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SUMMARY 

An induced p o l a r i z a t i o n - r e s i s t i v i t y survey on 

t h i s property has revealed that the major part of the area 

surveyed i s underlain by moderate to high c h a r g e a b i l i t y 

m a t e r i a l e x h i b i t i n g quite low r e s i s t i v i t i e s . The observed 

order of I.P. responses could be caused by a dissemination 

of up to 6% by volume of p o l a r i z a b l e material 

such as sulphide m i n e r a l i z a t i o n , graphite or serpentine 

i n unknown r e l a t i v e proportions. 

Above normal copper values are found i n the s o i l s 

i n the area of highest c h a r g e a b i l i t y response. I t i s recom­

mended that a program of d r i l l i n g v e r t i c a l holes perhaps 

100 1 i n length using a l i g h t d r i l l be undertaken i n the 

area of highest geochemical and c h a r g e a b i l i t y response. 

Further d r i l l i n g using heavier d r i l l s may be warranted at 

a l a t e r date when the shallow d r i l l i n g has revealed the 

cause of the induced p o l a r i z a t i o n responses. 
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INTRODUCTION 

During the period from March 27 to A p r i l 7, 1969, an induced 

p o l a r i z a t i o n survey was executed on the LOU Claim Group, Smithers area, 

B r i t i s h Columbia on behalf of Mastodon-Highland B e l l Mines Ltd. The 

f i e l d work was c a r r i e d out by Mr. U l i c h Kaltbrunner, under the d i r e c t i o n 

of Mr. Jon G. Baird, B.Sc, P.Eng. 

As shown on Plate 1, the property l i e s about 25 miles north-

northwest of Smithers. Access for the survey was provided by a rough 

road r e q u i r i n g the use of a tracked v e h i c l e . The topography of the survey 

area i s quite f l a t and the area i s treed. The mineral claims covered, 

i n whole or part, by the present survey are shown on the cover page of 

t h i s report and are held by Mastodon-Highland B e l l Mines Ltd. 

Se i g e l Mark VI time domain (pulse-type) induced p o l a r i z a t i o n 

equipment has been employed on t h i s property. The transmitting u n i t has 

a r a t i n g of 2.5 kw and equal on and o f f times of 2.0 seconds. The 

rece i v i n g u n i t i s a remote, ground-pulse type t r i g g e r e d by the r i s i n g and 

f a l l i n g primary voltages set up i n the ground by the transmitter. The 

inte g r a t i o n of the transient p o l a r i z a t i o n voltages takes place f o r 0.65 

seconds a f t e r a 0.45 second delay time following the termination of the 

current-on pulse. 
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The purpose of an induced p o l a r i z a t i o n survey i s to map the 

subsurface d i s t r i b u t i o n of m e t a l l i c a l l y conducting m i n e r a l i z a t i o n beneath 

the grids covered. The p r i n c i p a l target of the present survey was sulphide 

m i n e r a l i z a t i o n , however minerals such as graphite, magnetite 

and serpentine can give responses not always d i s t i n g u i s h a b l e from sulphide 

m i n e r a l i z a t i o n by t h e i r e l e c t r i c a l c h a r a c t e r i s t i c s alone. 

The accompanying copy of H. 0. S e i g e l f s paper e n t i t l e d "Three 

Recent I r i s h Discovery Case H i s t o r i e s Using Pulse-Type Induced P o l a r i z a t i o n 

gives a d e s c r i p t i o n of the phenomena involved i n t h i s type of survey, the 

equipment employed, the f i e l d procedures and the nature of the r e s u l t s 

obtained over various base metal ore bodies. 

On the present property a baseline was l a i d out oriented east-

west and g r i d l i n e s were established perpendicular thereto at 400 f i n t e r v a l 

The three electrode array with electrode spacings of 400 f and 

200 ? was employed for reconnaissance purposes. S t a t i o n i n t e r v a l s were 200 1 

A Wenner Expanding Array t e s t was c a r r i e d out along L 52 E 

centred at S t a t i o n 48N i n order to determine the change i n geophysical 

c h a r a c t e r i s t i c s of the subsurface with depth near that s t a t i o n . 

GEOLOGY 

The immediate area covered by the present survey i s e n t i r e l y 

overburden covered. The geology of the surrounding area has been studied 

by Mastodon-Highland B e l l geologists and i s described to consist of 

p o r p h y r i t i c a c i d i c i n t r u s i v e s i n t o Hazelton sediments and v o l c a n i c s . Out­

crops of i n t r u s i v e rocks are seen to surround the survey g r i d . 

A geochemical s o i l sampling program c a r r i e d out by Mastodon-

Highland B e l l has revealed a s i g n i f i c a n t copper anomaly i n the c e n t r a l 
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portion of the g r i d . The goal of the present induced p o l a r i z a t i o n survey 

was to attempt to locate a bedrock source of sulphide m i n e r a l i z a t i o n which 

would explain the geochemical anomaly. 

DISCUSSION OF RESULTS 

Plate 2, on the scale of 1" = 200', shows the c h a r g e a b i l i t y (the 

induced p o l a r i z a t i o n c h a r a c t e r i s t i c of the rock) r e s u l t s i n contour form. 

A contour i n t e r v a l of 5.0 m i l l i s e c o n d s has been chosen and the contours 

have been drawn only for the values taken using the 400 1 electrode 

separations. Observations taken using the 200 f spacing are shown and 

symbols are used to d i s t i n g u i s h them from the 400 f spacing observations. 

P l a t e 3, also on the scale of l l f = 200 f, shows the r e s i s t i v i t y 

r e s u l t s i n contour form. Again, contours have been drawn for the 400 f 

electrode spacing observations only. A logarithmic contour i n t e r v a l has 

been adopted by showing the 100, 200, 400, 800 and 1600 ohm-metre contours. 

P l a t e 4 i s a log-log plot of the r e s u l t s of the Wenner Expanding 

Array depth determination. The electrode separation l f a n i s shown as the 

abscissa while the c h a r g e a b i l i t y and r e s i s t i v i t y values are shown as the 

ordinate. 

Plate 2 reveals that much of the survey area e x h i b i t s charge-

a b i l i t i e s i n excess of 35.0 milliseconds and ranging up to a peak observed 

value of 52.5 m i l l i s e c o n d s . The c e n t r a l part of the g r i d generally shows 

the highest c h a r g e a b i l i t y responses. The observed amplitude of c h a r g e a b i l i t y 

responses could be explained by a bedrock content of up to 6% by volume of 

m e t a l l i c a l l y conducting sulphides, g r a p h i t i c material or other p o l a r i z a b l e 

conducting minerals. 

The r e s i s t i v i t y contour plan reveals that the area of highest 

c h a r g e a b i l i t i e s coincides with r e s i s t i v i t y observations of less than 
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100 ohm-metres. Only on the outlying parts of the g r i d do the r e s i s t i v i t i e s 

r i s e above t h i s l e v e l . 

