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R e p o r t  on the E l e c t r i c a l  Survey 
c a r r i e d  o u t  f o r  

6 
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1. I n t r o d u c t i o n  
P II_ 

The o b j e c t  of  t h i s  r e p o r t  is the d i s c u s s i o n  of 
the r e s u l t s  of  an c31$cti7ical survev  under taken  by the  Schlumbcrger 
E l e c t r i c a l  Frospecting ; i le thods,  during the  months of August and 
Sep texbe r ,  on tke  p r o p e r t i e s  of the  E r i t i s l i  Coluxbia h ' ickel  i;ines 
Ltd,, near hope ,  2 . C .  . 

The f i r s t  aim o f  t h e  s u r v e y  wgs t o  a s c e r t a i n ,  
whetker o r  n o t ,  tne t:j-pe of mineralization occur in?  on t h e  p r o p e r t y  
was amenable t o  e l e c t r i c a l  p r o s p e c t i n , F .  i f  such  vi& tile case,  j _ t  
was the i n t e n t i o n  or' the conpan:: t o  ; spplv  tne  ~ e t k ~ o c  f o r  t he  s tudy  
of a known o r e  body a116 fos t;he e x p l o m t i o n  of a virgin t e r r i t o r y ,  

The t e s t  wt?s csrr'iec! out  by our  id;r. J, Zrunschie,, 
from August 15tk t o  Ausust 16 th .  Tixis test bein,? sstisf2ctorg; i t  
was f s l lo : - ied  57 a regu!ar  survey ,  which was com.:!enced on hug;Ixst 28th 
and l a s t e d  t o  Septenber  4 th .  

A diescr ip t ion  of' the propert:r  i s  g i v e n  i n  t h e  
Annual hepor t  of  the Kin i s t e r  of  Xines of  dritfsh Columbis f o r  t h e  
year 1929, pp 2 3 3 ,  240 and 241, to .which the r eade r  w i l l  I r indIg refer. 

In the fo1lov:ing Fazes,  we s k l l  f i r s t  enc7,egvour 
.to g i v e  a sumvmry d e s c r i p t i o n  of t he  e l e c t r i c 2 1  t echn iques  of  e x p l o r -  
ation eriploged. T h i s  will be folloviec? by a discu.ss ion of  the r e s u l t s  
obtained,,  Xe shall c l o s e  w i t h  our conc lus i ans  am3 recomzendstions. 

2. Summary d e s c r i p t i o n  of the  methods 
of e x p l o r a t i o n  employed . 

1. Reconnaissance by the  Spontanecus P o l a r i z a t i o l l  Xet'nod. - 
The most convenient  and r a p i d  me t h o 2  of u n d e r t a k i n g  r 

a 3re l iminsrY examination f o r  metallic minera ls  c o n s i s t s  of stuaying 
the phenomena of  spontaneoas p o l a r i z a t i o n ,  

A mass of m e t s l l i c s l l g  conciuctive m a t e r i a l  ( t h e  
metallic. su lph ides ,  except spha - l e r i t e  and c i n n i b a r ,  t h e  a r s e n i d e s ,  
n a t i v e  !netals  e t c . )  enclosed  iricountry rock ,  s c t s  9 s  8 n a t u r a l  b a t t e r y ,  
the  m o i s t u r e  i n  the encasiz?s r o c k  b e i n g  the e l e c t r o l y t e ,  ar?,< t i - e  
metallically conduct ive miners l s  a c t i n g  a s  the metallic e lements  of t h e  
c e l l  0 
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Near the  su r face ,  where t h e  weak ground vJater 
s o l u t i o n s  a r e  o x i d i z i n g ,  t h e  m i n e r a l i z a t i o n  a c t a  as  t h e  nega t ive  
p o l e ,  vihereas a t  dep th  t h e  so lu t io .ns  a r e  n e u t r c l  o r  red-ucing, snd 
t h e  mineral  mass i s  t h e r e f o r e  positively charged .  The e l e c t r i c  
c u r r e n t  consequent ly  genera ted  by t h i s  n a t u r a l  b a t t e r y ,  f l o t i s  dovln t h e  
apex through the  conduct ive  mass ,  out i n t o  the  w a l l  r o c k s ,  and back 
t o  t h e  s u r f a c e ,  yhe re  it con ip le t e s  t h e  c i r c u i t  by' r e t u r n i n g  i n t o  the 
apex of' the body ( F I G ,  1) . iience m observer  s tudying  t h e  ground 
overlying such a concea led  g e n e r a t o r  of  e l e c t F i c i t v  i-{ill d i s c o v e r  
P ines  of c u r r e n t  converg ing  on one o r  more " n e g a t i v e  cen te r s ! '  l o c a t e d  

. about  the conduct ive  m s s ,  

This ensemble of e f f e c t s  c o n s t i t u t e s  t h e  phenomena 
of "spontanemus p o l w i z a t i o n "  which we a b b r e v i a t e  S .P .  < 

The method i s  n o t  of a b s o l u t e l v  g e n e r a l  a p p l i c a t i o n ,  
s i n c e  two condi  t i d n s  must be f u l f i l l e d  t o  p r m i t  spontaneous c u r r e n t  
generation t o  t a k e  p l ace : -  

a. K e t a l l i c  e l e c t r i c a l  c o n d u c t i v i t y  of t h e  ore m i n e r a l s .  

b. C o n t i n u i t y  of t h e  m i n e r a l i z a t i o n  of t h e  d e p o s i t ,  s o  t h a t  
a n  unbroken m e t a l l i c  p a t h  i s  o f f e r e d  t o  the c u r r e n t .  

