c a n be s e e n tha t if the 

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

b e f o r e the p o l a r i z a t i o n o c c u r s , the effect ive r e s i s t i v i t y of the s y s t e m 

a s a whole wi l l change a s the f r e q u e n c y of the swi t ch ing i s c h a n g e d . 

Th i s i s a c o n s e q u e n c e of the fact tha t the a m o u n t of c u r r e n t f lowing 

t h r o u g h e a c h m e t a l l i c i n t e r f a c e d e p e n d s upon the l eng th of t i m e tha t 

c u r r e n t ha s b e e n p a s s i n g t h r o u g h it in one d i r e c t i o n . 
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The v a l u e s of the p e r cen t f r e q u e n c y effect o r F . E. a r e 

a m e a s u r e m e n t of the p o l a r i z a t i o n in the r o c k m a s s , However , s i nce 

the m e a s u r e m e n t of the d e g r e e of p o l a r i z a t i o n i s r e l a t e d to the a p p a r e n t 

r e s i s t i v i t y of the r o c k m a s s it is found that the m e t a l f ac to r va lues o r 

M. F . a r e the m o s t usefu l va lues in d e t e r m i n i n g the a m o u n t of 

p o l a r i z a t i o n p r e s e n t in the r o c k m a s s . The MF v a l u e s a r e ob ta ined by 

n o r m a l i z i n g the F . E. v a l u e s for 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 m e a s u r e m e n t i s p e r h a p s the m o s t 

power fu l g e o p h y s i c a l m e t h o d for 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 

su lph ide m i n e r a l i z a t i o n , even when th is m i n e r a l i z a t i o n i s of v e r y 

low c o n c e n t r a t i o n . The lower l i m i t of v o l u m e p e r cent su lph ide 

n e c e s s a r y to p r o d u c e a r e c o g n i z a b l e IP a n o m a l y will v a r y wi th the 

g e o m e t r y and geo log ic e n v i r o n m e n t of the s o u r c e , and the m e t h o d of 

execu t ing the s u r v e y . However , su lph ide m i n e r a l i z a t i o n of l e s s than 

one p e r cen t by v o l u m e has been d e t e c t e d by the IP m e t h o d u n d e r 

p r o p e r 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 I P m e t h o d has b e e n in the 

s e a r c h for d i s s e m i n a t e d m e t a l l i c su lph ides of l e s s than 2.0% by v o l u m e . 

However , it ha s a l s o been u s e d s u c c e s s f u l l y in the s e a r c h for m a s s i v e 

su lph ides in s i t u a t i o n s w h e r e , due to s o u r c e g e o m e t r y , dep th of s o u r c e , 

o r 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 m e t h o d c a n not be s u c c e s s f u l l y 

app l i ed . The ab i l i ty to d i f f e r en t i a t e ionic c o n d u c t o r s , such as w a t e r 

f i l led s h e a r z o n e s , m a k e s the IP m e t h o d a use fu l tool in check ing E M 
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a n o m a l i e s wh ich a r e s u s p e c t e d of be ing due to t h e s e c a u s e s . 

In n o r m a l field a p p l i c a t i o n s t h e I P m e t h o d does not 

d i f f e r en t i a t e be tween the e c o n o m i c a l l y i m p o r t a n t m e t a l l i c m i n e r a l s 

s u c h a s c h a l c d p y r i t e , c h a l c o c i t e , m o l y b d e n i t e , ga l ena , e t c . , and the 

o t h e r 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 effect 

i s due to the to ta l of a l l e l e c t r o n i c conduc t ing m i n e r a l s in the r o c k m a s s . 