An i n t e r p r e t a t i o n of the r e s u l t s of the Wenner Expanding Array 

shown on Plate 4 reveals that near S t a t i o n 48N on L 52 E a high r e s i s t i v i t y -

moderate c h a r g e a b i l i t y layer about 10 1 t h i c k o v e r l i e s a complex layer of 

low r e s i s t i v i t i e s and high c h a r g e a b i l i t i e s . The upper layer shows a 

c h a r g e a b i l i t y of 9.5 milliseconds and a r e s i s t i v i t y of about 10,000 ohm-

metres. The c h a r g e a b i l i t y of the underlying layer i s i n the order of 

30.0 milliseconds and the r e s i s t i v i t y i s less than 300 ohm-metres. These 

observations could be explained by a 10 f layer of dry overburden o v e r l y i n g 

bedrock containing e i t h e r sulphides, graphite or serpentine. 

CONCLUSIONS AND RECOMMENDATIONS 

The present survey has revealed that most of the survey g r i d i s 

underlain by moderate to highly chargeable bedrock e x h i b i t i n g low 

r e s i s t i v i t i e s . Such responses spread over such a wide area may be i n d i c a t i v e 

of geologic bodies formational i n nature which contain carbonaceous 

m a t e r i a l , sulphides or serpentine. 

No rock outcrops occur within i n the main g r i d area, however some 

which l i e just outside the g r i d c o n s i s t of a c i d i c i n t r u s i v e rock types. 

Line 40 E was extended to Station 66N to cover just such an outcrop. The 

lower c h a r g e a b i l i t i e s i n t h i s area i n d i c a t e that the outcropping rocks do 

not contain as high a m e t a l l i c a l l y conducting content as the overburden-

covered rocks within the main g r i d area. In ad d i t i o n , the increasing 

r e s i s t i v i t i e s noted i n the outly i n g parts of the survey g r i d may i n d i c a t e 

the occurrence of i n t r u s i v e rock types. I t i s r e a l i z e d , however, that 

changes i n the type or thickness of overburden may a f f e c t the r e s i s t i v i t y 



r e s u l t s more than changes i n rock types. The p o s s i b i l i t y of a d i s t i n c t 

change i n geology between the c e n t r a l and outlying portions of the g r i d 

must be considered. Such a change may be revealed by a magnetometer survey. 

with the area of the highest c h a r g e a b i l i t y response. Because of t h i s 

anomaly and the occurrence of favourable rock types i n a l l the outcrops seen 

near the g r i d , further i n v e s t i g a t i o n of the source of the high c h a r g e a b i l i t y 

responses i s warranted. Since the high c h a r g e a b i l i t y source i s not deep, 

i t i s recommended that a program of d r i l l i n g v e r t i c a l holes, perhaps 100 f 

i n depth, be c a r r i e d out i n the area of highest c h a r g e a b i l i t y and geochemical 

responses. This low cost programme should give an i n d i c a t i o n of the rock 

types which occur and i f these r e s u l t s are favourable, fur t h e r diamond 

d r i l l i n g using larger d r i l l s may be proposed. 

A s i g n i f i c a n t copper geochemical anomaly i s seen to coincide 

Respec t f u l l y submitted, 
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Pulse-Type Induced Polarization 
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ABSTRACT 

In the intensive Irish exploration program which has 
followed the discovery of the Tynagh deposit (Northgate 
Exploration, Ltd.) in 1962, three base metal discoveries 
have been made to date. These include the lead-zinc-silver I q ) 
deposits at Silvermines (Consolidated Mogul Mines, Ltd . ) , 
which are now being readied for production, the copper-
silver deposit at Gortdrum (Gortdrum Mines, Ltd.) and 
the lead-zinc deposits near Keel (Rio Tinto-Zinc Ltd . ) . 
Each of these discoveries is the result of a combined 
geological-geochemical-geophysical exploration sequence 
in which pulse-type induced polarization surveys defined 
the precise location and lateral extent of the near-surface 
metallic sulphide mineralization and guided the initial 
drilling program. Whereas the Silvermines mineralization 
is, in part, composed of massive sulphides, the other two 
deposits are characterized by generally less than 5 per 
cent conducting sulphides and constitute an excellent dem­
onstration of the unique merits of the pulse-type induced (b) 
polarization system. 

Overvoltage 

ELECTROLYTE 
(IONIC CONDUCTION) 

-f- ©— 

METALLIC PARTICLE 
(ELECTRONIC CONDUCTION) 

HYDROGEN 
OVERVOLTAGE 

OXYGEN 
OVERVOLTAGE 

CONCENTRATION GRADIENTS DUE TO ION SORTING 
OR MEMBRANE EFFECTS 

+ 
CATION SELECTIVE ZONE 

+ -+ 
+ 

Figure 1.—Induced Polarization Agents. 

Introduction 

F O R the benefit of those who are u n f a m i l i a r w i t h 
the induced polarization method i n general or 

with the pulse-type method i n part icular , a few i n ­
troductory remarks wi l l be directed on the system 
employed i n the present case histories . Those who 
wish a ful ler treatment of the subject are directed 
to Seigel (1962),* w h i c h paper also includes an ex­
tensive list of references. 

Induced polarization, i n its broadest sense, means 
a separation of charge to f o r m an effective dipolar 
(polarized) d is tr ibut ion of electrical charges t h r o u g h ­
out a m e d i u m under the action of a n applied electric 
field. W h e n current is caused to pass across the i n ­
terface between an electrolyte and a metallic con­
ducting body ( F i g u r e l a ) double layers of charge are 
built up at the interface, i n the phenomenon known 

to the electrochemists as "overvol tage . " T h i s is the 
phenomenon w h i c h can be util ized for the detection 
of the metallic conducting r o c k - f o r m i n g minerals such 
as most sulphides, arsenides, a few oxides and, u n ­
fortunately, graphite . In addit ion, effective dipolar 
charge distr ibutions occur to some extent i n all rocks, 
due to ion-sort ing or membrane effects i n the f ine 
capillaries i n w h i c h the current is passing ( F i g u r e 
l b ) . Induced polarization responses may therefore 
arise f r o m metallic or non-metallic agencies. F o r ­
tunately, the latter generally fa l l w i t h i n f a i r l y low 
and narrow l imits for almost all rock types, although 
there is sti l l no reliable general cr i ter ion for d i f f e r ­
ent iat ing overvoltage responses f r o m graphite and 
metallic sulphides, or for d i s t i n g u i s h i n g between the 
responses of one type of sulphide and another. Despite 
these l imitations , the induced polarization method has 
amply demonstrated its value i n m i n e r a l exploration 
since its i n i t i a l development as a useful exploration 
tool i n 1948. (Wai t et al, 1953).** 

*Seigel, H . 0., "Induced Polarization and its Role in 
Mineral Exploration, " C.I .M. Bulletin, Vo l . 55, No. 600, 
pp. 242-249; Transactions, Vo l . L X V , pp. 151-158; 1962. 

