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Calgary ,  A l b e r t a  

Dear S i r s : -  

The Cla rk  d e p o s i t  i s  unique i n  having h igh  

s i l v e r  v a l u e s  i n  a lead-z inc  replacement .  The lower 

Cambrian d i s t u r b e d  l imes tone  b e l t  i n  which it occurs  

h a s  been e x t e n s i v e l y  explored  from Washington t o  the 

P e l l y  River  i n  t h e  Yukon and c o n t a i n s  most of Canada 's  

s i lve r - l ead-z inc  producers .  

. . The PIcQuesten-'Beaver R i v e r  b e l t  i s  known t o  

c o n t a i n  7 unexplored o r  p a r t l y  explored  replacements .  
It has been w e l l  mapped g e o l o g i c a l l y  and e x t e n s i v e l y  

sampled by Government geochenica l  and geophys ica l  

surveys.  It should be explored .  

The key t o  f i n d i n g  mines i n  t h i s  environment 
i s  i n  g e o l o g i c a l  unders tanding  of t h e  d e p o s i t s .  

I would recommend d e t a i l e d  s t u d i e s  and 

g e o l o g i c a l  mapping of t h e  main Cla rk  d e p o s i t  and of 

ga lena  showings which ou tc rop  on Line 8 wost 12  s o u t h ,  

52 r/ust 16 n o r t h  and f l o l t  a t  7 e o s t  on the base l i n e .  

These s t u d i e s  should be extond3d t o  thc  Tom Group and 

to t h e  replacements  on t h e  Beaver River .  



I would recommend underground exploration on 
the main deposit to allow cheaper work on the downward 
extensions of the replacement and the vein fault which 
controls it. 

GENERAL EXPLOFL4TIClT 

The Beltian or upper Pre-Caxbrian and lower 
limestone belt has been extensively searched 

for silver-lead-zinc deposits in British Columbia and 
the Yukon Territories for many Sears. This belt contains 

most of the silver-lead-zinc mines in Canada. 

The Clark deposit is in this same belt in the 

Mayo District and contains higher silver values than is 
usual in these replacements. There are six other replace- 

ments in the district but despite this and extensive 

geochenical , gecphyoical. acd geological surveys by the 
Governsent the 2rea is relatively unexplored. 

Xith a camp at the Clark deposit using aircraft 
and helicopters based at Kayo the Clark Lake linestones 
could be readily explored for new replacements. 

The Clark deposit is a silver-lead-zinc-replacement 

in brecciated limestone controlled by one or more vein 

faults. The linestone is folded and overlain by quartzite. 

The detailed geology of the claims is not known. 



The replacement  i s  v e r y  i r r e g u l a r  and d i f f i c u l t  
i 
i t o  exp lo re  from t h e  s u r f a c e  due t o  t h e  topography, t h e  

q u a r t z i t e ,  t h e  l a c k  of s u r f a c e  o u t c r o p s  of l imes tone  and 

the ox id ized  cofidi t ion of t h e  s u l p h i d e s  a t  t h e  s u r f a c e .  

. . Geochemical and geophysica l  su rveys  show good anomalies  

b u t  s u r f a c e  d r i l l i n g  may n o t  l o c a t e  t h e  s u l p h i d e s  t h e y  

r e f l e c t .  

A r e l a t i v e l y  s h o r t  (1 ,200 ' )  d r i f t  a long  t h e  

v e i n - f a u l t  which c o n t r o l s  t h e  replacements  could  out-  

l i n e  v e i n  d e p o s i t s  a long  t h e  f a u l t  and would provide  

a l o c a t i o n  f o r  ex tens ive  d r i l l i n g  i n  the l imes tones .  

Experience h a s  shown t h a t  underground work on 

replacement  s i lve r - l ead-z inc  d e p o s i t s  g e n e r a l l y  i n c r e a s e s  

t h e  tonnage of  t h e  d e p o s i t s  and t h e  knowledge of t h e i r  

s t r u c t u a l  c o n t r o l s .  

D e t a i l e d  s u r f a c e  mapping of t h e  c l a ims  and a 
re-s tudy of  d r i l l  c o r e s  i s  a p r e r e q u i s i t e  t o  any f u r t h e r  
work on t h e  c l a ims  o r  i n  t h e  a r e a .  

Yours t r u l y ,  









CLARK 3EPCSIT 
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1. Geologica l  mapping of t h e  c l a ims  and re- logging  

of a l l  d r i l l  h o l e s  should be done. A s t r a t i g r a p h i c  

s e c t i o n  and ou tc rops  maps should be made of  t h e  p r o p e r t i e s .  

2. . Contac t s  should be p r o j e c t e d  undergro1;nd p o s s i b l y  

u s i n g  Seismic surveys and s t r u c t u r a l  maps showing f a u l t i n g ,  

f o l d i n g  and surface t r a c e s  of  t h e  l i n o s t o n  :eds should be 

done. 

3. Visits  should be made t o  ths mines i n  t h e  a r e a  

t o  f i n d  o p e r a t i n g  c o s t s  and t h e  a v s i l a b i l i t y  of mining 

and n i l l i n g  equipment. C o n t r a c t o r s  should be in terv iewed.  

4. A p o r t a l  should be bul ldozed with access roads  

t o  the  w i n t e r  road and t o  t h e  C la rk  Canp. Surveys should  

be made w i t h  pernanent  s t a t i o n s  between t h e  s u r f a c e  and 

t h e  p o r t a l .  

5.  The a d i t  should be d r i v e n  by c o n t r a c t o r s  t o  t h e  

i n t e r s e c t i o n  on DD 1 3  a long  t h e  ve in  f a u l t .  D r i l l  s l a s h e s  

should  be made a t  200 f o o t  i n t e r v a l s .  Underground d r i l l i n g  

should be done. 