O t h e r e l e c t r o n i c conduct ing m a t e r i a l s which c a n p r o d u c e an IP r e s p o n s e 

a r e m a g n e t i t e , p y r o l u s i t e , g r a p h i t e , and s o m e f o r m s of h e m a t i t e , 

In the f ie ld p r o c e d u r e , m e a s u r e m e n t s on the s u r f a c e a r e 

m a d e in a way tha t a l l ows the effects of l a t e r a l c h a n g e s in the p r o p e r t i e s 

of the g round to be s e p a r a t e d f rom the effects of v e r t i c a l changes in the 

p r o p e r t i e s . C u r r e n t is app l i ed to the g round a t two po in t s in d i s t a n c e 

(X) a p a r t . The p o t e n t i a l s a r e m e a s u r e d a t two o t h e r po in t s (X) fee t 

a p a r t , in l ine wi th 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 n u m b e r (n) t i m e s 

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

The m e a s u r e m e n t s a r e m a d e a long a s u r v e y e d l i ne , wi th 

a c o n s t a n t d i s t a n c e (nX) be tween the n e a r e s t 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 m o s t s u r v e y s , s e v e r a l t r a v e r s e s a r e m a d e wi th v a r i o u s 

v a l u e s of (n); i. e . (n) = 1, 2, 3, 4, e t c . The k ind of s u r v e y r e q u i r e d 

(de t a i l ed o r r e c o n n a i s s a n c e ) d e c i d e s the n u m b e r of v a l u e s of (n) u s e d . 

In p lo t t ing the r e s u l t s , the v a l u e s of the a p p a r e n t r e s i s t i v i t y , 

a p p a r e n t p e r cen t f r e q u e n c y effect, and the a p p a r e n t m e t a l f ac to r 
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m e a s u r e d for e a c h se t of e l e c t r o d e p o s i t i o n s a r e p lo t t ed 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 f rom the c e n t e r point of the c u r r e n t e l e c t r o d e s 

and the o t h e r f r o m the c e n t e r point 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 va lues a r e p lo t t ed above the l ine a s a m i r r o r 

i m a g e of the m e t a l f ac to r v a l u e s be low. On a second l i ne , be low the 

m e t a l f ac to r v a l u e s , a r e p lo t t ed the v a l u e s of the p e r cen t f r equency effect. 

In s o m e c a s e s the va lues of p e r cen t f r equency effect a r e p lo t t ed a s 

s u p e r s c r i p t s of the m e t a l f ac to r v a l u e . In th i s s e c o n d c a s e the f r e q u e n c y 

effect v a l u e s a r e not c o n t o u r e d . The l a t e r a l d i s p l a c e m e n t of a g iven 

v a l u e i s d e t e r m i n e d by the loca t ion a long the s u r v e y l ine of the c e n t e r 

po in t be tween 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 . The d i s t a n c e of the 

va lue f r o m the l ine i s d e t e r m i n e d by the d i s t a n c e (nX) b e t w e e n 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 m e a s u r e m e n t was m a d e . 

The s e p a r a t i o n be tween s e n d e r and r e c e i v e r e l e c t r o d e s i s 

only one f a c t o r which d e t e r m i n e s the dep th to which the g round is be ing 

s a m p l e d in any p a r t i c u l a r m e a s u r e m e n t . The p lo t s then , when 

c o n t o u r e d , a r e not s e c t i o n m a p s of the e l e c t r i c a l p r o p e r t i e s of the 

g round u n d e r the s u r v e y l ine . The i n t e r p r e t a t i o n of the r e s u l t s f r o m 

any given s u r v e y m u s t be c a r r i e d out u s i n g the c o m b i n e d e x p e r i e n c e 

ga ined f r o m field r e s u l t s , m o d e l s tudy r e s u l t s and 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 a n o m a l o u s v a l u e s a r e 

m e a s u r e d i s i m p o r t a n t in the i n t e r p r e t a t i o n . 
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In the field procedure , the interval over which the potential 

differences a r e measu red is the same as the in terval over which the 

e lect rodes a r e moved after a s e r i e s of potential readings has been made . 

One of the advantages of the induced polar izat ion method is that the 

same equipment can be used for both detailed and reconnaissance surveys 

mere ly by changing the distance (X) over which the electrodes a r e moved 

each t ime . In the past , intervals have been used ranging from 25 feet 

to 2000 feet for (X). In each case , the decision as to the distance (X) 

and the values of (n) to be used is largely determined by the expected 

size of the mine ra l deposit being sought, the size of the expected anomaly 

and the speed with which it is des i red to p r o g r e s s . 