These c o n d i t i o n s  a r e ,  f o r  example, q e n e r a l l v  well  
I U L I I L L ~ C )  DY masses o r  veins  of p y ' r i t e ,  c h l c o p y r i t e  e t c ,  

The study o f  t h e  spontaceous ly  gene ra t ed  c u r r e n t s  
JL.S very expeaiciousiy c a r r i e d  out t q  measuring t he  d i f f e r e n c e s  of 

- p o t e n t i a l s  whicn occur a t  t h e  s u r f x e  of  t h e  ground, a l o n g  s t r a i g h t  
and p a r a l l e l  l i n e s ,  
the cor responding  p o t e x t h l  vsllues a r e  p l o t t e d  8 s  o r d i n a t e s ,  t hus  
producifig a p r o f i l e  of 2 o t c n t i d s .  
slightly wav-y, no e l e c t r i c a l  a c t i v i t v  i s  n o t e d ,  Areas o f  c u r r e n t  
g e n e r a t i o n  a re  i n d i c z t e t  bg pr  onouriced peaks of nega t ive  p o t e n t i s l s  
in the S.P. p r o f i l e s  where tkeg c r a s s  suck a r e a s .  

s i n c e  it n e c e s s i t a t e s  on ly  the loc-sztion of  t k e  n e p t i v e  zones of  
p o t e n t i a l  2 t  t h e  s u r f a c e  o f - t h e  ground, by means of a v e r y  l i g h t  
a p p a r a t u s  

Using the  d i s t a n c e s  a l o n g  t h e s e  l i n e s  a s  absc i s sae  

';,hen th i s  p r o f i l e  i s  fist o r  only 

The S.P.rnethod i s  9. very s imple  process  o f  e x p l o r a t i o n '  

. 2. P o t e n t i a l  Xethod 

This t echnique  i s  more general i n  i t s  a p p l i c a t i o n ,  
. s ince I t  can be used f o r  s t u d y i n g  s t r a t i g r a p h i c a l  and s t r u c t u r a l  
problems a s  well a s  i n  t h e  s e a r c h  f o r  o re .  

* 

The o p e r a t i o n  c o n s i s t s  of c r e a t i n g  an e l e c t r i c a l  

The form o f  the r e s u l t a n t  
field in th.e p o u n 6  by xeans of pas s ing  an e l e c t r i c a l  c u r r e n t  between 
two wi6eP-y s e p a r a t s d  ground c o n t a c t s .  
field can then  k e  s t u d i e d  by means of a shor t ,  movable l i n e  used t o  
shunt o f f  a p o r t i o n  of the c u r m n t  in. the  ground through a rneasuring 
instrunlent.  ( see  F i g  .2 ) 

The p r i n c i p l e  can  be a p p l i e d  through v a r i e t y  of 



rage a ,  

t echniques  of vJhich one of t h e  most  r a p i d  i s  t h e  determination of 
the r e s i s t i v i t i e s  of  t h e  sub-soil f ronl  o b s e r v a t i o n s  of t h e  d r o p s  of 
p o t e f i t i a l .  
valuable d a t a  c o n c e r n k g  c o n c e d e d  g e o l o g i c a l  occur rences .  

i\ s e r i e s  of  such obse rva t ions  freauenti;fT r e v e a l s  

I n  t h e  case  of t h e  
was; however, ano the r  techniaue  of  t h e  
the *'map of t h e  p o t e n t i a l s "  which was 
sending t h e  c u r r e n t  i n t o  the s d i l  ( E t t  
as descr ibed  above, and stuC-Jring t h e  d 
a t  the s u r f m e ,  by t r s c i n g  and mapping 
noting t h e i r  f o r x ,  2nd d r . w i r , g  t h e r e f r  
e l e c t r i c a l  c o n d u c t i v i t y  of t h e  under1-j- 

. 

. 
B.C.?Jickel Ilfines p rope r ty ,  i t  
p o t e n t i a l  p rocess ,  known a s  

a p p l i e d .  l t  c o n s i s t s  o f  
t h e  s w f  ace o r  und.erground ) 
i s t r l i b u t i o n  of t h e  currer , t  

the  e q u i p o t e n t i a l  cu rves ,  
on  conclus ions  r e g a r d h g  the 
i n& m Q t e r i a l  . < 

3. Discussion of t h e  Remits 

Two d i s t i n c t  i n v e s t i g a t i o n s  were c a r r i e d  out  
on the p r o p e r t i e s  of tkie company, which a r e  d i s c u s s e d  below: 

a.  Study by c u r r e n t  of  t h e  major. ou tc rop .  - 

Kap N o e l  shows t h e  r e s u l t s  ob ta ined ,  An orebody 
underlies the  8re.Et under c o n s i d e r a t i o n .  
the mep, and is p a r t i 3 l l y  known through drilling e q l o r s t i o n .  
i n s u h t e d  c a b l e  VAS lowered i n t o  d r : l l l  h o l e  i10.4 and t h e  e l c t r i c s l  
c u r r e n t  was s e n t  i n t o  t h e  orebody i t s e l f ,  a t  a dep th  of 27 f e e t .  
Since t h e  o r e  p o s s e s s e s  a c o n d u c t i v i t y  xhicn i s  p r a c t i c a l l y  i n f i n i t e  
comparison with t h a t  of t h e  sur rounding  coun t ry  rocks ,  the e n t i r e  
mass of the  orebody i s  p r s c t i c s l l y  throxn a t  t h e  same p o t e n t i a l  and 
i t s  e x t e r i o r  i s  an e q u i p o t e n t i a l  sur face  e Other e ~ u i p o t c n t f a :  SUi';Th 
a r e  sorneuhat; p a r a l l e l  t o  t he  first one. 6y t r a c i n g  e c u i p o t e n t i g l  
curves a t  the su r face  i t  i s  possible t o  g e t  an i d e a  of the f o r m  of 
the mine ra l i zed  mass and of  its p o s i t i o n .  