** "Overvoltage Research and Geophysical Appl ica ­
tions," Pergamon Press, 1959, edited by J". R. Wait . 
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Figure 2 .—The Pulse System. 

Description of Method 

F o r t h e p r e s e n t p r o g r a m , t h e p u l s e o r t i m e - d o m a i n 
s y s t e m w a s e m p l o y e d . A s s h o w n o n F i g u r e 2a, t h e p r i ­
m a r y c u r r e n t w a v e f o r m c o n s i s t s o f s q u a r e w a v e 
p u l s e s o f 1.5 s e c o n d s d u r a t i o n , s e p a r a t e d b y a 0 .5 -
s e c o n d g a p a n d a l t e r n a t e l y r e v e r s e d i n d i r e c t i o n . T h e 
p o l a r i z a t i o n v o l t a g e s e s t a b l i s h e d d u r i n g t h e c u r r e n t -
on t i m e d e c a y s l o w l y d u r i n g t h e c u r r e n t - o f f t i m e . 
T h e y a r e a m p l i f i e d , i n t e g r a t e d o v e r t h e c u r r e n t - o f f 
t i m e a n d d i v i d e d b y t h e a m p l i t u d e o f t h e s t e a d y - s t a t e 
v o l t a g e m e a s u r e d d u r i n g t h e c u r r e n t - o n t i m e . I n t h i s 
w a y , w e d e t e r m i n e t h e " c h a r g e a b i l i t y ; " i . e . , t h e i n ­
d u c e d p o l a r i z a t i o n p r o p e r t y o f t h e r e g i o n u n d e r i n ­
v e s t i g a t i o n . T h e u n i t s o f c h a r g e a b i l i t y a r e m i l l i s e c ­
o n d s . N o r m a l ( n o n - m e t a l l i c ) b a c k g r o u n d c h a r g e a b i l i ­
t i e s i n m o s t r o c k s r a n g e f r o m 1 m i l l i s e c o n d t o 5 m i l l i ­
s e c o n d s . A d i s t r i b u t i o n o f 1 p e r c e n t , b y v o l u m e , o f 
m e t a l l i c c o n d u c t i n g m a t e r i a l o f a n a v e r a g e r a n g e o f 

p a r t i c l e s i z e m a y be e x p e c t e d t o i n c r e a s e t h e r e s p o n s e 
l e v e l b y a b o u t 3 m i l l i s e c o n d s , w h i c h i s r e a d i l y v i s i b l e . 

T h e p u l s e s y s t e m p r o v i d e s a n a b s o l u t e m e a s u r e m e n t 
o f i n d u c e d p o l a r i z a t i o n ; i . e . , t h e s i g n i f i c a n t m e a s u r e ­
m e n t i s m a d e i n t h e a b s e n c e o f t h e p r i m a r y f i e l d . A s 
s u c h , i t i s i n h e r e n t l y m o r e s e n s i t i v e t h a n t h e f r e ­
q u e n c y v a r i a t i o n s y s t e m , w h e r e i n t w o m e a s u r e m e n t s 
a r e c o m p a r e d , b o t h o f w h i c h a r e m a d e i n t h e p r e s e n c e 
o f t h e p r i m a r y f i e l d . T h i s i s a c r i t i c a l c o n s i d e r a t i o n 
w h e n m i n e r a l i z e d b o d i e s o f l o w s u l p h i d e c o n t e n t , 
s m a l l s i z e o r g r e a t d e p t h a r e b e i n g s o u g h t . 

F i g u r e 2 b s h o w s a b l o c k d i a g r a m o f t h e a p p a r a ­
t u s e m p l o y e d a n d t h e e l e c t r o d e a r r a y u s e d . T h e s p a c ­
i n g " a " o f t h e t h r e e - e l e c t r o d e a r r a y d e t e r m i n e s t h e 
e f f e c t i v e d e p t h o f p e n e t r a t i o n o f t h e s u r v e y a n d i s 
s e l e c t e d t o g i v e a d e q u a t e p e n e t r a t i o n to t h e d e p t h d e ­
s i r e d . B y v a r y i n g t h e e l e c t r o d e s p a c i n g o v e r a n a n o m a ­
l o u s a r e a a n d c o m p a r i n g t h e r e s p o n s e s o n t h e v a r i o u s 
s p a c i n g s , one m a y o b t a i n a n e s t i m a t e o f t h e d e p t h o f 
b u r i a l o f t h e s o u r c e a n d i t s d i p , etc . 

A p h o t o g r a p h o f t h e t y p e o f a p p a r a t u s e m p l o y e d o n 
t h e s e s u r v e y s i s s h o w n i n F i g u r e 3. T h i s i s k n o w n as 
S e i g e l M k V e q u i p m e n t a n d c o n s i s t s o f t h e f o l l o w ­
i n g m a j o r c o m p o n e n t s : (a ) a 1 , 2 0 0 - w a t t A . C . m o t o r -
g e n e r a t o r se t , (b ) a p o w e r c o n t r o l u n i t c a p a b l e o f 
s u p p l y i n g u p t o 1000 v o l t s a n d 2 a m p e r e s D . C . o u t p u t 
c u r r e n t a n d ( c ) a m e a s u r i n g u n i t . A l l o f t h e s e i t e m s 
a r e p a c k b o a r d - m o u n t e d f o r m a x i m u m p o r t a b i l i t y . 

F i g u r e 4 s h o w s a t y p i c a l i n s t r u m e n t a l s e t - u p i n I r e ­
l a n d . I n t h e n o r m a l o p e r a t i n g p r o c e d u r e , t h e e l e c t r o n i c 
c h a s s i s a r e se t u p i n a t e n t a n d c a b l e s a r e f e d o u t t o 
t h e l i n e b e i n g s u r v e y e d . A s t h e l i n e c r e w i s p r e p a r e d , 
b o t h m e n t a l l y a n d b y a p p a r e l , to w o r k u n d e r a l l t y p e s 
o f w e a t h e r c o n d i t i o n s , t h e s u r v e y i s n o t s t o p p e d b y 
r a i n , etc . T h i s i s i m p o r t a n t i n I r e l a n d , w h e r e , t r a d i ­
t i o n a l l y , t h e r e a r e n o m o r e t h a n 60 r a i n - f r e e d a y s a 
y e a r . 

F o r t h e p r i m a r y s u r v e y c o v e r a g e o n m o s t p r o p ­
e r t i e s , a n e l e c t r o d e s p a c i n g o f 200 t o 300 f t . w a s g e n ­
e r a l l y e m p l o y e d , w i t h a s t a t i o n i n t e r v a l o f 200 f t . a n d 
a l i n e s e p a r a t i o n o f 300 t o 500 f t . O n a n o m a l o u s a r e a s 
l o c a t e d b y t h e p r i m a r y c o v e r a g e , m o r e c l o s e l y s p a c e d 
s t a t i o n s a n d l i n e s a r e e m p l o y e d , as w e l l as a d d i t i o n a l 
s p a c i n g s t o s u p p l y t h e d e t a i l n e c e s s a r y f o r s u b s e ­
q u e n t d r i l l i n g , e t c . 