The d iagram in Figure A demons t ra tes the method used 

in plotting the r e s u l t s . Each value of the apparent res is t iv i ty , apparent 

meta l factor, and apparent per cent frequency effect is plotted and 

identified by the position of th^four e lect rodes when the measu remen t 

was made . It can be seen that the values measured for the l a rge r values 

of (n) a r e plotted far ther from the line indicating that the thickness of 

the layer of the ear th that is being tes ted is g r e a t e r than for the sma l l e r 

values of (n); i. e. the depth of the m e a s u r e m e n t is inc reased . When 

the F. E. values a r e plotted as supersc r ip t s to the MF values the third 

section of data values is not p resented and the F . E. values a r e not 

contoured, 



METHOD USED IN PLOTTING . Dl POLE - DIPOLE 

INDUCED POLARIZATION AND R E S I S T I V I T Y RESULTS 

nx 

&i £®a 
S t a t i o n s on line x = E lect rode spread length 

n = E lec t rode separat ion 

2 

3 

4 

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

P P P P 1,2-5,6 2,3-6,7 3,4-7,8 4,5-8,9 Apparent Res is t i v i t y 
P P P P P 

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

M.F MF 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 Metal Factor 

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

n - 1 

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. FE. F.E. F.E. 

1,2-4,5 2,3-5,6 3,4-6,7 4,5-7,8 5,6-8,9^ 
FE 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 fect 

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

F i g . A 



McPHAR GEOPHYSICS LIMITED 

REPORT ON TWF-

INDUCED POLARIZATION 

AND RESISTIVITY SURVEY 

ON THE 

TACHEK OPTION 

OF 

NORANPA EXPLORATION COMPANY, LIMITED 

IN THE 

TOPLEY LANDING AREA 

OMENICA M. D . , BRITISH COLUMBIA 

i . I N T R O D U C T I O N 

An induced polar isa t ion and res is t iv i ty survey was c a r r i e d 

out on the Tachek Option of Noranda Exploration Company, Limited in 

the Topley Landing Area , Omineca Mining Division, Br i t i sh Columbia 

during November, 1968. 

The Tachek Option is located approximate ly six mi les south

west from the se t t lement of Topley Landing on the road from Topley 

Landing on Babine Lake to the Village of Topley. The p roper ty l ies in the 

no r theas t quadrant of the one degree quadr i l a t e ra l whose southeast co rne r 

i s 54* north lat l tutde and 126° west longitude. Access to the p roper ty is 

via road north from Topley which is located on provincial highway number 

16 and the CNR line between Pr ince George and Smi the r s . 



P r o s p e c t i n g and r e c o n n a i s s a n c e g e o l o g i c a l w o r k h a s i n d i c a t e d 

showings of su lph ide m i n e r a l i z a t i o n of p o s s i b l e e c o n o m i c s i g n i f i c a n c e w i th 

in T a c h e k C r e e k . The I ? s u r v e y -was c a r r i e d out o v e r a p o r t i o n of the p r o 

p e r t y to a t t e m p t to ou t l i ne the m e t a l l i c m i n e r a l i s a t i o n and i n d i c a t e the 

m o s t f a v o u r a b l e a r e a s for f u r t h e r w o r k . The p r o p e r t y i s m a i n l y c o v e r e d 

by o v e r b u r d e n wi th on ly l i m i t e d r o c k e x p o s u r e o c c u r r i n g wi th in p o r t i o n s of 

t h e c r e e k bed w h e r e t h e showings w e r e l o c a t e d . 

2 . P R E S E N T A T I O N O F R E S U L T S 

T h e induced p o l a r i z a t i o n and r e s i s t i v i t y r e s u l t s a r e shown on 

the fol lowing d a t a p l o t s in the m a n n e r d e s c r i b e d in t h e n o t e s p r e c e d i n g th i s 

r e p o r t . 