I t  ou tc rops ,  a s  shonn on 
An 

Curves C1, C2 and C3 were t r a c e d .  Curve C1 gives, 

From this we i n f e r ,  t h a t  

. we b e l i e v e  q u i t e  a c c u r a t e l y ,  the  f o r m  of  t h e  orebody near  the s u r f a c e ,  
Curves C 2  and C3 shot;t the c u r r e n t  p rogres ses  with more e a s e  towards  
the n o r t h  e a s t  than i n  any o t h e r  d i r e c t i o n .  
a t  depth, the orebody d i p s  steeply towards t h e  nor th-wes t .  

A p o i n t  t o  be considered 
which occur on e q u i p o t m t i a l  curves  C 2  and 
With the l i m i t e d  amount of work p e r f o m e d ,  vi 
establish the  cause  o f  t h e s e  r e f r a c t i o n s ,  bu 
.probably due t o  c o n t a c t s  between r o c k s  of d i  
c o n d u c t i v i t y .  It w i l l  be i n t e r e s t i n g  t o  s e e  
w i l l  confirm t h i s  p o i n t  , 

i s  t h e  two r e f r a c  
3 along lines L 1  
e cannot  ve ry  def 
t b e l i e v e  t h a t  t h  
f f e r e n t  e l e  c t r im 
if f u r t h e r  e x p l o  

ti 
stn 
in 
e17 
1 
r a  

I on s 

. i t e l p  
a r e  

t i o n  

d L2.  

b e  Reconnaissance .bv spontaneous p o l a r i z a t i o n  a t  t h e  B.C,Cut 

T h i s  reconnaisssnce  was c a r r i e d  ou t  on v i r g i n  
t e r r - i t o r y  of t h e  p r o p  r t y  vhere no  miner21 occurrences  v{ere known 
t o  e x i s t .  
speaking ,  a map s i n c e  the  s c a l e  which i s  1" f o r  150 f e e t  a long  tile 
p r o f ' i l e s ,  is 1" f o r  5 0  f e e t  p e r p e n d i c u l a r  t h e r e t o .  

The r e s u l t s  a r e  shovin on Lap iYo.2. This i s  n o t ,  s t r i c t l y  

It i s  t h e r e f o r e ,  



rage 4. 
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merely an  i d e a l  r e p r e s e n t a t i o n  of t h e  reconnaissance work, t he  
purposo of  which i s  t o  o u t l i n e  b r o a d l y  t h e  a r e a  of e l e c t r i c a l  ' (. 

F '  ' a c t i v i t y  discovered.  
(..* 

Five  pro  f i l e  s of s p  ont  ene ous po l a  M z F i  ti on number 
Pi t o  P5 were t r a c e d .  
electrical activity runn ing  sll t h rough  the p r o p r t y  i n  an  e a s t -  
west direction f r o =  P r o f i l e  P 1  t o  p r o f i l e  P5.  

They show a l a r g e  b e l t  of i n t e n s e  P-eFative 
b 

?'he a x i s  of  t h i s  
* '  zone of  a c t i v i t y  ~ 3 - y  be approx ims te lg  loca t ed  a long  1in.e L ' I v i .  

4 i  , 

our obs 
of P r o f  
This fi 
under a 
ore body 
we a d v i  
ore body 

A 
erver  advised  
i l e  P2, where 
rs t  mining re 

ve y y  shallo;..J 
extends a c r o  

se a s g s t e m t  
d i p s  s t e e p l y  

,s soon as the  e l c t r i  
t h a t  a s h a l l o w  p i t  
t h e  e l c t r i c a l  r e a c t  

s e w c h  l e d  t o  t he  di 
ovei?burden . ?;e a r e  

s s  t h e  proper ty  betvt 
i c  i n v e s t i g a t i o n  of 

towards the nox th .  

c a l  
be d 
i o n  

of 
ee n 
i t ,  

s c o v  

r e s u l t s  
ug in th 
is parat i  
' e ry  of  a 
the o p i n  
p r o f i l e s  
In all 

wer8 o b t  
e neighb 

massive 
. ion t h B t  
P1 and 

p r o b a b i l  

c u l a r l y  

a i n e d ,  
ourhood 
s t r o n g .  

orebodg 
th i s  

I? and 
12; the 

1. A short  e l e c t r i c a l  survep was c a r r i e d  o u t  by t h e  
Schlumberger E l e c t r i c a l  P rospec t ing  Ik le thods  on t h e  p r o p e r t y  of t h e  
Brktish Co1un;bi.a Kickel it-+es L t d . ,  ne8r  nope, a.G. 
two-fold; f i r s t l y ,  the studying of E m  outcrop a l r e a d y  known, and 
secondly ,  the e x p l o r s t i o n  of s ome v i r g i n  ground i n  t k x  neighbo'urhood. 