I f  t h i s  work is s u c c e s s f u l  f e 3 s i b i l i t y  s t u d i e s  

should be made f o r  product ion.  



Geology & Supervision 

Transportation & Supplies 

Camp Costs 

Bulldozing 

Surveying 
Drilling 3,090 Ft. @ %lO/Ft* 

Drifting 1,200 Fto 42 875/Ft* 

Contingencies 

TOTAL 



. . 
The C l a r k  c l a ims  cover  a s i l v e r - l e a d - z i n c  

replacezcnt deesosit  i n  Lover Cam3rian l i ~ e s t o ~ e  i n  

the Eayo District of the  Yukon. 

I n  1971 diamond d r i l l i r ~ g  over  an area 200 by 

300 feet sho7,j:ed good va lues  and tonnages t o  a depth  of 

100 feet. Geolog ica l ,  geochec ica l  and ~rxvity su rveys  

gave x o s t  c ~ c o u r s g i n ;  r e s u l t s  o v e r  a nuch l a r - j e r  area. 

I n  1472 e:rtonoive diomcnd d r i l l i n g  e x t e r d e d  

the o r i g i ~ e l  r e p l a c e n e n t  t o  a d e p t h  o? 5C3 f e e t  o v e r  

a le i lgth of 750 f e e t  f o r  ::idths u? t o  35 f e e t .  

Three blocl;s a r e  e s t i z 3 t e d  t o  cc?l+;nin 477 ,CCO' 

tons a v e r o g i n ~ :  10.3 oz. s i l v e r ,  7.95% Iczd a r d  4.45% 

zim. 

The d r i l l i n g  shoxcd thic:messes of b racc i s t ed  

linestone of GCO f e e t  2nd mapping has shown fo lded  

limestones i n  a mile by 3 n i l c  area on t h e  S c o u ~ a l e  

Creek t o  Rznkin Creek a r e a .  



I 

-7' D e t a i l e d  g r a v i t y  and Induced Polarization 

surveys have i n d i c a t 2 d   nom ma lo us a r e a s  in both t h e  

limesto-e azd quartzite. Geochemical work h s s  

i n d i c a t e d  new anomalies.  

- GZCLGSY . 

Nappins, i n  1972, has shown the Cambrian o r  

o l d e ~  lirsstones are folded in an  over turned  articline 

s t r i k i n ;  easterly snd d i g p i c g  southward w i t h  s y n c l i n a l  

s t r u c t u . r s s  in areas underlnin 57 qu3rtzite. 

v a l l e y .  

Thc breccinted l i n e ~ t o r i e  j s  nineralizcd over 

large arees by pyrrhotite r i i th  n inor  aphalerite. n o r t h  

20 to 30° e z s t  s t r i k i n g  steeple dig9i;ig f a u l t s  c o n t a i n  

galena b e a r i n g  q u 3 r t z  v e i n s  i n  t h e  quartzite and i r r e g -  

ular gnlzna replacenonts in linestons on nsjor and minor 

f o l d  axes. Some similar ruplacements occur  i n  t h e  

q u a r t z i t e .  h similar d e p o s i t  occurs  on the Paul Group 

on Scougsle Creek. 



- i 
- i 

WORK DOTE >' 

. f 

The i r r e g u l a r  rep lncenents  are d i f f i c u l t  t o  

follow both on t?c surfscn where they ire oxidized and 

covered by q u s r t z i t e  boulders  and a t  depth  where long 
- 

holes a r e  necessary t o  loca te  then.  
- 

. 
. . I n  1972 diamond d r i l l i n g  extended the o r ig ina l  

d e p o s i t  a long s t r i k e  and doiln d ip .  There arc, a t  p r e s e n t ,  

3 mineable b l o c k s  as follo:;~: 

285,759 t m s ,  9.07 oz. s i l i r e r ,  6.28% lead 
and 3.59;; z inc .  

T h e  down d i p  extension i s  open and t h e  ex t ens ions  

east  and v e s t  have no t  been l o c a t e d  d e s p i t e  extensive 

drilling. - 



A d e t a i l e d  g r a v i t y  survey was made i n  1972 and 

this shoi~cd marked anomalies. Some diamond d r i l l i n g  was 

done t o  t e s t  t h r e e  of these  b u t  no new r e p l a c e n e n t s  were 

found . 
An Induced P o l a r i z z t i o n  survey was made and 

this showed a n o a a l i e s  both  i n  t h e  l i n e s t o n e  and qusrtzite 

a r e a s .  No t e s t i a g  has been done on t h e s e  but d r i l l i n g  i s  

being cons idered  a t  p r e s c u t .  

In 1971 T:!ides?read geochei2ical a n m a l i e s  were 

foun3 a mile xest of t h e  cectral o r e  body. Three dianond 

dziil Lol.?s x x a e  d r i l l e d  3ut t!ey sbcwed only ox id ized  

n a t a r i e l  ccrt-aizirlr;. p y r i t e  2nd s ~ h a l a r i t e .  They haae n o t  

becn s a p l c d .  

F u r t h e r  geochenical  sampiin: hzs bzeml Acce f o r  
- over  3 niles t o  t h ?  ;rest a?::! ncozalo;ls lead an3 z i n c  

v a l u c s  v e x  found. 

Deta i led  work i s  necessary t o  further o u t l i n e  

t h e s e  results. 