Figure 3 .—(above)—The Seigel Mk V 
Induced Polarization Unit . 

Figure 4 .—(right)—Typical Field 
Operational Base in Ireland. 
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Case Histories 

I n p r e s e n t i n g t h e t h r e e case h i s t o r i e s t h a t f o l l o w , 
i t m u s t be m a d e p e r f e c t l y c l e a r a t t h e o u t s e t t h a t 
t h e s e m i n e r a l d i s c o v e r i e s a r e t h e p r o d u c t o f t e a m w o r k , 
i n v o l v i n g g e o l o g i c a l , g e o c h e m i c a l a n d g e o p h y s i c a l 
p h a s e s . I t i s o n t h e b a s i s o f t h e f i r s t t w o p h a s e s t h a t 
t h e a r e a s f o r g e o p h y s i c a l i n v e s t i g a t i o n h a v e b e e n s e ­
l e c t e d . A s t h e w r i t e r a n d h i s o r g a n i z a t i o n h a v e b e e n 
c o n c e r n e d o n l y w i t h t h e g e o p h y s i c a l p h a s e , t h i s p a p e r 
w i l l , n a t u r a l l y , a p p e a r to e m p h a s i z e i t . T h e c o n t r i b u ­
t i o n o f o t h e r s t o t h e b r o a d e r e x p l o r a t i o n p r o g r a m 
m u s t n o t be m i n i m i z e d , h o w e v e r . 

I n J a n u a r y , 1962 , a l a r g e l e a d - z i n c - s i l v e r d e p o s i t o f 
a v e r y u n u s u a l t y p e w a s d i s c o v e r e d n e a r T y n a g h , C o . 
G a l w a y , i n t h e R e p u b l i c o f I r e l a n d . T h i s d e p o s i t i n ­
c l u d e s b o t h a s u p e r g e n e e n r i c h e d , p a r t l y o x i d i z e d u p ­
p e r zone a n d a s u l p h i d e p r i m a r y z o n e a n d l i e s i n d o l o -
m i t i c r e e f l i m e s t o n e s o f C a r b o n i f e r o u s a g e n e a r a 
f a u l t c o n t a c t w i t h D e v o n i a n s a n d s t o n e s . S i m i l a r r o c k 
t y p e s a n d c o n t a c t s o c c u r i n m a n y p a r t s o f I r e l a n d , 
so t h a t a n e x t e n s i v e p r o g r a m o f e x p l o r a t i o n w a s i n i ­
t i a t e d b y a n u m b e r o f m i n i n g c o m p a n i e s , s t a r t i n g i n 
t h e s u m m e r o f 1 9 6 2 . A l t h o u g h t h e p a c e h a s s l o w e d u p 
s o m e w h a t f r o m t h e h e c t i c d a y s o f 1962 a n d e a r l y 
1963 , t h i s e x p l o r a t i o n p r o g r a m c o n t i n u e s t o t h e p r e s ­
e n t t i m e . 

T h e u s u a l e x p l o r a t i o n s e q u e n c e , a l t h o u g h n o t f o l ­
l o w e d i n d e t a i l b y a l l c o m p a n i e s , i s as f o l l o w s : 

1 

A s e l e c t i o n o f a r e a s i s m a d e , b a s e d o n t h e g o o d g o v ­
e r n m e n t g e o l o g i c a l m a p s a v a i l a b l e . A s n e a r l y as p o s ­
s i b l e , r o c k t y p e s a n d s t r u c t u r e s s i m i l a r to t h o s e o f 
t h e T y n a g h d e p o s i t a r e s o u g h t . T h o s e a r e a s w i t h 
k n o w n m i n e r a l s h o w i n g s a r e g i v e n h i g h p r i o r i t y , o f 
c o u r s e . 

2 

T h e s t r e a m s e d i m e n t s i n t h e d r a i n a g e p a t t e r n a r e 
s a m p l e d a n d a n a l y z e d f o r s i g n i f i c a n t a m o u n t s o f c o p ­
p e r , l e a d a n d z i n c . S o i l s a m p l e s m a y a l s o be t a k e n , 
o f t e n o n a r e g u l a r g r i d b a s i s , a n d a n a l y z e d . I n t h i s 
f a s h i o n , a r e a s o f a b n o r m a l m e t a l c o n t e n t m a y be 
b r o a d l y d e f i n e d . I n d e t a i l , s u c h g e o c h e m i c a l s a m p l i n g 
h a s o f t e n b e e n h a m p e r e d b y m a n - m a d e c o n t a m i n a t i o n 
a n d c o n f u s e d b y s o i l t r a n s p o r t b y g l a c i a l , f l u v i a l o r 
h u m a n a g e n c i e s . 

3 

G e o p h y s i c a l s u r v e y s , p r i m a r i l y t h e i n d u c e d p o l a r ­
i z a t i o n t y p e , a r e t h e n c o n d u c t e d to m a p t h e s u b s u r ­
f a c e d i s t r i b u t i o n o f s u l p h i d e m i n e r a l i z a t i o n a n d t o 
p r o v i d e g u i d a n c e f o r a d r i l l i n g p r o g r a m t h e r e o n . 

T h i s e x p l o r a t i o n p r o g r a m h a s a l r e a d y b e e n r e m a r k ­
a b l y s u c c e s s f u l , r e s u l t i n g , t o d a t e , i n a n e w l e a d - z i n c -
s i l v e r m i n e - t o - b e a t S i l v e r m i n e s , C o . T i p p e r a r y , f o r 
C o n s o l i d a t e d M o g u l M i n e s , L t d . , t h e p r o b a b l e c o p p e r -
s i l v e r m i n e - t o - b e a t G o r t d r u m , C o s . T i p p e r a r y a n d 
L i m e r i c k , f o r G o r t d r u m M i n e s , L t d . , a n d t h e i n t e r ­
e s t i n g l e a d - z i n c p r o s p e c t a t K e e l , C o . L o n g f o r d , f o r 
t h e R i o T i n t o - Z i n c g r o u p ( R i o f i n e x L t d . ) . F i g u r e 5 
s h o w s t h e l o c a t i o n o f t h e v a r i o u s r e c e n t m i n e r a l d i s ­
c o v e r i e s i n I r e l a n d . D e s p i t e a r e m a r k a b l e s i m i l a r i t y 
i n g e o l o g i c a l s e t t i n g , t h e d e p o s i t s a r e w i d e l y s e p a r a t e d 
g e o g r a p h i c a l l y , o v e r a l e n g t h o f 80 m i l e s , a n d no 
t w o a r e l o c a t e d o n w h a t c a n be c a l l e d t h e s a m e s t r u c ­
t u r e . T h i s bodes w e l l f o r t h e p o s s i b i l i t y o f f u r t h e r 
d i s c o v e r i e s b e i n g m a d e i n I r e l a n d . 