L i n e 28 N ?00 foot s p r e a d s Dwg. I P 5241-1 

l i n e 32N 200 foot s p r e a d s Dwg I P 5241-2 

L i n e 36N 200 foot s p r e a d s Dwg I P 3 2 4 1 - 3 

L ine 40N 200 foot s p r e a d s Dwg, I P 5241-4 

Line 44N 200 foot s p r e a d s Dwg. I P 5241-5 

L i n e 48 N 200 foot s p r e a d s Dwg. I P 5241-6 

L i n e 52N 200 foot s p r e a d s Dwg I P 5241-7 

L ine 56N 200 foot s p r e a d s Dwg I P 4 2 4 1 - 8 

L i n e 60N 200 foot s p r e a d s Dwg I P 5241 -9 

L ine 64N 200 foot s p r e a d s Dwg I P 5241-10 

L i n e 68N 200 foot s p r e a d s Dwg I P 5 2 4 1 - 1 1 

L i n e 72N 200 foot s p r e a d s Dwg I P 5241-12 
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Line 76N 200 foot spreads Dwg. IP 5241*13 

The IP survey was carried out using a McPhar Variable 

Frequency IP unit. The dipole-dipole electrode configuration was employed 

using 200 foot dipoles and reading three dipole separations(n*l , Z, 3). 

Frequencies of 0. 3 cps and 5. 0 cps were used throughout the survey. 

Enclosed with this report is Dwg. I. P . P. 3349, a plan map 

of the area surveyed at a scale of r\»4008. The definite and possible induced 

polarization anomalies are indicated by solid and broken bars respectively 

on this plan map as well as the data plots. These bars represent the sur

face projection of the anomalous zones as interpreted from the location of 

. the transmitter and receiver electrodes when the anomalous values were 

measured. 

Since the induced polarization measurement is essentially an 

averaging process, as are all potential methods, it is frequently difficult to 

exactly pinpoint the source o£ an anomaly. Certainly, no anomaly can be 

located with more accuracy than the spread length; i. e. when using 200 foot 

spreads the position of a narrow sulphide body can only be determined to lie 

between two stations 200 feet apart. In order to locate sources at some depth, 

larger spreads must be used, with a corresponding increase in the uncertain* 

ties of location. Therefore, while the centre of the indicated anomaly proba* 

bly corresponds fairly well with source, the length of the indicated anomaly 

along the line should not be taken to represent the exact edges of the anomalous 

material . 
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3. D I S C U S S I O N O F R E S U L T S 
«Htliil»mi in n i l . i n mi i iiiriiiitiin.il - unn iiinil ■ M. IV - . . I - . . , i . i » — , . i i . i . i i . 

The results of the IP survey have not outlined any distinct 

anomalies on the area surveyed which would indicate relatively large 

concentrations of disseminated metallic mineral!cation. -Several weak 

anomalies have been indicated which would suggest sources either contain

ing a low percentage of metallic minerali cation or being narrow relative 

to dipole siae (i. e. less than 200 feet in width). 

Line 2SN 
II ■!■■■■ M l II — ■■ — III . 

A weak, possible anomaly is indicated between 66+00E.and 

64+00 E. The anomaly pattern is not complete to the west due to lack of 

effective survey coverage. 

Line 32N 

Weak, possible anomalies are indicated centred at 70+00E and 

between 30+00E and 82+00E. The latter pattern would indicate a shallow 

source and detail surveying employing shorter dipoles would assist in eval

uating the source of the anomaly. 

Line 40N 

A probable, narrow (relative to dipole sice) anomaly is indicated 

centred between 66+OOE and 68+00E. The pattern suggests a shallow source 

and detail surveying employing shorter dipoles would be required to properly 

evaluate the source. A weak, possible anomaly apparently related to a 

source in or near the creek is indicated between 61+OOE and 74+90E. 

http://iiiriiiitiin.il
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A shallow, na r row, possible anomaly occurs between 92+QQE 

and 94-M)0E which would requ i re detail surveying employing shor te r dipoles 

to proper ly evaluate it. 

Line 44N 

A probable anomaly is indicated between 87-fOOE and 91+OGE. 

The anomaly pat tern suggests a source buried about 100 feet. 

Above background K'etal Fac tor values occur in the a r e a of 

66+00E to 70+OOE. However lack of significant apparent frequency effect 

r e sponse sugges ts that they a r e not due to meta l l ic minera l iza t ion. 