Geochemiccl s a n p l i n z  has been 6one on t h e  Ram 

aod Cen claims, 8% rniles west of t h e  cent re  p i t ,  s o u t h  

of PfcQues t o n  Lake. 



i j  

J' Geologica l  napping, on a reconnaissance basis, 

was done. It "as found that quartzite boulders asjB the 

s-lrcxe z ? o l o y  ys-i l - i : x s t o : ~ ~  O I I ~ ~ P ~ - : S  1113 ~ 3 1 ~ ~ 3 .  

Limestone ",es outcrop 275 ~ i l c s  east of McQuesten Lake 

a d  solution cavities occur in the valley floor 2 milss 
l 

east of the Lake. 

Bulldozer trenching has exposed l i a o s t o n e  on 

the Friority and Quest clains and the Geological ~ d r v e ~  

Of Caoadz, Plexoir 357 by L.H. Green has oapped linestone 

on ths F a u l  Grocp and o n  RanBen Crcek south'sst o f  t b e  

Cx-~51 .81  kre3. This r q o r t  n l s o  descrijes t h e  Pau l  Group 

ces,  l l i n o j  Brncch saziple assayed: 40.45 03. silver per 

 to:^, 40.C;!. lc.33 md 10.75:; zinc. T h i s  r e s o r t  con fir:?.^ 

o u r  thou-hts  - thn t  other deposits, sjlilor to the Bullion 

d e ~ o j i t s ,  occur throu:hout the Clzrk Lske area. 

These 5eposits "ill be ccnccaled bsn2ath ovcr3urden o r  

quar t z j - t e  in folded l i ~ ? e s t o n e o  on north t o  n~rtkeast 

strikin~ faults o r  as widnsgread disseninated pyrrhotite- 

sphalerite-galena deposits in linestone. 



PROPOSED WORK 

Diamond dril'ing will be continued to test 

Induced Polarization, gravity and geochemical anomalies 

and to t e s t  geological structures found in t h e  continuing 

geological study. 

An underground program involving a 1,000 foot 

crosscut a lons  a north 30' east mineralized fault, through 

quartzite, t o  reach the e x ~ l o r e d  bottom of the main 

deposit is bein; considered. 
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SUMMARY 

During August, 1972, an induced p o l a r i z a t i o n  survey w a s  c a r r i e d  

o u t  i n  t h e  Mayo Area, Yukon T e r r i t o r y  by S e i g e l  Assoc ia tes  Limited on 

behal f  of Scurry-Rainbow O i l  Limited. 

Severa l  induced p o l a r i z a t i o n  anomalies of p o s s i b l e  i n t e r e s t  f o r  

su lph ide  mine ra l i za t ion  were ou t l i ned .  Diamond d r i l l i n g  i s  recommended 

t o  sample t h e s e  i n d i c a t i o n s .  



REPORT ON 
INDUCED POLARIZATION SURVEY 

KENO-MAY 0 DISTRICT, YUKON TERRITORY 
ON BEHALF OF 

SCURRY-RAINBOW OIL LIMITED 

INTRODUCTION 

During t h e  pe r iod  August 3rd t o  20th,  1972, a n  induced p o l a r i z a t i o n  

survey w a s  c a r r i e d  o u t  i n  t h e  Keno-Mayo D i s t r i c t  of t h e  Yukon by S e i g e l  

Assoc ia tes  Limited on behal f  of Scurry-Rainbow O i l  Limited. The survey 

crew w a s  under t h e  d i r e c t i o n  of M r .  F r anc i s  Bourqui. 

The survey proper ty  i s  l o c a t e d  sou th  of Clark Lakes i n  t h e  

Davidson Range 1 8  mi l e s  n o r t h  of Keno H i l l  i n  t h e  Mayo D i s t r i c t  of t h e  

Yukon - s e e  F igure  1. Access t o  t h e  area i s  by a t r a c t o r  road from McQueston 

Lake which i s  connected by paved highway t o  Mayo and Whitehorse. 

The e l e v a t i o n  of t h e  proper ty  ranges from about  2000 t o  4500'. 

The topography i s  g e n t l e  and rounded. Tree cover is spa r se .  

The claims covered, i n  whole o r  i n  p a r t ,  by t h e  survey a r e  designated 

"Clark" Numbers 1 - 86 i n c l u s i v e .  

GEOLOGY OF SURVEY AREA 

The geology of t h e  survey a r e a  i s  descr ibed  i n  "Report on Bul l ion  

Mountain Mining Company Limited (N.P.L.) Clark C l a i m s ,  Yukon T e r r i t o r y "  by 

D. C. Malcolm, P.Eng., Consul t ing Geologis t ,  da ted  November 15,  1971. 

The Clark  claims a r e  unde r l a in  by q u a r t z i t e ,  q u a r t z  mica s c h i s t ,  

g r a p h i t i c  s c h i s t  and l imestone.  They con ta in  a s i l ve r - l ead -z inc  replacement 

body known a s  t h e  Clark  Deposi t  which appears ,  a t  s u r f a c e ,  a s  a gossan zone 

i n  a Lower Cambrian l imestone window i n  q u a r t z i t e s  - s e e  P l a t e  1. The 

depos i t  has  been explored ,  by diamond d r i l l i n g  and t renching ,  over  an a r e a  

200' by 300' and i s  up t o  100' in th i ckness .  Mine ra l i za t ion  occurs  i n  



bands p a r a l l e l  t o  the quartzi .ce/ l imes tone con tac t .  i t  s t r i k e s  about 

east-west  and d i p s  about 15O S .  The depos i t  i s  a p o t e n t i a l  source  of 

s i l v e r ,  l e a d  and z i n c  similar t o  o t h e r  o r e  bodies  f o m d  i n  t h e  Keno-Mayo 

D i s  t r i c t  . 
Geochemical. surveys c a r r i e d  ou t  over  t h e  a r e a  by Bu l l ion  Fiountain 

Pfining Coznpsny Limited show ex tens ive  a r e a s  of b a s e  meta l  s o i l  axioa~alies i n  

favourable  rocks.  The geochemical work i s  descr ibed  i n  D. C. Malcolm's 

r e p o r t .  