E a c h o f t h e t h r e e case h i s t o r i e s w i l l be d i s c u s s e d 
b e l o w . 

Silvermines Deposit 

A s t h e v e r y n a m e o f t h e a r e a i m p l i e s , t h e S i l v e r -
m i n e s r e g i o n h a d b e e n k n o w n , f o r m a n y c e n t u r i e s , as 
a l o c a l i t y m i n e r a l i z e d w i t h l e a d , z i n c a n d s i l v e r . M e t a l 
p r o d u c t i o n h a d t a k e n p l a c e a t s e v e r a l p e r i o d s i n t h e 
p a s t , a l t h o u g h a t t h e t i m e o f t h e p r e s e n t i n v e s t i g a t i o n s 
t h e m i n e s w e r e d o r m a n t . T h e v e r y p r o m i n e n t S i l v e r -
m i n e s f a u l t , s t r i k i n g a b o u t N 7 0 ° E , w a s k n o w n t o be 
t h e s i g n i f i c a n t c o n t r o l i n t h e r e g i o n , w i t h t h e o l d 
m i n e s a n d p r o s p e c t p i t s s c a t t e r e d a l o n g i t s l e n g t h o v e r 
a d i s t a n c e o f a b o u t 2 m i l e s . D u e t o t h e p a s t m i n i n g 
a c t i v i t y a n d t r a n s p o r t b y b o t h d r a i n a g e a n d m a n , a 
v e r y e x t e n s i v e a r e a g a v e r i s e t o e x t r e m e l y h i g h geo ­
c h e m i c a l i n d i c a t i o n s i n l e a d a n d z i n c . T h e i n d u c e d 
p o l a r i z a t i o n s u r v e y e x e c u t e d i n l a t e 1 9 6 2 a n d e a r l y 
1 9 6 3 c o v e r e d m u c h o f t h e c o n c e s s i o n a r e a o n 8 0 0 - f t . 
s e c t i o n s a n d t h e g e o l o g i c a l l y i n t e r e s t i n g p o r t i o n t h e r e ­
o f o n 4 0 0 - f t . s e c t i o n s . T h e t h r e e - e l e c t r o d e a r r a y , w i t h 
2 0 0 - f t . e l e c t r o d e s p a c i n g , w a s e m p l o y e d o n a l l l i n e s , 
a n d s p a c i n g s o f 100 f t . a n d 400 f t . w e r e a l s o e m p l o y e d 
o n t h e 4 0 0 - f t . d e t a i l l i n e s . I n a l l , a p p r o x i m a t e l y 5 
m i l e s o f t h e s t r i k e l e n g t h o f t h e S i l v e r m i n e s f a u l t 
w e r e c o v e r e d b y t h e p r e s e n t s u r v e y , 2y2 m i l e s i n d e ­
t a i l . A t l e a s t t e n d i s t i n c t z o n e s o f a b n o r m a l l y h i g h 
p o l a r i z a t i o n w e r e i n d i c a t e d , o f w h i c h a b o u t h a l f l a y 
i n t h e S i l v e r m i n e s m i n e r a l i z e d b e l t a n d i t s e x t e n s i o n s 
t o t h e w e s t a n d eas t . 

O n e o f t h e s e z o n e s , d e s i g n a t e d t h e G a r r y a r d , h a s 
r e s p o n d e d f a v o u r a b l y t o t h e s u b s e q u e n t d r i l l i n g , r e ­
s u l t i n g i n t h e d i s c o v e r y o f a m i n e a b l e o r e b o d y . 

T o d a t e , t h e a n n o u n c e d p r o v e n t o n n a g e f i g u r e s i n ­
c l u d e 12 m i l l i o n t o n s a v e r a g i n g a p p r o x i m a t e l y 8 p e r 
c e n t z i n c , 3 p e r c e n t l e a d a n d 1 o u n c e o f s i l v e r i n t h e 
G a r r y a r d zone . T h i s z o n e l i e s to t h e w e s t o f t h e z o n e 
f r o m w h i c h t h e p r e v i o u s p r o d u c t i o n h a d t a k e n p l a c e . 

s c o I e 
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Figure 5.—Location Plan of Recent Mineral Discoveries 
in Ireland. 



F i g u r e 6 s h o w s a t y p i c a l d i s c o v e r y p r o f i l e a c r o s s 
t h e m a i n o r e z o n e , o n t h e s e c t i o n 3 8 . 4 0 0 E . T h e 2 0 0 - f t . 
e l e c t r o d e s p a c i n g r e s u l t s , b o t h c h a r g e a b i l i t y a n d r e ­
s i s t i v i t y , a r e s h o w n i n p r o f i l e f o r m . T h e g e o l o g i c sec ­
t i o n , as d e d u c e d f r o m n i n e d r i l l h o l e s , i s s h o w n b e l o w 
t h e g e o p h y s i c a l p r o f i l e s . I n a f a s h i o n a l m o s t i d e n t i c a l 

Figure 6 .—Typical Discovery Traverse, Silvermines 
Deposit. 

to t h a t o f t h e T y n a g h d e p o s i t , t h e S i l v e r m i n e s o r e -
b o d y i s l o c a t e d i n g e n t l y n o r t h - d i p p i n g d o l o m i t i c l i m e ­
s t o n e s a d a j a c e n t t o a f a u l t c o n t a c t w i t h t h e D e v o n i a n 
" O l d R e d " s a n d s t o n e . T h e m i n e r a l i z a t i o n h e r e i s c o m ­
p o s e d o f b o t h m a s s i v e a n d d i s s e m i n a t e d s u l p h i d e s , 
w i t h t h e f o r m e r c o m p o s e d o f a h i g h p e r c e n t a g e o f 
p y r i t e . T h e m i n e r a l i z a t i o n i s e s s e n t i a l l y c o n f o r m a b l e , 
i n t w o d i s t i n c t h o r i z o n s , a n d i s t h e r e f o r e f l a t l y d i p ­
p i n g e x c e p t i n t h e v i c i n i t y o f t h e f a u l t , w h e r e t h e 
d i p s a r e m u c h s t e e p e r , p e r h a p s d u e t o " d r a g f o l d i n g " 
o n t h e f a u l t . 

B e c a u s e o f t h e h i g h p y r i t i c c o n t e n t o f t h e m i n e r a l ­
i z a t i o n n e a r t h e f a u l t , a l o n g w h i c h i t c omes c l o s e s t t o 
t h e g r o u n d s u r f a c e , w e see b o t h a m a r k e d i n c r e a s e i n 
c h a r g e a b i l i t y a n d a s h a r p d e c r e a s e i n r e s i s t i v i t y i n 
t h a t v i c i n i t y . F r o m a n o r m a l b a c k g r o u n d o f 2-4 m i l l i ­
s e c o n d s , t h e c h a r g e a b i l i t y c u r v e r i s e s t o a p e a k r e ­
s p o n s e o f 20 m i l l i s e c o n d s o v e r t h e s u b - o u t c r o p o f 
t h e b o d y o n t h i s s e c t i o n . T h e s u b s i d i a r y p e a k o f 
a b o u t 12 m i l l i s e c o n d s n e a r U N i s b e l i e v e d to be d u e 
t o d i s s e m i n a t e d p y r i t e i n t h e c h e r t h o r i z o n . 