Line 48N 

A weak, shallow, possible anomaly occurs centred at 70+OOE. 

with a poss ib le deeper source indicated between 72+00E and 74+00E. 

Line 52N 

A probable source at a depth of about 100 feet is indicated be

neath 66+00E. A second weak, shallow, poss ible anomaly is indicated 

centred at-70+OOE. Both anomalies lie adjacent to Tachek Creek . 

Line 56N 

A probable anomaly is indicated between 62+0QE and 67+OQE. 

The s t ronger IP response occurs on the l a r g e r separat ions suggesting a 

source at depth. Surveying employing l a r g e r (300 foot) dipoles and reading 

four dipole separa t ions ( n a i , 2, 3,4) would be requi red to test th is . 
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Line 60N 

A broad, possible anomaly is indicated between 65+00E and 

70-fOOE. A na r row, distinct res i s t iv i ty low centred between 68+OOE and 

70+00E suggests the possibi l i ty of a section of more concentrated meta l l ic 

minera l iza t ion within the b roader section of weakly d isseminated m i n e r a l 

ization. 

Line 64N 

A broad complex anomaly pa t te rn is indicated between 71+00E 

and 75+OOE' which co r r e l a t e s with the anomaly on the l ine to the south. A 

nar row, probable anomaly occurs between 81+00E and 83+0QE near Tachek 

Creek . 

Line 68N 

Due to the rugged t e r r a i n on this line the re i s some d i s c r e 

pancy between the station locations on the grid based upon horizontal chain

ing and the actual IP station locations which a r e de termined by slope d is tance . 

The two station locations a r e indicated on the data s t r ip for this l ine. Anomaly 

location is r e f e r r ed to as per the gr id station location. 

A probable anomaly is indicated between 68+OOE and 71+00E 

which s t raddles the road. The anomaly pa t te rn would indicate e i ther a 

depth to the sou rce of about 100 feet or a source lying off the l ine. 

Shallow anomal ies a r e indicated between 75+00E and 73+OQE 

and between 88+00E and 9Q+00E. 
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Line 7ZN 

A weak, shallow, possible anomaly is indicated between 86+00E 

and 88+00E which correlates with the creek. 

Line 76N 

A possible anomaly is indicated on this line centred between 

66+GOE and 68+O0E. The anomaly pattern suggests a depth to the source 

of about 100 feet. 

4. SUMMARY AND C O N C L U S I O N S 

The results of the IP survey have not outlined any distinct 

anomalies which would indicate relatively large concentrations of dissem

inated metallic mineralisation. Several weak anomalies have been located 

which would indicate sources either containing a low percentage of metallic 

mineralization or being narrow relative to dipole size. Detail surveying 

employing shorter dipoles would be required to properly evaluate these 

anomalies. See Appendix at the end of this report on "The Interpretation of 

Induced Polarization Anomalies from Relatively Small Sources". 

One anomalous zone has been indicated which lies west of 

Base Line SOE and trends approximately northeast-southwest from about 

76+OOE on Line 68N to about 64+00E to 66+00E on Line 56N for an overall 

strike length of about 2, 300 feet. The magnitude of the anomalous IP r e s 

ponse is not great suggesting only small percentages of disseminated 

metallic mineralisation. The anomaly pattern on Line 56N suggests some 

depth to the source and detail surveying employing 300 foot dipoles and 



four dipole separat ions (n«l, 2, 3, 4)'would appear warranted . Diamond 

dril l ing to test the a r ea between 62+OOE and 66+001! on Line 56N and the 

a r e a between 72+OOE and 75+00E on l i n e 64N would evaluate the signifi

cance of this anomalous IP zone. 
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McPHAR GEOPHYSICS 

APPENDIX 
THE INTERPRETATION OF 

INDUCED POLARIZATION ANOMALIES 
FROM RELATIVELY SMALL SOURCES 

The induced polar izat ion method was originally developed to 
detect d isseminated sulphides and has proven to be very successful in the 
sea rch for "porphyry copper" deposi ts . In recent y e a r s we have found 
that the IP method can a lso be very useful in exploring for more con
centra ted deposi ts of l imited s ize. This type of source gives sharp IP 
anomalies that a r e often difficult to in te rpre t . 