I t s  purpose was 

c 
i/ -1 
LJ 2. At the rzajor o u t c r o p  the  s tudy  was c a r r i e d  out - -  'by a r t i f i c i a l  c u r r e n t  which vas sent; i n t o  the orebod-g i t s e l f  . 

e q u i p o t e n t i a l  cu rves  6 k w n  enabled  u s  t s  outlLric the f o r m  of 
mineralization n e w  the surface. 
it m q  be surmised that the mineralized &ass d i p s  towards the no r th -  

The - ' 

Also ,  from t he  e l e c t r i c a l  r e s u l t s  

w e s t  a 

3, -In the a r e a  of the  b r i t i s h  Columbia Cut a survey 
. by spontaneous polarization on a v i q i n  9 rea  l e d  t o  the d i scove ry  of  

, b a new ore  body. T h i s  ore body, acco rd ing  t o  t h e  e l e c t r i c a l  r e s u l t s ,  
@ i s  of v e r y  l s r g e  p r o p o r t i o n ,  snd vie advise a methodic e q l o r s t i o n  by 

t renching and drilling. 

4. 
oc curr enc e s 
Ltd., a r e  pe 
systems of e 
survey would 
Company's ho 

This s h o r t  survey demonst ra ted  ths  
on the  p r o p e r t i e s  o f  the  B r i t i s h  Columbia 
r f e c t l y  arnensble t o  the  p o t e n t i a l  and the  
l e c t r i c s l  e x p l o r a t i o n ,  3nd we be l i eve  t h a  

p rove  useful i n  de te rmining  the complete 
l d i n g s .  ~ 

t the  mineral 
Xickel  Atines 
s e l f  p o t e n t i  

va lue  of the  
t a genera l  

I Respectfully submitted, - 
I E,G.Leonardson.. 
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Attached i s  a copy of a l l  t he  geophysical reports  

a r e  now i n  the  Vancouver o f f i ce  f i l e s .  

Please advise i f  you know of any other geophysical 
reports  t h a t  a r e  i n  existance which should be incorporated 
in the  master f i l e  i f  you do have any such reports  then please 

Vancouver, send copies to 

Yours truly, 

L.P. Starck 
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Further t o  m y  l e t t e r  and/or memorandum of A u g u s t  
2 0 t h ,  1973,- please f i n d  enclosed the following reports  
marked item 1 5  t o  25  i n  the  tab.le of contents which have 
subsequently been located. 

LPS/pw 

E n d s .  

Yours t r u l y  , --?y ' 

/ 

//3" 
. ,/Ti I 

L . P ,  Starck 

. .  
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DiBoovery o f  t h e  I:riinSChQig ore-  
body nenr Hone, 17. G , ,  irinn t h e  
r e s u l t  o f  Ln r l e c t r i c a l  su rvey  
c a r r i e d  o u t  f o r  t h e  k r i t i o h  Col- 
umbia J..ickel Xines i n  1933. The 
l a r g e  body o f  pyr r t io i te  con- 
t a i n e d  n i c k e l  and copper. In-  
c l o s i n g  rock  i n  t h i s  formation is 
a dike o f  p e r i d o t i t e .  

/ 
t:o Gurfnce i n d i c n t i o n s  sut;; c s t e d  
t h e  Frecence o f  a n  orebody i n  t h i n  
arcti. The e l e c t r i c a l  survey w:8 
completed i n  less t m n  two v.eeks. 
TWO e x m p l e s  o f  p r a c t i c a l  ourveys 
for o r e  by t h e  s e l f - p o t e n t i a l  
method h v e  t e e n  g iven .  I n  bo th ,  
t h e  e l e c t r i c a l  conc lus ions  &Cree 
s a t i s f a c t o r i l y  v:i th t h e  g e o l o g i c a l  
i n f o r m a t i o n .  . 
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. .  Fig. 3 -- Surface map and c r o s s - s e c t i o n  ill- 
ustratinlr, t h e  d i scove ry  o f  an orebody a t  ;lope, 
U .  C., by sclf--!oterrltial m e e m r e r e n t s .  

. .  
_.-. j .  

: ... The, reconnaissance  was con- Discussion o f  such concre te  examnles 
.duc ted  by means o f  s e l f -  
p o t e n t i a l  n rcr f i les  o r i e n t e d  t o  t h e  mining f r a t e r n i t y  I n  enzb l ing  
nor th-south .  These p r o f i l e s  are t h e  Leo log i s t  m a  t h e  h in in t .  e i r ~ i n -  
'numbered i ' . i .  t o  P.V.  on :Yg. 3. e e r  t o  d d e r s t a n d  be t t e r  the p r a c t i c -  
The survey r e s u l t e d  i n  tie r a n i d  use .o f  e l e c t r i c s l  e x p l o r n t i o n ,  and 
d i scove ry  o f  an m e f i  o f  s t r o n g  t o  appreciG.te t h e  s e r v i c e s  i t  may 
apontaneous e l e c t r i c a l  c c t  i v i t y ,  
in t h e  southern  part J f  t h e  terr- problem. 
i t o r y  surveyed. i ~ 1  e q u i p o t e n t i a l  &none t?is rium?rous Eeophysical 
curve C g ives  roiJgidy t h e  t r e n d  of methods whicii ci.n be emnloyed f o r  ti: 
t h e  m i n e r a l i z a t i o n .  W o  diamond s tudy  o f  a minera l  c la im and t h e  
d r i l l s ,  bored  i n  t h e  v i c i n i t y  o f  reconnaissance  o f  such ,  t h e  self-  

.: ' p r o f i l e  P. 111, r e s u l t e d  in t h e  p o t e n t i a l  rnet;;od i s  cu ick  and chenu. 
d i scove ry  o f  a massive orebody It is a l s o  one o f  t h e  m o s t  r e l i a b l e ,  
about 55 f t .  v i d e ,  o f  good  Lrade inasmuch a s  it  d e t e c t s  o n l y  t h e  
n i  c k e l i  fe rou 8 and cupr i f e rou  e ma t a l l i  c a l l  y condu ct, i v e  m a s  $:e 8 bur 1 
p y r r h o t i t e .  A t e n t a t i v e  c ros s -  i n  t he  Erounu. I t  g ives ,  t h e r e f o r e ,  
s e c t i o n  o f  t h e  d p o e i t  n lone  the . i n d i c a t i o n s  e n t i r e l y  independent Oi' 
l i n e  XY i a  e i v e n  on t h e  fikure. the e l c c t r i c d  c o n d u c t i v i t y  o f  t h n  