F i g u r e 7 s h o w s t h e m u l t i p l e s p a c i n g c h a r g e a b i l i t y 
r e s u l t s o n t h e s a m e s e c t i o n , u s i n g e l e c t r o d e s p a c i n g 
o f 100 , 200 a n d 400 f t . a n d t h e t h r e e - e l e c t r o d e a r ­
r a y . O n c o m p a r i n g t h e r e s u l t s w i t h t h e v a r i o u s s p a c ­
i n g s , t w o i t e m s o f i n t e r e s t m a y be n o t e d ; f i r s t l y , t h e 
p r o g r e s s i v e i n c r e a s e i n p e a k a m p l i t u d e w i t h s p a c i n g , 
t e s t i f y i n g t o t h e i n c r e a s e o f m i n e r a l i z a t i o n w i t h d e p t h , 
e v e n d o w n t o a d e p t h o f 300 f t . , a n d , s e c o n d l y , t h e 
p r e s e n c e o f b u r i e d m a t e r i a l o f h i g h p o l a r i z a t i o n a t 
d e p t h b e n e a t h s e c t i o n 1 0 N t o 1 8 N o n t h i s l i n e . T h e 
l a t t e r i s u n d o u b t e d l y d u e to t h e d o w n - d i p e x t e n s i o n o f 
t h e u p p e r m i n e r a l i z e d h o r i z o n , w h i c h i s p r e s e n t a t 
d e p t h s o f 300 t o 400 f t . o v e r t h i s r e g i o n . 

T h e i n d u c e d p o l a r i z a t i o n r e s u l t s o n t h e S i l v e r m i n e s 
d e p o s i t w e r e q u i t e d e f i n i t i v e a n d h a v e p r o v i d e d g o o d 
g u i d a n c e f o r t h e e x p l o r a t o r y d r i l l i n g . I t i s t r u e , h o w ­
e v e r , t h a t t h e m a s s i v e s u l p h i d e p o r t i o n s o f t h i s d e ­
p o s i t w o u l d be a m e n a b l e to d e t e c t i o n b y t h e m o r e c o n ­
v e n t i o n a l e l e c t r i c a l m e t h o d s , s u c h a s e l e c t r o m a g n e t i c 
i n d u c t i o n o r r e s i s t i v i t y . A s s u c h , i t i s n o t a s g o o d a 
t e s t o f t h e c a p a b i l i t i e s o f t h e i n d u c e d p o l a r i z a t i o n 
m e t h o d a s a r e t h e t w o case h i s t o r i e s w h i c h f o l l o w . 

Gortdrum Deposit 

T h e G o r t d r u m a r e a , n e a r t h e m u ­
t u a l b o r d e r o f C o s . L i m e r i c k a n d 
T i p p e r a r y , w a s o r i g i n a l l y s e l e c t e d 
t o c o v e r t h e e a s t e r n e x t e n s i o n o f 
t h e f o r m e r O o l a M i n e s l e a d - z i n c 
d e p o s i t , s o m e 3 m i l e s t o t h e w e s t . 
R e g i o n a l g e o c h e m i c a l s a m p l i n g o f 
t h e s t r e a m s e d i m e n t s i n t h i s a r e a , 
f o l l o w e d b y s o i l t r a v e r s e s , i n d i c a t e d 
a m o d e r a t e l y s t r o n g c o p p e r s o i l 
a n o m a l y . I n d u c e d p o l a r i z a t i o n s u r ­
v e y s w e r e c a r r i e d o u t i n M a y , 
1963 , a n d J a n u a r y , 1964 , l e a d i n g t o 
t h e l o c a l i z a t i o n o f t h e s u l p h i d e 
m i n e r a l i z a t i o n a s s o c i a t e d w i t h t h e 
g e o c h e m i c a l a n o m a l y . A s t h e r e w a s 
a 3 0 0 - f t . l a t e r a l d i s p l a c e m e n t b e ­
t w e e n t h e c e n t e r s o f t h e g e o p h y s i c ­
a l a n d g e o c h e m i c a l i n d i c a t i o n s a n d 
t h e s u r f a c e t o p o g r a p h y i s v e r y 
g e n t l e , i t w a s i n i t i a l l y q u e r i e d a s 
t o w h e t h e r t h e t w o i n d i c a t i o n s 



V W V FAULT 

I- 2 % , - B - l % .25- 5 % 

% Cu 

GORTDRUM MINES LTD 

IP P R O F I L E 
SECTION J O O E , FACING WEST 

J ELECTR.O0E ARRAY - 0 . 100' 

, W W : FAULT 

1-211. 5 - 1 % , 2 5 - 5 % 

V. Cu 

GORTDRUM MINES LTD. 

I.P P R O F I L E S 
SECTION 2 0 0 E , FACING WEST 

i ELECTRODE ARRAY- MULTIPLE SPACING 

Figure 8.—Typical Discovery Traverse, Gortdrum Deposit. Figure 9.—Multiple Spacing Results, Gortdrum Deposit. 

w e r e r e l a t e d . T h e s u b s e q u e n t d r i l l i n g h a s f u l l y c o n ­
f i r m e d t h e g e o p h y s i c a l p r e d i c t i o n s . 

O n t h e i n i t i a l t w o g e o p h y s i c a l p r o g r a m s , t h e t h r e e -
e l e c t r o d e a r r a y w i t h 1 0 0 - f t . s p a c i n g w a s e m p l o y e d , a s 
a r e l a t i v e l y s h a l l o w s o u r c e o f t h e g e o c h e m i c a l a n o m a l y 
w a s e x p e c t e d . T h e s u r v e y l i n e s w e r e a t 2 0 0 - f t . i n t e r ­
v a l s . F i g u r e 8 p r e s e n t s a t y p i c a l d i s c o v e r y t r a v e r s e , 
s h o w i n g b o t h t h e c h a r g e a b i l i t y a n d r e s i s t i v i t y p r o ­
f i l e s a s w e l l a s t h e c o r r e s p o n d i n g g e o l o g i c s e c t i o n . A 
p e a k c h a r g e a b i l i t y o f a b o u t 17 m i l l i s e c o n d s i s o b ­
s e r v e d , r i s i n g f r o m t h e n o r m a l b a c k g r o u n d o f 2-4 
m i l l i s e c o n d s . T h e r e i s n o r e s i s t i v i t y e x p r e s s i o n o f t h e 
m i n e r a l i z e d z o n e , l y i n g a s i t does o n t h e f l a n k o f a 
h i g h - r e s i s t i v i t y a r e a . 