The anomalous pa t t e rns that develop on the contoured data 
plots will depend on the s ize , depth and position of the source and the 
re la t ive s ize of the electrode in terval . The data plots a r e not sections 
showing the e lec t r i ca l p a r a m e t e r s of the ground. When the electrode 
in terva l (X) is appreciably g r e a t e r than the width of the source , a large 
volume of unmineral ized rock is averaged into each measurement . This 
is pa r t i cu la r ly t rue for the large values of the e lec t rode separat ion (n). 

The theore t ica l scale model r e su l t s shown in F igure 1 and 
Figure 2 indicate the effect of depth. If the depth to the top of the source 
is smal l compared to the e lect rode in terva l (i. e. d X) the m e a s u r e 
ment for n = 1 will be anomalous . In F igure 1 the depth is 0. 5 units 
(X = 1.0 units) and the n = 1 value is definitely anomalous; the pat tern 
on the contoured data plot is typical for a re la t ively shallow, na r row, 
n e a r - v e r t i c a l tabular source . The resu l t s in F igure 2 a r e for the same 
source with the depth increased to 1. 5 units . Here the n = 1 value is not 
anomalous; the l a rge r values of (n) a r e anomalous but the magnitudes a r e 
much lower than for the source at less depth. 

When the e lect rode in te rva l is g r e a t e r than the width of the 
source , it is not possible to de te rmine its width or exact position between 
the e lec t rodes . The t rue IP effect within the source is a lso indeterminate; 
the anomaly from a very nar row source with a very large t rue IP effect 
will be much the same as that from a zone with twice the width and 1/2 
the t rue IP effect. The theore t i ca l scale model data shown in F igure 3 
and Figure 4 demons t ra te this problem. The depth and position of the 
source a r e unchanged but the width and t rue IP effect-are var ied. The 
anomalous pa t t e rns and magni tudes a r e essent ia l ly the same, hence the 
data a r e insufficient to evaluate the source completely. 

The n o r m a l p r a c t i s e is to indicate the IP anomal ies by solid, 
broken, or dashed b a r s , depending upon their degree of d is t inc t iveness . 
These b a r s r e p r e s e n t the sur face projection of the anomalous zones as 
in te rpre ted from the location o:f the t r a n s m i t t e r and rece iver e lec t rodes 
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when the anomalous values were measured . As i l lus t ra ted in F igure 1, 
F igure 2, Figure 3.and F igure 4, no anomaly can be located with more 
accuracy than the spread length. While the cent re of the solid bar 
indicating the anomaly cor responds fairly well with the source , the length 
of the bar should not be taken to represen t the exact edges of the anomalous 
ma te r i a l . 

If the source is shallow, the anomaly can be bet ter evaluated 
using a shor ter e lect rode interval . When the electrode in terva l used 
approaches the width of the source , the apparent effects measu red will 
be near ly equal to the t rue effects within the source . When there is some 
depth to the top of the source , it is not possible to use electrode in tervals 
that a r e much less than the depth to the source. In this situation, one 
must rea l ize that a definite ambiguity exis ts regarding the width of the 
source and the IP effect within the source . 

Our experience has confirmed the desi rabi l i ty of doing detail . 
When a reconnaissance IP survey using a relat ively large electrode in
t e rva l indicates the p resence of a na r row, shallow source , detai l with 
shor te r e lect rode in tervals is n e c e s s a r y in o rde r to bet ter locate, and 
evaluate, the source. The data of most usefulness is obtained when the 
maximum apparent IP effect is measu red for n = 2 or n = 3. For i n 
s tance, an anomaly originally located using X = 300' may be checked 
with X = 200' and then X = 100'. The data with X = 100' will be quite 
different from the or iginal reconnaissance resu l t s with X = 300'. 