.. . . . . r o c k s ,  which is of an e l e c t r o l y t i c  

of f i e l d  work s h m l d  be b e n e f i c i a l  

r ende r  for t h e  s t u i y  o f  a Given 

~~ nature .  . 
. I  . . '  

CBN/JFIW . . .  
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the c e n t r e 1  part (of the a n t i -  
(, . l i n e ,  t h e  c i n d m i t e  'has been e r o d e d ,  

tJ,nd r h y g l i t c  1i iVtLS O u t c r O J l ~  
~317l ird  t h e  e r A o t ,  t h e  :;e 70 C!CO d i p  
C e n t i y  t1ncl;er t h e  n n d e s i t e  f l o w s ,  \?f 
a i g n i f i c n n c e  i n  e1ec t r i ca . l  p ro3pec t -  
irig i g  t h e  ' f a c t  t h a t  c o n t a c t  b e t w v n  
t h e  tmo e r u p t i v e  m c k a  i s  v:eU 
minerizldzed on m o s t  of i t s  ourfnce 
w i t h  a t h i n  sbeet  o f  c o n d u c t i v e  
s u l p h i d e s .  PaJ ' t  O f  the  u n i n t e r p r e t -  
&le r e c u h t a  o b t a i n e d  w i t h  t h e  
electro-magnetic m e t h o d s  were pro-  
bably: Q Corisequence o f  the  presence  
0 f 't hi's thin w i d  cont, inuou8 layer 
af conduct ive m a t e r i a l  . 
t g i n e d  by the  s e l f - p o t e n t i a l  survey 

of p o t e n t i a l  F'y'ere m a c l e ,  TWO o f  t k m  
encountered s t r a n g  necgaf ive  r e a c t i o n s  
caused by t h e  upper p c i r r t  o f  t h e  depo- 
sit. The d e t a i l e d  work c o r i a i s t e d  i n  
determining accurz-te1.y the  DO s i t i o n  
of t h e  ne t+t ive  centre C:, m a  t r a c i n g  

('7 e q u i p o t e n t i a l  curve  L iiFO11nd it, 
. \. On the map, t he  t : o r i z o n t a l  s e c t i o n  
. o f  t h e  c o m e r c i a 1  orebwiy a t  the  
' 300 f t .  l e v e l  has beer, d ram,  and the  
. 'orebody i s  shown i n  t h e  stikdea zrea.  

''She e l e c t r i c a l  phenomenon is e v i d e n t -  
-.:$y not cen te red  on the  section o f  the 

* .  ~orebody. "-his is because ! h e  generfil 
./hxis of the c e n o s i t  i g  n o t  v e r t i c a l .  
h B  It o u t c r o p s  Esnpr.oximately i n  t he  
' .  v i c i n i t y  o f  the net ia t ivc  c e n t e r ,  and 
'; d i p s  s t e e p l y  toward  the s o u t h e a s t  o f  

1 .  The fac t  that ttie apex o f  the < orebody l i e s  under t h e  nega t ive  
' cen te r  has been f'urtmr aer rxns t r s ted  
by sendint ;  an electric c u x e n t  
d i r e c t l ;  i n t a  the orebody by E€?;in8 o f  
an insu1a:ed wire lowered i n t o  t h e  
drill  ho le  1L (Fi& 2), which en- 
countered the t i i i ne ra l i za t ion  at about 
150 ft. Inasmuch as t he  ore possesses  
a c o n d u c t i v i t y  bat is d m o s t  i n f i r i i t e  
.in c m p a r i s o n  w i t h  that o f  the m r r o u n d -  
ing rocks ,  tile e n t i r e  maas o f  the orc- 

p o t e n t i a l ,  and i t s  e x t e r i o r  is an 
a t  h e r  equi- 

p o t e n t i a l  s u r f a c e  s are somewhat 
paral le l  t o  the first  one, By 
tracink; equ ino t , cn t in l  curves  a t  t he  
Burface , t h e  c e n t e r  o f  mert ience  o f  
t h e  e l e c t r k c a l  c u r r e n t  Y L S  determined. 

t o  t h e  P o s i t i o n  o f  t h e  apex o f  the  

)Fig. 1 illustrates the r e s u l t s  ob- 

. , o v e r  the F o r e b o d y ,  Four p r o f i l e s  

. b  1 

. /  

the map, under t h e  9v.72.rrip. 

* I  

2 d y i o  ene rg ized  at about t h e  same 

' e q u i p o t e n t i a l  surface . 