F i g u r e 9 s h o w s t h e c h a r g e a b i l i t y p r o f i l e s f o r e l e c ­
t r o d e s p a c i n g s o f 50 , 100 a n d 200 f t . P o i n t s o f s p e ­
c i a l i n t e r e s t d e d u c e d f r o m t h e s e p r o f i l e s i n c l u d e t h e 
f o l l o w i n g : 

1. — T h e e x t r e m e l y s h a r p c u t - o f f o f t h e h i g h c h a r g e -
a b i l i t y l e v e l s o n t h e s o u t h s i d e o f t h e a r e a a n d t h e 
g r a d u a l d r o p - o f f i n l e v e l o n t h e n o r t h s i d e . T h i s w a s 
i n c o n s i s t e n t w i t h t h e t h o u g h t o f a b e d d e d - t y p e d e ­
p o s i t c o n f o r m a b l e w i t h t h e l i m e s t o n e s , w h i c h a r e 
k n o w n t o d i p f l a t l y t o t h e s o u t h . A f a u l t o r o t h e r c o n ­
t a c t w a s p o s t u l a t e d , d i p p i n g s t e e p l y , p r o b a b l y t o t h e 
n o r t h . T h e i n i t i a l d r i l l h o l e s o n t h e s e c t i o n ( N o s . 1, 
2 a n d 6 ) w e r e d r i l l e d to t h e n o r t h o n t h e o r i g i n a l 
g e o l o g i c - d i p p r e m i s e , b u t t h e l a t e r h o l e s (e.g., N o s . 7 
a n d 8 ) h a v e a l l b e e n d r i l l e d t o t h e s o u t h . 

2 . — T h e h i g h - p o l a r i z a t i o n m a t e r i a l does n o t q u i t e 
o u t c r o p , b u t s t i l l c o m e s w i t h i n a b o u t 2 5 f t . o f t h e 
g r o u n d s u r f a c e a c r o s s a w i d t h o f a b o u t 200 f t . , i n ­
c l u d i n g t w o o r m o r e l e n s e s . T h i s m a t e r i a l e x t e n d s t o 
a t l e a s t 2 0 0 f t . i n d e p t h . 

T h e a c t u a l d r i l l i n g r e s u l t s c o n f i r m t h e p r e s e n c e o f 
a z o n e o f f i n e l y d i s s e m i n a t e d c h a l c o c i t e a n d b o r n i t e , 
w i t h v e r y m i n o r c h a l c o p y r i t e , i n d o l o m i t i c l i m e s t o n e s . 
T h e m i n e r a l i z a t i o n i s s o m e w h a t e r r a t i c a l l y d i s t r i b u t e d 
b u t , i n g e n e r a l , i n c r e a s e s as one a p p r o a c h e s a n o r t h -

d i p p i n g f a u l t , w h i c h b r i n g s t h e l i m e s t o n e s i n t o c o n ­
t a c t w i t h t h e D e v o n i a n O l d R e d s a n d s t o n e s . T h i s f a u l t 
h a s b e e n f o u n d t o s t r i k e a b o u t N 7 0 ° E . G e o l o g i c a l l y , 
t h e r e f o r e , t h i s e n v i r o n m e n t i s a l m o s t i d e n t i c a l t o 
t h a t o f t h e T y n a g h a n d S i l v e r m i n e s d e p o s i t s . T h e m i n ­
e r a l i z a t i o n i n t h e G o r t d r u m a r e a i s q u i t e d i f f e r e n t , 
h o w e v e r , b o t h i n t y p e a n d a m o u n t . T h e a v e r a g e g r a d e 
o f t h e d e p o s i t i s less t h a n 2 p e r c e n t c o p p e r , w i t h 
a b o u t 0.65 o u n c e o f s i l v e r f o r e a c h 1 p e r c e n t c o p p e r 
( a l t h o u g h c o n s i d e r a b l e p o t e n t i a l o p e n - p i t t o n n a g e m a y 
e x i s t ) , so t h a t t h e a v e r a g e s u l p h i d e c o n t e n t , b y v o l ­
u m e , i s 3 p e r c e n t o r l e s s . T h e h i g h c h a r g e a b i l i t y r e ­
s p o n s e s o b s e r v e d o v e r t h i s d e p o s i t a r e a r e m a r k a b l e 
t r i b u t e t o t h e s e n s i t i v i t y o f t h e p u l s e - t y p e i n d u c e d 
p o l a r i z a t i o n m e t h o d , p a r t i c u l a r l y w h e n d e a l i n g w i t h 
t r u l y d i s s e m i n a t e d - t y p e s u l p h i d e m i n e r a l i z a t i o n w i t h 
a s m a l l a v e r a g e p a r t i c l e s i z e . 

A s d e v e l o p m e n t d r i l l i n g i s s t i l l i n p r o g r e s s o n t h i s 
d e p o s i t , n o o v e r - a l l g r a d e o r t o n n a g e f i g u r e s h a v e as 
y e t b e e n r e l e a s e d . 

Keel Deposit 

T h e d e p o s i t s n e a r K e e l a n d L o n g f o r d , C o . L o n g ­
f o r d , o c c u r o n a k n o w n l i m e s t o n e - s a n d s t o n e c o n t a c t , 
w h i c h i s , no d o u b t , one o f t h e r e a s o n s w h y e x p l o r a t i o n 
i n t e r e s t w a s a t t r a c t e d t h e r e t o . S o i l s a m p l i n g t r a v e r s e s 
b y R i o f i n e x L t d . , a n e x p l o r a t i o n s u b s i d i a r y o f R i o 
T i n t o - Z i n c C o r p o r a t i o n , L t d . , e s t a b l i s h e d t h e p r e s ­
e n c e o f a n o m a l o u s l e a d a n d z i n c c o n c e n t r a t i o n s . A 
h o r i z o n t a l - l o o p e l e c t r o m a g n e t i c s u r v e y w a s i n i t i a l l y 
e x e c u t e d i n a n o t h e r a t t e m p t t o d e t e r m i n e t h e s o u r c e 
o f t h e g e o c h e m i c a l i n d i c a t i o n s , b u t w i t h n e g a t i v e r e ­
s u l t s . T h i s w a s f o l l o w e d b y i n d u c e d p o l a r i z a t i o n s u r ­
v e y s i n N o v e m b e r a n d D e c e m b e r , 1 9 6 2 . T h e t h r e e -
e l e c t r o d e a r r a y , w i t h a n e l e c t r o d e s p a c i n g o f 200 f t . , 
w a s e m p l o y e d o n t h e r e c o n n a i s s a n c e s u r v e y . A n o m a ­
l o u s c h a r g e a b i l i t y z o n e s w e r e i n d i c a t e d a n d e x p l o r a ­
t o r y d r i l l i n g c o m m e n c e d s h o r t l y t h e r e a f t e r . A l t h o u g h 
no p u b l i c a t i o n o f r e s u l t s h a s b e e n m a d e , t h e y a r e o f 
s o m e p o t e n t i a l i n t e r e s t , a s d r i l l i n g h a s c o n t i n u e d , a t 
i n t e r v a l s , t o t h e p r e s e n t t i m e . 
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F i g u r e 10 s h o w s a t y p i c a l s e c t i o n a c r o s s t h e p r o s ­
pec t , p r e s e n t i n g t h e g e o p h y s i c a l a n d g e o c h e m i c a l r e ­
s u l t s i n p r o f i l e f o r m , a s w e l l as t h e g e o l o g i c a l s e c t i o n 
i n t e r p r e t e d f r o m t h r e e h o l e s . T h e r e l a t i o n s h i p b e ­
t w e e n t h e m i n e r a l i z e d h o r i z o n , t h e g e o p h y s i c a l p e a k 
a n d t h e g e o c h e m i c a l p e a k s i s a m a t t e r o f c o n s i d e r a b l e 
i n t e r e s t . T h e s u b - o u t c r o p o f t h e m i n e r a l i z e d h o r i z o n 
a n d t h e g e o p h y s i c a l p e a k a r e i n g o o d a g r e e m e n t (see 
a l s o F i g u r e 1 1 ) . T h e l e a d p e a k i s d i s p l a c e d a b o u t 
400 - 500 f t . d o w n s l o p e t o t h e s o u t h . T h e z i n c p e a k 
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Figure 10.—Typical Discovery Traverse, Keel Deposit. 
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Figure 11.—Multiple Spacing Results, Keel Deposit. 