The data shown in F igure 5 and Figure 6 a r e field resu l t s from 
a greenstone a r e a in Quebec. The expected sources were nar row (less 
than 30' in width) zones of mas s ive , h igh-grade , zinc - s i lver o re . An 
elect rode in te rva l of 200' was used for the reconnaissance survey in order 
to keep the ra te of p r o g r e s s at an acceptable level. The anomalies located 
were low in magnitude. 

The very weak, shallow anomaly shown in F igure 5 is typical 
of those located by the X = 200' reconnaissance survey. Severa l anomal ies 
of this type were detailed using shor ter e lectrode in te rva l s . In most cases 
the detai l m e a s u r e m e n t s suggested broad zones of very weak mineral izat ion. 
However, in the case of the source at 20N to 22N, the m e a s u r e m e n t s with 
shor te r e lec t rode in tervals confirmed the p resence of a s t rong, na r row 
source . The X = 50' resul t s a r e shown in F igure 6. Subsequent dri l l ing 
has shown the source to be 12. 5' of mass ive sulphide minera l iza t ion con
taining significant zinc and s i lver values . 

The change in the anomaly that r e su l t s when the e lect rode in 
t e rva l is reduced is not unusual. The X = 50' data m o r e accura te ly locates 
the nar row source , and pe rmi t s the geophysicist to make a bet ter evaluation 
of i ts impor tance . The completion of this type of detai l is very important , 
in order to get the maximum usefulness from a reconnaissance IP survey. 
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ASSESSMENT DETAILS 

PROPERTY: Tachek Option MINING DIVISION: Omineca 

SPONSOR: Noranda Exploration Company, PROVINCE: Br i t i sh Columbia 

LOCATION: Topiey Landing Area 

TYPE O F SURVEY: Induced Pola r i sa t ion 

OPERATING MAN DAYS: 75 

EQUIVALENT 8HR. MAN DAYS: 112.5 

CONSULTING MAN DAYS: 

DRAUGHTING MAN DAYS: 

TOTAL MAN DAYS: 

7 

121. 5 

DATE STARTED: November I , 1 

DATE FINISHED: November 2?, 1 

NUMBER OF STATIONS: 256 

NUMBER OF READINGS: 1,836 

MILES OF LINE SURVEYED: 9. 2 

CONSULTANTS: 
David K. Fountain, 44 Highgate Road, Toronto 18, Ontar io 

FIELD TECHNICIANS: 
T. Blackwell , 35 Duncan Woods Drive , Apt. 304, "Weston, Ontario 
B. Ruttan, R. R. #2, Bracebr idge , Ontario 
Helpers supplied by client: 
B. Morgan, General Delivery, Smithera , Br i t i sh Columbia 
D. Mart in, General Delivery, Sml thers , Br i t i sh Columbia 
R. Collen, Box 475, Pr inceton, Br i t i sh Columbia 

DRAUGHTSMEN: 
V. Young, 703 C o r t e s Avenue, Bay Ridges, Ontario 
F . Hurst , 2"*0 Woburn Avenue, Toronto 12, Ontario 
N. Lade, 662 Emerson Court, Oshawa, Ontar io 
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STATEMENT OF COST 

orat ion Company, l i m i t e d 
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3-1/2 days Trave l ) 
1-1/2 days Bad Weather) 
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Fre igh t & Broke rage 35.43 
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Dated: January 15, 1969. 
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CERTIFICATE 

I, David Kirkman Fountain, of the City of Toronto, Province 

of Ontario, do certify that: 

1. I am a geophyslcist residing at 44 Highgate Road, Toronto 18, 

Ontario. 

2. I am a graduate of the University of Toronto with a Bachelor 

of Applied Science Degree in Engineering Physics (Geophysics). 

3. I am a member of the Society of Exploration Geophysicists, 

the European Association of Exploration Geophysicists and the Canadian 

Institute of Mining and Metallurgy. 

4. I am a registered Professional Engineer in the Province of 

British Columbia and Ontario, and have been practising my profession 

for seven years . 

5. The statements made in this report are based on a study of 

published geological literature and unpublished private reports. 

6. Permiss ion is granted to use in whole or in part for a s s e s s 

ment and qualification requirements but not for advertising purposes. 
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