? o i n t  COFre Snr>nd8 apnroximate ly  

9 oycbody. 

f i g a  2 Bhcrv~s t h e  f y x k i n o t e n t i r d  CuI"vc8 
o b t a i n e d  b y  this :'-ork, cen te red  l t r o u r l d  
p o h t  0, t h e  p o i n t  o f  emerEence o f '  
the; c u r r e n t ,  J ' o t e  t h z t  t h i o  p o i n t  is I 

only 50 f t .  f r o m  t h e  w a f q - + o t c n t i a ~  4 

t h e  mme p r a c t i c a l  c o n c l u s i o n  a s  t o  :' 

the! p o s i t i o n  o f  tile upper p u t  o f  t h e  ; 
conductive! d e ? o s i t  . This exnerlment : 
proves  hat t h e  conduct ive m c & e s i t z h  
mcterlying p o i n t  0 is web1 connected 
e l e t c t r i c a l l y  v:ith t he  o r e b o d y  en- 
coumtered by d r i l l  h a l e  A ,  

Of inte:.eal-  t o  n o t e  i s  t h e  f a c t  
t halt Curve 3, Y: ti i  c h po s se s sc s the LT 

lowest - -otent i r ; t l ,  i s  o f  L r t r L e  size. 
It extends  abnormally tov1ar.d t h e  ::est 
as far a s  t h e  o u t x o n g i n g  c o n t a c t  
$etween the  r h y o l i t e  and a n d e s i t e .  
Thia d e m o n e t r ~ i t e s  particulzrly ~ 1 1 ~  
in m:; o i i n i o n ,  t h e  e l e c t r i c a l  con- { 

t i n u i t y  o f  t h e  t h i n  meneralized sheet 
that o c c u r s  &t this c m t a c t .  .k 

The \.j'hole survey  a e x o n s t m t e s  
that t h e  F d e n o s i t  o f  th.e m u l e t  
EPines g i v e s  r i s e  t o  an . i : : IDor tan t  i 

phenomenon o f  spontaneous  polsrization 
(more t h a n  250 millivolts). A d e g o s i t  
o f  t h i s  type i n  consequently amenatlet 
t o  k e  s e l f - n o t e n t i a l  m e t h o d  o f  ex- 
p l o r a t i o n .  

The a n p w e n t  discrepanc, , r  between. . 
t h e  horizontal s e c t i o n  o f  the  o r e b o d y  
at the  300 ft, level and the c e n t e r  o f  
the s p o n t a n i o u s  ele c t r i  c;d phenorn- 
enon a t  t h e  s u r f a x e  i s  exp la ined  by 
electrical i n v e s t i e ; n t i s n s .  The con- 
c l u s i o n s  thus  reached are i n  : x c o r d -  
ance .cirth ( : e o l o ~ ; i c : d  i n f m m a t i m .  In 
the area o f  g o i n t s  0 and ;f is an 
upper part  o f  t he  orebody,  invest -  
i g a t e d  b:i drilling and g f  small 
corrmcrcial va lue ;  this U ~ W P  p a r t ,  
nemer the lms ,  i8 a g o o d  c o n d u c t o r  
o f  c u r r e n t ,  m d  c o n s t i t u t e s  t h e  
ape.x o f  the  w ~ o l e  e l e c t r i c d l y  con- 
d u c t i v e  meneral izzi t ion.  The apex is 
on t h e  wes te rn  s iae  o f  t he  comnerc ia l  
m i n e r a l i z a t i o n ,  as could be expec ted ,  
inasrnuch as t h e  d e p o s i t  i a  d i p n i n g  

Such an example o f  f i e l d  iyork 
shows how e l e c t r i c a l  i n a i c z t i o n s  
given bj- t h e  s e l f - D o t e n t i o l  iiietkod 
s h o u l d  be c a r e f u l l y  and t h o r o u g h l y  
invest igated before b e i n g  c o n s i c e r e d  
use le s s .  In t h i s  p n r , t i c u l a r  wcanFlc  
a g e o l o g i s t  who w o u l d  'cave nut dolTJn 
merely a v e r t i c a l  d i a n o n d  d r i l l  a t  
c e n t e r  C would have r i s s e d  n valuable 
ore lbody ,  and  u n j u & l z i  cmoemned the 
e l e c t r i c a l  rriet'riod o f  e x p l o r : i t i o n ,  
in r s n  a p p l i c a t i o n  where results a r e  
log:locr3. and ohtiofactorye , . .  

(cont'd) 

c e n t o r  i: ( F i g .  l), tkius leading t o  1 
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t O W i a r d  the e a s t .  
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:' o f  the s e l f - r o t e n t i a l  rcettiod -- 
, \  

T h i s  . i n d i c a t e s  one o f  t h e  advrtnthbea 

t k r i , t  a n  i nd ic* - t ion  d i r ; cavc , ed  by it  
corre~:ponuo t o  ti mass nooseosing a 

c o n d u c t i v i t y .  Lacit Gn i n -  

r e s u l t  froiri a mere o i f f e r e n c e  i n  t h e  
c s n o u c t i v i t i e s  o f  t he  r o c k s ,  t h i s  

. t r o l y t i c  n a t u r e .  L' i th oeve ra l  o t h e r  

1 
. .  l b t t , e r  phenomensn b e i n g  o f  an e l e c -  ! 

e l e c t r i a a l  mcthodo o f  e x p l o r a t i o n  ex- 
p e r i e n c e ,  d i f f i c u l t i e s  Eire encount- 

! e r e d  i n  i n t e r p r e t i n g  f i e l d  data ,  3n 
account  O f  numerous pceudo-in- 

1 1 diCutionS o f  conductors  -- s ~ i c h  as 
! wet f a u l t s ,  Eeo log ica l  c o n t a c t s ,  
' t h i n  conuuct ive beds  i n  i i  r e s i s t a n t  i 
' c o n d u c t i v i t y  o f  t h e  underground 