i s d i s p l a c e d s t i l l a n o t h e r 300 f t . t o t h e s o u t h . T h e 
a c t u a l t o p o g r a p h i c s l o p e i s o n l y 1-2 d e g r e e s t o t h e 
s o u t h , so t h a t t h i s d i s p l a c e m e n t i s d i f f i c u l t t o a c ­
c o u n t f o r o n t h e b a s i s o f s o i l c r e e p . T h e r e i s o n l y a 
m i n o r r e s i s t i v i t y d e p r e s s i o n a s s o c i a t e d w i t h t h e m i n ­
e r a l i z a t i o n , i n d i c a t i n g w h y t h e e l e c t r o m a g n e t i c s u r ­
v e y f a i l e d t o g i v e a n y p o s i t i v e r e s p o n s e t o i t . 

T h e m i n e r a l i z a t i o n i t s e l f i s p r i m a r i l y s p h a l e r i t e , 
w i t h s o m e g a l e n a a n d , o n t h e a v e r a g e , l ess t h a n 5 p e r 
c e n t p y r i t e . I t i s f o u n d t o l i e p r i m a r i l y i n a d o l o m i t e 
h o r i z o n a d j a c e n t t o a c o n t a c t w i t h s a n d s t o n e . I n t h i s 
case , t h e c o n t a c t m a y be l a r g e l y a d e p o s i t i o n a l one 
a n d n o t d u e t o a f a u l t . M i n e r a l i z a t i o n o c c u r s t o a 
m i n o r e x t e n t i n t h e s a n d s t o n e a s w e l l . 

F i g u r e 11 s h o w s t h e c h a r g e a b i l i t y r e s u l t s o f t h e 
m u l t i p l e s p a c i n g p r o f i l e s o n t h i s s e c t i o n . S p a c i n g s o f 
50 , 100 a n d 200 f t . w e r e u s e d . T h e p r o g r e s s i v e s t e p -
o u t o f t h e p e a k v a l u e s t o t h e s o u t h w i t h t h e i n c r e a s e 
i n e l e c t r o d e s p a c i n g i n d i c a t e s t h e e f f e c t o f t h e r e l a ­
t i v e l y f l a t d i p t o t h e s o u t h o f t h e m i n e r a l i z a t i o n . T h e 
s u b - o u t c r o p o f t h e m i n e r a l i z a t i o n i s n e a r s t a t i o n 2 6 N , 
a t a d e p t h o f l ess t h a n 2 5 f t . A s h o l e K 3 B , o n l y 100 
f t . a w a y , i n t e r s e c t e d a l m o s t 60 f t . o f o v e r b u r d e n one 
m u s t c o n c l u d e t h a t t h e b e d r o c k s u r f a c e i s r a t h e r i r ­
r e g u l a r i n t h i s a r e a . T h e p e a k c h a r g e a b i l i t y o f 24 m i l ­
l i s e c o n d s w o u l d s u g g e s t a m e t a l l i c c o n d u c t o r c o n t e n t 
o f t h e o r d e r o f 6 t o 12 p e r c e n t , b y v o l u m e , i n t h i s 
a r e a . 

I t i s t h e w r i t e r ' s h o p e t h a t h e h a s n o t g i v e n t h e i m ­
p r e s s i o n t h a t e v e r y i n d u c e d p o l a r i z a t i o n a n o m a l y i n 
I r e l a n d i n e v i t a b l y d e f i n e s a n o r e b o d y , o r t h a t e v e r y 
e x p l o r a t i o n v e n t u r e t h e r e i s c r o w n e d w i t h s u c c e s s . 
A s i d e f r o m e f f e c t s d u e t o t h e m a n y m a n - m a d e c o n ­
d u c t o r s , s u c h as g r o u n d e d p o w e r l i n e s , r a b b i t f e n c e s 
a n d b u r i e d p i p e l i n e s , t h e r e a r e c e r t a i n c a r b o n a c e o u s 
s e d i m e n t s , i n p a r t i c u l a r t h e C a l p l i m e s t o n e , w h i c h 
o v e r l i e s t h e o r e - b e a r i n g d o l o m i t i c l i m e s t o n e i n s o m e 
p l a c e s , w h i c h y i e l d h i g h p o l a r i z a t i o n r e s p o n s e s . F o r ­
t u n a t e l y , t h e a r e a l d i s t r i b u t i o n o f t h e l a t t e r i s u s u a l l y 
b r o a d e n o u g h to s u g g e s t a f o r m a t i o n a l o r i g i n . A l s o , 
f o r t u n a t e l y , t h e C a l p i s , s t r a t i g r a p h i c a l l y , s u f f i c i e n t ­
l y w e l l s e p a r a t e d f r o m t h e o r e - b e a r i n g l i m e s t o n e s so 
t h a t t h e e f f e c t f r o m t h e s e t w o h o r i z o n s m a y be r e ­
s o l v e d . W i t h t h e g e o l o g i c a l a n d g e o c h e m i c a l i n f o r m a ­
t i o n a v a i l a b l e , one c a n u s u a l l y d e t e r m i n e w h e t h e r a 
p a r t i c u l a r i n d u c e d p o l a r i z a t i o n i n d i c a t i o n w a r r a n t s 
i n v e s t i g a t i o n b y d r i l l i n g . D e s p i t e i t s l i m i t a t i o n s , t h e 
p u l s e - t y p e i n d u c e d p o l a r i z a t i o n m e t h o d h a s w e l l d e m ­

o n s t r a t e d i t s a p p l i c a t i o n t o a b r o a d 
r a n g e o f b a s e m e t a l e x p l o r a t i o n 
p r o b l e m s i n I r e l a n d . 
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