A g r a v i t y  survey executed i n  zhe a r e a  i n  1971 by Airborne 

Geophysical Surveys Limfted of Calgary i s  descr ibed  i n  "Clark Lakes Area, 

Ylitton T e r r i t o r y  Grriviey h t e r p r e e a t i o n  f o r  Bu l l i on  Mountain Nining Conpany 

I;il?.  it^ by R. 5 .  Gal.sski, P.Geoph. dared November 1971. Four a r e a s  of 

moderate t o  h igh  g r a v i t y  response were o u t A h x 3  by t h e  survey;  t h e  approximate 

l o c a t i o n s  o f  the  anomaly axes a r e  i n d i c a t e d  on P l a t e  1. 

Airborne magnetic surveys ,  c a r r i e d  our over  t h e  a r e a  by the 

Departmens of YLnes and Technical  Surveys, i n d i c a t e  t h a t  t h e  l imes tone  a r e a  

(see P l a t e  I ) ,  i nc lud ing  the lead-z inc  replacement d e p o s i t ,  i s  l o c a t e d  in 

an a r e a  of low magneric r e l i e f .  

The purpose of t h e  p re sen t  survey w a s  .to exsiline the  e l e c t r i c a l  

proper"iie. sf "c~e Clark  cl.aims siad t o  a s s e s s  ehe patent . ia l  importance and 

s i g n i f f  cance of "Lie oi-rse.rved g r a v i t y  and geochemical a~ionlal ies .  A l l  of che 

geol .ogical ,  geophysical  az~d geochemical i n f o r u ~ a t i o n  a v a i l a b l e  t o  the 

w r i t e r s  has  'been raken i n t o  cons ide ra t ion  imd has been i nco rpora t ed  i n  t h e  

p r e s e n t  r e p o r t .  



METHOD AID INSTRUMENTATION 

A S c i n t r e x  Mark V I I  2.5 kw time-domain induced p o l a r i z a t i o n  u n i t  y a s  

employed. This  u n i t  has  a c u r r e n t  "on" t ime of 2.0 seconds and a c u r r e n t  

"off"  ( p o t e n t i a l  measuring t ime) of 2.0 seconds.  The p o l a r i z a t i o n  t r a n s i e n t  

v o l t a g e s  a r e  i n t e g r a t e d  between t h e  . 4 5  t o  1.1 second p a r t  of t h e  "of f"  c y c l e  

and normalized t o  t h e  "on" cyc l e  v o l t a g e  a t  t h e  r e c e i v e r .  The r e s u l t i n g  

- - 
Chargeab i l i t y  i n  mi l l i s econds  i s  a measure of cne induced p o i a r l z a ~ i o n  e r I a c z .  

The R e s i s t i v i t y ,  o r  average r e s i s t a n c e  i n  ohm-meters of  t h e  rocks  i n  t h e  

measurement zone, i s  computed from t h e  formula R = C X V p f I  where Vp = on 

cyc le  v o l t a g e  a t  t h e  r e c e i v e r ,  I = c u r r e n t  ou tpu t  from t h e  t r a n s m i t t e r ,  

C = a cons t an t  depending on t h e  a r r a y  geometry. For t h e  p r e s e n t  survey  t h e  

t h r e e  e l e c t r o d e  a r r a y  was u t i l i z e d .  Th i s  a r r a y  is  shown schemat i ca l ly  

below i n  F igure  2. 

P o t e n t i a l  o r  "a" spac ings  of 100' and 200' 'were employed throughout  

f o r  reconnaissance  purposes.  Readings were taken  a t  i n t e r v a l s  of 100 ' .  

Add i t i ona l  d e t a i l e d  coverage w a s  undertaken over  one l i n e  u t i l i z i n g  an "a" 

spac ing  of 400'. The p l o t t i n g  p o i n t  f o r  t h e  t h r e e  e l e c t r o d e  a r r a y  i s  

taken a s  t h e  midpoint  between t h e  C 1  and P1 e l e c t r o d e s  ( see  F igure  2 ) .  

Topographic v a r i a t i o n s  and g e o l o g i c a l  inhomogenit ies  may r e s u l t  i n  t h e  



C 
I 
T 
i cen t r e  of t h e  anomalous zone be ing  s h i f t e d  from i t s  apparent  l o c a t i o n  us ing  
I 

1 
I t h i s  midpoint convention. 

1 
B Induced p o l a r i z a t i o n  responses may a r i s e  from m e t a l l i c  o r  
Y 

1 non-metal l ic  agencies .  The former inc lude  most su lph ides  (except  s p h a l e r i t e ) ,  
I 
! a r s e n i d e s ,  a few oxides such a s  magnet i te  and, un fo r tuna te ly ,  g raph i t e .  Non- 
S 
1 m e t a l l i c  sources  i nc lude  a l t e r a t i o n  minera ls  s u c h a s  s e r i c i t e ,  c h l o r i t e ,  
! 

