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Thfs reconnaissance was c a r r i e d  o u t  on v i r g i n  t e r r i t o r y  o f  

This is n o t ,  s t r i c t l y  spcakine, & n a p  s i n c e  

I 
the p r o p e r t y  che re  no minera l  occurencjcs :yere kno7:n e x i s t .  The r a s u l t s  
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ths scale ichiah is 1" f o r  150 f ee t  along t h s  p r o f i l e s ,  is In for 50 

F e e t  per psndlcular t h e r e t o ,  

reprzsentation of t hs  reconnaissznce ~ m r k ,  t he  pu rpose  of v.!fiich is t o  

o u t l i n e  broac l ly  the area o f  e l s c t r i c a l  a c t i v i t y  discoveredo 

It Is t h e r e f o r e ,  merely an idea l  

Five ~ r o f i l e s  of spontaneous p o l a r i z a t i o n  number ~1 t o  PS 

were traced* 

a c t i v i t y  running all t h r o u s h  t h e  p r o p e r t y  in a n  east-;?est d i r e c t i o n  

fron Profile P1 t o  P r o f i l e  P50 Tha axis of' t h i s  zone of a c t i v i t y  

may be approximately l o c a t e d  along l i n e  &?LI. 

They sho;.i: a l a rge  b e l t  of i n t e n s e  negative electricah 

As Boon a s  the  e l e c t r i c a l  results  ere o b t a i n e d ,  o u r  

observer advised t h ~ t  a s k i X . U 3  p i t  be ciug in t h e  neighbourhood 

of' p r o f i l e  P2, ?;here t h e  e l w t r i c a l  r e a c t i o n  is particularly strong. 

This f irst  minin;,: research led t o  t h e  d k c o o e r y  of a massive orebody 

under a very  shaUo-:, overburdsne ?:e are  of t h e  o p i n i o n  t h a t  t h i s  

orebody extends across the  p ro3e r ty  between p r o f i l e  P1 and P5, and 

t h e  
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primarily, however, exploration procedures based on the  

b 

flow of na tu ra l  c u r r e n t s ,  r e l y  on the  * tml f -po tan t i a ln  currents 

which arise  spontaneous ly  i n  c e r t a i n  mdnaral bodies, due t o  t h e  * 

polarization OP these b o d i e s ,  

are natural b a t t e r i e s ,  buried In the  ground. In u t i l i z i n g  this 

Phenomenon, the  geophysicist is p r o f i t i n g  fron a natural f i e l d  of 

force  of fe red  ready t o  h i s  hand* He is sparad t h o  necessity of 

taking i n t o  t h e  f i e l d  apparatus,  more (or l e s s  cumbersome, t o  apply 

en artificially c r a a t e d  f i e l d  of“ f o r c e  t o  t he  earth.  On the o t h e r  

hand, he Can neither vary the  place of‘ application nor t h e  magnitude 

of t he  f o r c e ,  but nust accept  i t  as  n a t u r e  provides i t . 

In o t h e r  \vords, such mineral  d e p o s i t s  

From near  t h e  apex of t h e  s u l p h i d e  body; thc  e l e c t r i c a l  

cur ren t  travels  dova  the  ve in ,  lens or o the r  form OF d e p o s i t ,  to 

gome p o i n t  in d e p t h  ( t h e  LC?YF?T ternlaus cf fykc dzpzl i ; i t ,  OT p o s s i b l y  

the zone of m1:iImurn a c i d i t y  or of maximum a l k a l i n i t y )  vihsre it passes - 

into t h e  Gall rocks.-  It spreads thrbugh t h e  count ry  rock  as it 

returns t m a r d s  t h e  surface,  f i n a l l y  to converse on the  sulphide apex. 

Its r e t u r n  i n t o  the  su lph ide  apex to cclmplete the  c i r c u i t  c r ea t e s  a 

negative-pole  t h e r e ,  and produces a cenLtm of negative polarity a t  . 
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t. . the ground surface in t h a t  v i c i n i t y .  

A second f a c t o r  Influencing t h e  potentials observable a t  the 

8urfac8, is t h e  e l e c t r i c a l  c o n t i n u i t y  of t h e  netallically conductive ’ * 

mineral d e p o s i t .  

a higher  p o t e n t i a l  than  a body of disseminated mineralization. This 

presumably due lo h ighe r  internal resistance offered  by a v e i n  strur 

A body of‘ massive sulphides, for example, e ill yielf 

~ 
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In consequence, t h e  Froltags d r o p  t v i t h i n  t h e  resistance ve in  s t r u c t u r e  
A 

itself  is considerably more pronounczd than  in t h e  case of  nom 

' .  

massive, conduct ive  sulpkiOm. This m u s e s  p r o p o r t i o n a t s l y  lor;.er 

pbtentlal drops  in t h e  V x t e r i o r " ,  or near-surface,  p o r t i o n  of t he  

circuit ava i l ab le  f o r  o b s e r v a t i o n .  