1 rocko. 
I Some .mthorn  hrcve s t ~ ~ $ x d .  t h a t  t h e  
~ phenomonon o f  spon t m e  3u o no l a r -  

i v a t i o n  may no t  vxist, f o r  c e r t a i n  1 ' types o f  oreLodies .  This is  c o r r e c t  
1:. i f  t h e  deposit ,  i s  n o t  meta1lic:Jly 

conduct igq ,  cuch as is t h e  c o n d i t i o n  

1 

I '  

formation -- cuused b.. v a r i a t i o n s  i n  

I 

/ ' d t h  a bod.; o f  g a l e n a  3r 7 y r i t e  
. L- c r y s t a l s  i n c l o s e d  i n  a q u n r t z  or 

c a l c i t e  g m m e .  But ,  i n  such case ,  
i t  must be borne i n  m i n d  t h i , t  no 
o t h e r  methJd o f  e l e c t r i c k 1  a x g l o r -  
n t i o n  vriil ue tec :  them. : ' y  exper -  
i e n c e ,  on t h e  c o n t r m y ,  proves that 
t h e  self-  no t e n t  i a  1 m e t  : .o d clvags 
ce t e c t  s t h e  me * n.11 i c a l l  y con ciu c t  i v e  
o r e b o d i e s .  "?As i s  i n  zccord  {vi'th 
t h e  o p i n i o n s  D f  numerous ceoohysic-  
l e t s  mho, cons ice r  t he  p rocess  as t he  
most e f f i c i e n t  that can b e j u t i l i z e d  
f o r  o r e  e x p l o r a t i o n  .w 

Under one c i rcumstance ,  however, 
--with (jr i ip!i i t ic s c h i s t s - - t h e  self- 
p o t e n t i a l  rnet1;ods w i l l  re1:ister 
numerous ina ic iLt ions  o f  snontaneous 
a c t i v i t y  t h a t  do no t  correspond t o  
b u r i e d  r . i inern l iza t ion .  Th i s  is 
na tu ra l .  Grzphi te  is a m e t a l l i c a l l y  
conduct ive r ieneral .  I n  t h i s  Gpplic- 
a t i o n  o f  t h e  method, t h e  i r p o r t a n c e ,  
o f  t h e  r e a c t i o n s ,  t h e i r  s i z e  a.nd 
n a t u r e ,  rill c e n e r a l l y  permit t.he 

' (  e o p h y s i c i s t  t o  d i f f e r e n t i z t e  them 
) from t h e  inc ic i . . t ions  caused by m o t -  

a l l i c  d e n o s i t s .  If .nece:;r,ary, sue:: 
8 d i f f e r e n t i a t i o n  r r i l l  be completed 
W a summary j e o l o g i c a l  r econna ia s -  
ance.  

The remnrks p r e s e n t e d  i n  t h e  fo re -  
EoinE: do  no t  i r . fer  t h a t  3 t h e r  methods 
of e l e c t r i c a l  r x p l o r ; . t i o n  irre riot ~~ 

e f f i c i e n t  o r  i n t e r e s t i n g .  5n t h e  con- 
t rary,  eve ry  p r o c e s s  ~ L Y  i t s  orecici l  
udvanti:&es and f i e l d  o f  u s e f u l n e s s .  

. 

.. 
. .  . .  .. - 

In p ; i r t i cu l i l r ,  in t h e  course o f  an 
e l e c t r i c a l  survey ,  t he  r c o u l t s  3b- 
t a i n e d  t-y one rnetti:d o h m l a  be con- 
t r o l l e d  iind ~ u ~ ~ p l e m c n t . e d  by check- 
i n g  i>guinst  t nose  from a S e w n o  i n -  
dependent process .  In t h i s  connect-  .'. 

i o n ,  t he  potent ic i l  bnd e l e c t r o -  
magnet ic  methods x i 1 1  pr3ve vs1- ...' 
uable  i n  t h e  d e t a i l e d  s t u d y  .if t h e  : 
i n d i c n t i o n o  d iscovered  i n  t h e  
cour:ie o f  I? s p l f - p o t e n t i a l  rec3nn- 
a i s s n n c e .  These t e c t m i c a l  qu; : l -  
i t i e n  cons t . i t u t e  o n l y  i i  p a r t  o f  t h e  :? 

advantages  o i , he s e l f -  p o t e n t i a l  
method. To them must be added t h e  
foct  that t h e  snn::rittus is e a s i l y  
t r a n s p o r t a b l e  and t h a t  t h e  measure- 
ments can be made soeed, i ly .  

"Cf. Ganadian Geolo&ical  Surve:?. 
Yemoir.165. S t u d i e s  o f  Geophysical 

.. 

----------- 
? . r ~ t h ~ d ~ ,  1928 .'c 1924. 

.. 
* ,  

f i g .  2 -- ' qu ipo ten t i a l  curves  ob- 
, t a i n e d  by cpnding an e l - ~  

e c t r i c  c u r r e n t  i n t o  S ore-  
body by re;:ns o f  i n s u l a t e d  
wire loufc.rt=d i n t o  d r i l l  
hole A. 

In consequence, t h e  c o s t  o f  exp lo r -  
a t i o n  D e r  a c r e  is r easonab le ;  i t  
i s  t h e  cheapest  ;.nd n o s t  r e l i a b l e  
mpthod a f  p x p l o r a t i o n  f o r  o r e  i n  
v i r g i n  t e rri t m y .  

An e l e c t r i c r d  survey o f  t h e  F 
orebody o f  t he  mule t  ? / ines ,  i n  t he  
Houyn d i 4 t r i c t .  o f  ruebec,  7:a3 o f  
p a r t i c u l a r  i n t e r e s t .  The a r e a  h3d 
been previounly examinpd by vilrious 
geophysi  c a l  o !*rat o r  s ,  .sit hout oat i 9- 

f n c t o r y  r e s u l t .  ( :eolst; ical  m d  
p h y s i c d  c s n c i t i a n s  a f  t he  o r e  
Q~ccurrence  are complex. T h e  o r e -  
b o d i e s  itre found n t  t h e  c o n t a c t  o f  
two l a v ~  f l m s  ( r t q a l i t e  o v e r k i n  by 
a f l o w  o f  e n d p s i t e ) ,  ori t h e  e a s t e r n  
flerik o f  & b r o i d  a n t i c l i n e ,  t he  

' d i r e c t i o n  of  which i s  h.h.':! .--S.s.E. 