1 s e r p e n t i n e  and some c l a y  minera ls .  There is  no r e l i a b l e  c r i t e r i o n  f o r  

i 

1 d i f f e r e n t i a t i n g  between t h e  over-voltage responses from m e t a l l i c  o r  non- 

i 
i m e t a l l i c  agencies  o r  f o r  d i s t i n g u i s h i n g  between t h e  responses of one type 

1 of su lph ide  and another .  

il A more d e t a i l e d  d e s c r i p t i o n  of t h e  induced p o l a r i z a t i o n  method 

I i s  contained i n  t h e  a t t a c h e d  copy of D r .  H. 0. S e i g e l ' s  paper  e n t i t l e d  

! 
1 "Induced P o l a r i z a t i o n  Method" da ted  1970. . 
i 

THE SURVEY GRID I 
i 
i The conf igu ra t ion  and o r i e n t a t i o n  of t h e  survey  g r i d  a r e  shown i n  
t 

1 p l a n  form o n p l a t e  1. Surveys were conducted over  a t o t a l  of 11 p a r a l l e l  

l i n e s  s t r i k i n g  about  N 20° E des igna ted  L-3, L-2, L-1.5 E, L-0, L-2 W --- ' 

L-48 W and L-52 W. The i n t e r l i n e  s e p a r a t i o n  w a s ,  g e n e r a l l y ,  200'. 

A t o t a l  of 5 l i n e  mi les  of geophysical  coverage were a t t a i n e d .  

I 
I PRESENTATION OF RESULTS 
1 
I 

1 The survey g r i d ,  c laim boundaries ,  gene ra l  geology, g r a v i t y  

1 anomaly axes, e t c . ,  a r e  shown on P l a t e  1 on t h e  s c a l e  of 1 inch  = 400 f e e t .  
I 
1 P l a t e s  2 and 3 show t h e  Chargeab i l i t y  and R e s i s t i v i t y  d a t a  i n  

1 p r o f i l e  form. The h o r i z o n t a l  s c a l e  is 1 inch  = 400 f e e t .  P l a t e  2 covers  
I 

L Lines 3 E t o  10 W i n c l u s i v e ;  P l a t e  3 covers  Lines 48 W and 52 W. The 

! i n t e r l i n e  s e p a r a t i o n s  are n o t  t o  s c a l e .  The c h a r g e a b i l i t y  p r o f i l e s  have a 



v e r t i c a l  s c a l e  of 1 inch  = 10.0 mi l l i seconds .  The r e s i s t i v i t i e s  are p l o t t e d  

on a v e r t i c a l  l oga r i t hmic  s c a l e  of 2  inches  = 1 l o g  cyc le  - t h e  base  l e v e l  

i s  100 ohm-meters. 

P l a t e s  4 and 5 show t h e  200' Chargeabi l i ty  and R e s i s t i v i t y  r e s u l t s  

i n  contour  form. The h o r i z o n t a l  s c a l e  i s  1 inch  = 100 f e e t .  The contour  

i n t e r v a l s  a r e  2.0 mi l l i s econds  f o r  t h e  c h a r g e a b i l i t y  and loga r i thmic  f o r  t h e  

r e s i s t i v i t y .  

Apparent Metal Fac to r  va lues  f o r  t h e  200' d a t a  i s  shown on P l a t e  6. 

The h o r i z o n t a l  s c a l e  i s  aga in  100 f e e t .  The Metal Fac to r  u n i t s  are 

DISCUSSION OF RESULTS 

The contoured Chargeab i l i t y  , R e s i s t i v i t y  and Metal Fac to r s ,  

p re sen ted  on P l a t e s  4 ,  5 and 6 ,  c o n s t i t u t e  a summary of t h e  geophysical  

observa t ions  and - n o t  t h e i r  i n t e r p r e t a t i o n .  Though c e r t a i n  q u a l i t a t i v e  

c o n c l u s i o n s ~ c a n  be  r e a d i l y  drawn from t h e s e  p l ans  they must n o t  b e  r e l i e d  

upon i n  d e t a i l  because of t h e  ambiguity of l i n e a r  i n t e r p o l a t i o n ,  t h e  

asymmetry of t h e  t h r e e  e l e c t r o d e  a r r a y ,  e t c .  For a  d e t a i l e d  look a t  t h e  

l ine-by-l ine r e s u l t s ,  t h e  geophysical  p r o f i l e s  ( P l a t e  2) should b e  consul ted .  

The R e s i s t i v i t y  Resu l t s  

The g r i d  a r e a  (Lines 3 E - 10 W i n c l u s i v e )  can b e  d iv ided  i n t o  a t  

least f o u r  d i s t i n c t  reg ions  on t h e  b a s i s  of t h e i r  r e s i s t i v i t y  c h a r a c t e r i s t i c s .  

These a r e  des igna ted  Regions A, B ,  C and D on P l a t e  5. 

As i n d i c a t e d  on P l a t e  5,  Regions A and B a r e  prominent r e s i s t i v i t y  

depress ions  apparent ly  r e f l e c t i n g  l imes tones  and g r a p h i t i c  s c h i s t s .  C and D 

a r e  a r e a s  of extremely h igh  r e l i e f  ( s e v e r a l  thousands of ohm-meters) which 



c o r r e l a t e  w i t h  q u a r t z i t e  and quartz-mica s c h i s t .  

Region A - is  a very  d i s t i n c t  U-shaped t rough s t r i k i n g  about 

east-west  ac ros s  Lines 3 E t o  10 W i n c l u s i v e .  It i s  open g r i d  e a s t  and 

g r i d  west  and i s  cen t r ed  a t  about 2 + 50 S , Line 4 W. It has  extremely 

sharp  s t r a i g h t  boundaries  sugges t ing  n e a r  v e r t i c a l  ( l imes tone /qua r t z i t e )  

con tac t s .  The f l o o r  of  t h e  t rough s l o p e s  g r i d  south .  