A rough correspondence o f t o n  exists betqecn t h e  percentage of 

conduotive sulphidss present, and the maximum p o t e n t i a l  observable at 

the surface, above a shallov; sulphide body apex. k potential of 50 

m i l l i v o l t s  ( 1. m i l l i v o l t  Is 00001 volt) usua l ly  indicates about 5 2er  

oent t o t a l  conduct ive  m i n e r a l s ,  or p o s s i b l y  l e s s .  Increasing c o n t e n t  

of conductive mlncrallzation is suggested by h ighe r  p o t e n t l a l s ,  and 

when potent ia1 .s  of 309 mv. and hisher a re  r e c o r d s d ,  it mag b e  assumed 

that  tha  causative body carries heavy su lph ide  nineralization, say 

30 p e r  c a n t  or more. 
-l 

. A t h i r d  f ac to r  in t h e  s t r e n g t h  and distribution of p o t e n t i a l s  

observable a t  t h e  s u r f a c e ,  is the  ex tens ion  in dep th  of t h e  reacting 

A Tell- mineralized sulphide, c) r o t h e r  conductive extending 

t o  considerable d e p t h  izill have i t s  upper  and l m e r  ends bathed in 

.contrasting e l e c t r o l y t e s ,  and w i l l  generate strong p o t e n t i a l s .  *me 
t i v e  (near surface ) and p o s i t i v e  (deep- ly ing)  p o l  e s of this n a t u r a l  

battery -.?I11 be E i d e l y  separa ted ,  and the  c u r r e n t  w i l l  spread far i n t o  

the coun t ry  rock  in i t s  r e t u r n  to the  surface. . 

broad e l e c t r i c a l  f i e l d  c e n t r e d  gore o r  less above the minera l  apex, rz - 

n o t i c e a b l e  inc reases  in ground p o t e n t i a l s l  comenc ing  as  nuch a3 30C -.* 

or 60 acay fron t h e  v a i n ,  In the   all rocks  on each side. The p o t  

This w i l l  produe6 a 
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In resume, s l e e t r i m 1  o u r r e n t s  are  spontaneous ly  g e n o r a t s d  

by t he  electrochemical r e a c t i o n s  b e t m e n  metallically conduct ive  minerals 

(mostly t he  sulphidss, a r sen ides ,  antirnonides, tellurides, e t c e  ) and 

e l e c t r o l y t e s  in t h e  Gurroundfng r o c k s  and s o i l s o  The strength of t h e  
\ 

-.electrical p o t e n t i a l s  t h u s  c r ea t ed  depends on the ch3micab n a t u r e  of 

the  metallic and the  e l e c t r o l y t i c  canductors  in con tac t  m d t h  each  o the r .  

The s t r e n g t h  o f  p o t e n t i a l s  observable a t  the  sur face ,  ove r  a d e g o s i t ,  

depends a l s o  on t h e  Fercentnge of suhphides present  on ths v e r t i c a l  s i z e  

o f  t he  d e p o s i t ,  and on t h e  depth  of ovevrburden. 
i 

The instrument used f o r  measuring spontaneous p o l a r i z a t i o n  

potentials I s  a potentiometer-voltmetlsr ,  sensitive t o  1 millivolt. In 

t h i a  apparatus, e measured c u r r e n t  i s  d r a m  from sone f l a s h l i g h t  b a t t e r i e  

ear th ,  a wnulJ-nethodw of m a s u r e m n t .  By opposing t h e  ground c u r r e n t  

w i t h  an equal and opposite  current fron t h e  b a t t e r i e s ,  no c u r r e n t  is 

drasn Prom t h e  ground. 'Zere t h e  c u r r e n t  d r a m  f rom t h e  ea r th ,  a new, 

and unrelatzd, c i r o u i t  m u l d  b e  set up, distorting t h e  o r i g i n a l  e l e c t r i c e  

f i e l d  and invalidating t he  observations. 

Another disturbing f a c t o r  is occasionally encountered in 

mountainous country,  namely, t h e  "topographic e f f e c t %  This e f f e c t  is t o  

be suspected where t h e  p r o f i l e s  of  e l e c t r i c a l  potentials shox striking 

similarity t o  the topographic p r o f i l e s .  ,Unfortunately, it produces 

negative c e n t r m  on or near h i l l  t o p .  I t  has been ascr ibed ,  on occas ion  

t o  t h e  p o t e n t i a l  g r a d i e n t  i n  t h e  atmospheree Since  neighbouring h i l l s  o f  

c 
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.I-# ' :e s imi lar  s l o p e  and a l t i t u d e  can show r a d i c a l l y  d i f f e r e n t  topographic  * .  
* .  0 

i e f fec t s ,  and since the topographic e f f e c t  I s  f r e q u e n t l y  absen t  a l t o s t h e r ,  

nothing a s  uniform B S  t h e  a t a o s p h s r i c  p o t e n t i a l  gradient is l i k e l y  t o  be 

t h e  eausee 

ellectro-f i l t m  t ion  

R a t h e r ,  the f a c t o r  t o  be cons ide red  is the  phenomenon of 

En the  s sa rch  f o r  sulphides and r e l a t e d  minerals ( s u l p h a r s e n i d e  

sulphantirnonides,  arsenides, ant imonides,  t e l l u r i d e s ,  e t o e ) ,  t h e  spontane 

polarization method f u r n i s h e s  a r a p i d  and economical spearhead f o r  t h s  

a t t a c k ,  In o o q e t e n t  hands, such a survey can be and should  b e  thorough1 

in te rgra ted  in t h s  program of g e o l o g i c a l  eZp lo ra t ion  and diamond d r i l l i n s  
1 

Correlated a l s o  - 8 i t h  f i n d i n g s  by o t h e r  geophysical tschniques, such an 

overa l l ' p rog ram furnishes a poaerf'ul tool, f o r  economy of t i m s  and money 

in the f i n d i n g  of" new ore d e p o s i t s  and, of equal l a p o r t a m e ,  in l e s s e n i n g  

the c o s t  of n o t  f i n d i n g  ore .  
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