( C m t  ' d  1. ~ 
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by 

J .  J .  mcsx. 
e .  

S o c i e t e  de F rospec t ion  E l e c t r i c u e ,  Paris, 
and Scluici e r&e r !:le c tr i c n l  Pro one c? 1 nG 

Uethode, kew York and "'oronto. 

The purpose f t h i s  pnper i s  t o  
i l l u s t r a t e ,  by two exam~les o f  
p r a c t i c a l  su rveys ,  t h c  use  o f  t h e  
ee l f -no te r . t i a1  method i n  ore ex- 
n l o r a t i o n .  T h i s  ne thod  -;:as diocov-  
e r e d  i n  1912 by P r o f .  2onrad 
Schlumte q e r ,  and i*:as i n  p r a c t i c e  
i n  %rope be fo re  the, .::ar. It vi&s 
i n t roduced  i n t o  the  viestern hem- 
i s p h e r e ,  m d  t o  &inticla i n  p u r t -  
i c u l a r ,  i n  1921,  by S h e w i n  F. 
K e l l y ,  b e i n k  i c s t ru rnen ta l  i n  t h e  
d i scove ry  3 f  t h e  ii and G o r e b o d i e s  
a t  i:ori:ndn ::ines, !,,cebec, i n  1924. 

For the r e c o r i n i i s o m c e  o f  min- 
i n &  c h i n s ,  r e c o u r s e  maj- be tiad t o  
various i ;eophysical p r o c r s s e s .  Xven 
c o n s i d e r i n c  o n l y  ttic e l e c t r i c a l  
methods, the cf?ontiynicist r a y  c k ~ o s e  
t h e  s e l f - w t e n t i a l  nrtkiod; t h e  30- 
t e n t i o l  nc thod  ( b y  tiir s t u d y  o f  the 
d e f o r c a t i o n  o f  e q u i r o t e n t i a l  curves, 
or by r e s i s t i v i t y  measurements): 
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Fig. 1 -- Zesu l t e  o f  s e l f - n o t e n t i a l  

su rvey  over I.' o r e t i a u y ,  
rxnule t k i n e  a,  Lue be c . 

and t h e  e l e  ctro-nili,ne t i  c n e t  liod. 

Y a t h e m n t i c d  nnd p h y s i c a l  pr n c i n l e s  
u n d e r l y i n e  the  $e ]ne t h o d s  hhv- been 
o u t l i n e d  i n  t e c h n i c a l  p u b l i c a t i o n s ,  
t o  which the rei-der i 8  r e f e r r e d  f o r  
d e t a i l e d  i n f i r m a t i o n .  
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T h i s  k r t i c l e  . . - i l l  d i s c u s s  b r i e f l y  

the c o n d i t i o n s  ricer ntiic'n t he  
phenomenon o f  spontuneous no1;riz- 
z t i o n  o c w r s ,  m d  tile re; .snns v:hy 
i t  i s  :me 2 f  t he  most r e l i e b l e  a n d  
r a p i d  t e c h n i q u e s  i n  t h e  exnlornbion  
f o r  o r e .  

. A body o f  m e t a l l i c a l l y  canciuctive 
s u l n h i d e s  bur ied  i n  t h?  Eround can b:' 
compared t o  a conduct ive Fins3 p l u n E -  
e d  i n  a non-hmo, eneous e l e c t r  1 ly t . a .  
A t  the u n w r  pa . . t  o f  t h e  body, nP:m 
t h e  s u r f a c e ,  tile c.ctor conta ined  i n  

. t he  rocks i s  r i c h  i n  oxpL:en; a t  
d e p t h  t h e  r e v e r s e  c o n d i t i o n  occur s .  
An e l e c t r i c a l  b a t t c r :  i s  t ? e n  con- 
s t i t u t e d  by t h e  conduct ive  ore :ind 
t h e  sur rounding  rocke .  it w i l l  kLct 
i n  such  a manner as t r ,  c o r r e c t  t h e  
ci-symmetry e x i s t i n g  bet,ceen be 
upper  part and.  t h e  l o c e r  przrt o f  
t h e  orebody. 2 .egut ive i m s  v i i l l  be 
c a r r i e d  toward : h e  t3n o f  t he  orecod; 
where oxyccn e x i s t s  i n  r,bunaan ce . ' 
As a r e s u l t ,  h n e c n t i v e  reEion o f  
potent ia l s  vi11 be observed irt t:le 
su r f i i ce ,  on t h e  apex o f  ttte orebad:/. 
Such cr z.>ne,, tov:,rd r t i i ch  the  c u r r e m  
i e  f l o v i n c ,  i s  c n l l e d  5 n e g z t i v e  -. 
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a t i o n s ,  and, ;I.ccardin(: t o  the jk-0- The o b j e c t  o f  t h e  s e l f - n o t e n t i b l  
blem unapr  c o n n i d t r ; t i o n ,  one o f  survey  o f  &i r e e i o n  is t a  loc;,te t he  
them m y  be e s ! i ec ih l ly  recomended.  n e c a t i v e  c e n t e r s  e x i s t i n g  w i t h i n  i t ,  

tile c o n d u c t i v  d e c o u i t s  b e i n c  
r e p l a r l j -  connected w i t h  them. 