De ta i l ed  coverage on Line 10 W sugges t  t h a t  Zone A i s  a wedge of 

h igh ly  conducting m a t e r i a l  extending from ground s u r f a c e  t o  a depth of a t  

least 300' on i t s  wes tern  s i d e .  The i n d i c a t e d  i n t r i n s i c  r e s i s t i v i t y  of t h i s  

material i s  l e s s  t han  10 ohm-meters. 

Region B - i s  loca t ed  about 1100' g r i d  south  o f ,  and is  s i m i l a r  i n  

p r a c t i c a l l y  a l l  d e t a i l s  t o ,  Region A. Its n o r t h  and sou th  boundaries  a r e  

very  sha rp ,  aga in  sugges t ing  n e a r  v e r t i c a l  ( l imes tone /qua r t z i t e )  con tac t s .  

It i s  V-shaped i n  p r o f i l e ,  narrow and open g r i d  west .  It c e n t r e s  a t  about  

1 4  + 00 S on Line 3 W. The t rough f l o o r  s l o p e s  about  g r i d  n o r t h  i n d i c a t i n g  

a n o r t h e r l y  s l o p e  t o  t h e  underlying formations.  

Though apparent ly  an a r e a  of  q u a r t z i t e s ,  Region B r e s p r e s e n t s  a 

wedge of l o w - r e s i s t i v i t y  m a t e r i a l  ( l e s s  than 50 ohm-meters) ex tending  from 

n e a r  s u r f a c e  t o  a depth of more t h e  250'. 

The r e s i s t i v i t y  low of l e s s  than  600 ohm-meters a t  L 0 + 00, 16 S 

may r e p r e s e n t  a ( fau l ted-out )  ex t ens ion  of Region B a s  suggested on P l a t e  5. 

Region C - i s  an a r e a  of very h igh  r e s i s t i v i t y  c o n s t i t u t i n g  t h e  

background r e l i e f  n o r t h  of Region A ( see  P l a t e  5 ) .  The r e s i s t i v i t i e s  

uniformly range from about 3000 t o  10,000 ohm-meters and no doubt r e f l e c t  

c l ean  h i g h l y - r e s i s t i v e  non-mineralized q u a r t z i t e .  



Region D - l i e s  sou th  of Region A and surrounds Region B. It I 

c o n s t i t u t e s  t h e  background r e l i e f .  R e s i s t i v i t i e s  range from about 1000 t o  

10,000 ohm-meters aga in  r e f l e c t i n g  ( r e l a t i v e l y )  pure non-conducting q u a r t z i t e s  

and s e r i c i t e  s c h i s t s .  R e s i s t i v i t y  p r o f i l e s  w i t h i n  Region D a r e  s l i g h t l y  

more d i s t u r b e d  however than those  encountered i n  Region C i n d i c a t i n g  some 

v a r i a t i o n s  i n  conduct iv i ty  w i t h i n  t h e  qua r t z i ce .  

I n  gene ra l ,  t h e  r e s i s t i v i t y  d a t a  show a  q u a r t z i t e l l i m e s t o n e  

r e s i s t i v i t y  c o n t r a s t  of more than  100: l .  Regions A and B bo th  co inc ide  wi th  

prominent g r a v i t y  h ighs  (see P l a t e  1). A has  a co inc iden t  1 .5  m i l l i g a l  

i n d i c a t i o n ;  B a  co inc iden t  .4 m i l l i g a l  response. As suggested on P l a t e  5 ,  
r 

t h e  i s o - m i l l i g a l  con f igu ra t ions  a r e  s i m i l a r  i n  o u t l i n e  and e x t e n t  and i n  
7 

peak l o c a t i o n  t o  t h e  observed i s o - r e s i s t i v i t y  l i n e s .  The coincidence of 

such ( r e l a t i v e l y )  l a r g e  g r a v i t y  anomalies w i t h  such extremely low r e s i s t i v i t i e s  

sugges t  t h a t  t h e  source  of t h e  r e s i s t i v i t y  depress ions  may be ,  a t  l e a s t  i n  

p a r t ,  m e t a l l i c  ( su lphides  e t c .  ) r a t h e r  than  g r a p h i t i c .  

S imi l a r  extreme r e s i s t i v i t y  v a r i a t i o n s  appear  on Lines 48 W and 52 W a 

( see  P l a t e  3 ) .  On Line 52 E ,  f o r  example, prominent r e s i s t i v i t y  depress ions  

were observed as fo l lows:  

(1) Extending from s t a t i o n  3  + 50 S  t o  10  N (1300' wide) 

(2) Extending from s t a t i o n s  14  N t o  1 8  N (about 400' wide) 

I n  both  i n s t a n c e s  t h e  r e s i s t i v i t y  p r o f i l e s  a r e  depressed by a 

f a c t o r  of a t  l e a s t  20, r e l a t i v e  t o  t h e i r  surrounds.  

It may b e  assumed, on the  b a s i s  of t h e  foregoing d i scuss ion  of t h e  

main g r i d  a r e a ,  t h a t  t he  major R e s i s t i v i t y  "highs" and "lows" observed on 

Lines 48 W and 52 W r e f l e c t  " q u a r t z i t e s "  and "limestones" r e s p e c t i v e l y  

a t t e s t i n g  t o  t h e  widespread l a t e r a l  d i s t r i b u t i o n  of t h e s e  major rock types.  



The Chargeab i l i t y  and Metal Fac tor  Data 

Average background c h a r g e a b i l i t y  v a l u e s  recorded w i t h i n  t h e  survey 

block range from about 5.0 t o  10.0 mi l l i s econds  ( f o r  bo th  t h e  100'  and 200' 

"a" spac ings ) .  These va lues ,  though s l i g h t l y  above t h e  normal non-metal l ic  

background range f o r  most rock types ,  may be  cons idered ,  kn t h e  p re sen t  
t 

I 

a r e a ,  t o  r ep re sen t  non-mineralized formations.  Since a  subsur face  d i s t r i b u t i o n  , 

of about 1% by volume of disseminated 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  

may b e  expected,  on average,  t o  c o n t r i b u t e  about 10.0 mi l l i s econds  t o  t h e  

background l e v e l  i n  t h e  p re sen t  a r e a ,  va lues  i n  excess  of about  15 .0  

mi l l i s econds  may be  considered s u f f i c i e n t l y  anomalous t o  warran t  a t t e n t i o n .  

Four prominent bands of r e l a t i v e l y  h igh  c h a r g e a b i l i t y  amplitude 

were observed i n  t h e  area. These a r e  des igna ted  A, B, C and D on P l a t e  4.  

A l l  of t h e s e  Zones con ta in  va lues  i n  excess  of 30.0 mi l l i s econds .  

Since t h e  survey a r e a  shows extreme r e s i s t i v i t y  v a r i a t i o n s  ( s e v e r a l  

o rde r s  of magnitude e x i s t  between i n d i v i d u a l  r e s i s t i v i t y  "highs" and "lows" 

along each survey l i n e )  and s i n c e  t h e  induced p o l a r i z a t i o n  method s u f f e r s  

from l i m i t a t i o n s  imposed by " s a t u r a t i o n  e f f e c t s "  a s s o c i a t e d  w i t h  such extreme 

c o n t r a s t s  "Apparent Metal Fac tors"  have been c a l c u l a t e d  and contoured f o r  

t h e  200' da t a .  The "Metal Factor" ,  which i s  equ iva l en t  t o  t h e  r a t i o  of 

induced p o l a r i z a t i o n  r e s p o n s e / r e s i s t i v i t y ,  t ends  t o  compensate f o r  t h e  

" s a t u r a t i o n  e f f e c t s "  by re-emphasizing t h e  p o l a r i z a t i o n  e f f e c t s  i n  h igh ly  

conduct ive rocks.  . 

The Metal Fac to r  contour  p l a n  ( P l a t e  6) has ,  l i k e  i t s  R e s i s t i v i t y  

coun te rpa r t ,  been d iv ided  i n t o  f o u r  p r i n c i p a l  s e c t i o n s  (Regions A ,  B, C and 

D). Regions A and B r e f l e c t  h igh ly  conducting formations ( l imes tones) ,  C and 

D h ighly  r e s i s t i v e  rocks ( q u a r t z i t e s ) .  A and B c o r r e l a t e  w i t h  prominent 



e l eva ted  g r a v i t y  va lues ,  C and D w i t h  ( r e l a t i v e l y )  low background g r a v i t y  
t 

r e l i e f .  On t h e  b a s i s  of t h e  R e s i s t i v i t y  and Metal Fac to r  d a t a  t h e  "limestones" 

a r e  uniformly conduct ive throughout;  t h e  "qua r t z i t e s "  uniformly non-conductive. ; 

The anomalous c h a r g e a b i l i t y  Zones have t h e  fo l lowing  c h a r a c t e r i s t i c s :  ; 

Anomaly A 

! 

Anomaly A i s  sharp ly  por t rayed  on t h e  100'  p r o f i l e s  (P l a t e  2 ) .  
I 

It appears  as a narrow high-amplitude anomaly extending about east-west 

a c r o s s  t h e  survey g r i d .  It has  100' peak ampli tudes a t  t h e  fo l lowing  

l o c a t i o n s  : 

27.0 m i l l i s e c .  a t  2 + 50 S Line 3 E - Coincident  R e s i s t i v i t y  'h igh '  i, 

I 

33 .3  m i l l i s e c .  a t  1 + 50 S Line 2 E - Coincident R e s i s t i v i t y  'low' 

77.0 m i l l i s e c .  a t  1 + 50 S Line 00 -.On Flank of R e s i s t i v i t y  t low'  

57.9 m i l l i s e c .  a t  1 + 50 S Line 2 W - Sharp co inc iden t  R e s i s t i v i t y  'h igh '  

55.7 m i l l i s e c .  a t  2  + 50 S Line 4 W - On S f l a n k  of  sharp  R e s i s t i v i t y  'high1 

75.2 m i l l i s e c .  a t  1 + 50 S Line 6 W - Sharp Coincident  R e s i s t i v i t y  'h igh '  
i 

67.2 m i l l i s e c .  a t  2  + 50 S Line 8 W - Coincident  R e s i s t i v i t y  'low' 

47.0 m i l l i s e c .  a t  3 + 50 S Line 10 W - Coincident  R e s i s t i v i t y  'low' 

I n  p r o f i l e  Anomaly A is  assymetr ic  w i t h  i t s  s t e e p  s l o p e  loca t ed  

g r i d  no r th .  It is cen t r ed ,  more o r  l e s s ,  over  t h e  mid-part of a r e s i s t i v i t y  

t rough ( reg ion  A). It s t r i k e s  about east-west ,  i t  i s  open g r i d  w e s t  and i s  

l o c a t e d  about  150'  - 250' south  of t h e  Base Line. On t h e  b a s i s  of t h e  

r a t h e r  l i m i t e d  d e t a i l  coverage undertaken on Line 10 W i t  appears  t o  r e f l e c t  , 

a very narrow band of h igh ly  conducting m a t e r i a l  dipping g r i d  sou th  and 

coming t o  w i t h i n  a few t ens  of f e e t  of t h e  ground s u r f a c e  i n  t h e  v i c i n i t y  

of t h e  peak l o c a t i o n s  l i s t e d  above. It r e p r e s e n t s  an excess  of about  60.0 
Z 



mil l i seconds  above t h e  average ( q u a r t z i t e )  background and could b e  caused by 

a  narrow band of 6% - 8% by volume of disseminated m e t a l l i c a l l y  conducting 

mine ra l i za t ion .  

On P l a t e  6 Anomaly A appears  a s  a very  h igh  Metal Fac tor  response 

which, i n  p l aces ,  is  co inc ident  w i t h ,  and, i n  o t h e r s ,  s l i g h t l y  n o r t h  o f ,  

a  g r a v i t y  high.  The Line 00 and Line 6 W p r o f i l e s  ( P l a t e  2) show t h e  r e l a t i o n  

between t h e  c h a r g e a b i l i t y  and g r a v i t y  information.  It is  ev iden t  t h a t  t h e r e  

i s  a s t r o n g  near-coincidence between t h e  c h a r g e a b i l i t y  and g r a v i t y  anomaly 

peaks. I n  a d d i t i o n ,  A coinc ides  w i t h  anomalous z i n c  l e v e l s  i n  t h e  s o i l s .  

Eas t  of Line 0 ,  Anomaly A has  been sampled by diamond d r i l l i n g .  

Holes W-6 and W-8 ,  f o r  example, appear  t o  have i n t e r s e c t e d  t h e  Zone - good 

lead-zinc m i n e r a l i z a t i o n  was encountered i n  both h o l e s  a t  depths i n  harmony 

w i t h  those  i n d i c a t e d  by t h e  induced p o l a r i z a t i o n  r e s u l t s .  Graph i t i c  m a t e r i a l ,  

however, seems t o  be  a common c o n s t i t u e n t  of t h e  subsur face  formations - t hus  

t h e r e  i s  some ambiguity regard ing  t h e  r e l a t i o n s h i p  between t h e  induced 

p o l a r i z a t i o n  response and t h e  m e t a l l i c  su lphides .  Anomaly A has  n o t  been 

d r i l l e d  west  of Line 0. 

Anomaly B 

Anomaly B i s  very  prominently d isp layed  i n  p r o f i l e  form ( P l a t e  2) ,' 

n e a r  t h e  southern  ends of Lines 00 and 10 W i n c l u s i v e .  From east t o  wes t  i t  

i n c r e a s e s  i n  ampli tude and c l a r i t y .  It i s  very  c l e a r l y  d isp layed  by both 

"a" spac ings  i n  comparison wi th  i t s  coun te rpa r t  t o  t h e  n o r t h  (Anomaly A) 

which i s  poor ly  def ined  by t h e  200' da t a .  On P l a t e  4 ,  Anomaly B appears  

a s  a 200' wide east-west t r end ing  zone of h igh  c h a r g e a b i l i t y  opening g r i d  

west.  It coinc ides  on almost a l l  l i n e s  w i t h  r e s i s t i v i t y  Region B. Peak 

100' responses a r e  l o c a t e d  a s  fol lows:  



32.1 m i l l i s e c .  a t  14 + 50 S, L 10 W - Coincident R e s i s t i v i t y  'low' 
t 

35.8 m i l l i s e c .  a t  14  + 50 S, L 8 W - On S f l a n k  of R e s i s t i v i t y  'low' 
I 

36.5 m i l l i s e c .  a t  14 + 50 S, L 6 W - Coincident R e s i s t i v i t y  'low' 

24.5 m i l l i s e c .  a t  1 3  + 50 S, L 4 W - Coincident R e s i s t i v i t y  'low' 

18.5 m i l l i s e c .  a t  1 3  + 50 S ,  L 2 W - Coincident R e s i s t i v i t y  'low' 

15.0 m i l l i s e c .  at 14 + 50 S ,  L 00 - Coincident 100'  R e s i s t i v i t y  'h igh '  

Anomaly B r e s p r e s e n t s  an excess  of more than  30.0 mi l l i s econds  above 

the  average background (7.0 t o  10.0 mi l l i s econds )  and could be  caused by 3% - 
5% by volume of disseminated m e t a l l i c a l l y  conducting mien ra l i za t ion  i n  t h e  

bedrock. Such mine ra l i za t ion  l i k e l y  d i p s  s t e e p l y  g r i d  south .  It is  c l o s e l y  

a s s o c i a t e d  w i t h  a  .4 m i l l i g a l  g r a v i t y  h igh  a s  i n d i c a t e d  on P l a t e s  1 and 2. 

It a l s o  has  co inc iden t  weakly anomalous z i n c  i n d i c a t i o n s .  To d a t e ,  i t  has 

n o t  been sampled by diamond d r i l l i n g .  

Anomaly C 

Anomaly C is  a narrow high  amplitude i n d i c a t i o n  s t r i k i n g  about  N i 

75' W ac ros s  Lines 3 E - 10 W i n c l u s i v e .  Proceeding from Line  3 E westwards 

through Line 10 W ,  i t  d iverges  s l i g h t l y  g r i d  wes t .  

Anomaly C i s  c l e a r l y  def ined  by both  the  100' and 200' c h a r g e a b i l i t y  ' 

p r o f i l e s .  It gave maximum 100' responses a t  t h e  fo l lowing  l o c a t i o n s :  

24.1 m i l l i s e c .  at 50 S ,  L 3 E - Limestone/Quartzi te  Contact Zone 

20.0 m i l l i s e c .  a t  50 N ,  L 2 E - Limestone/Quartzi te  Contact Zone 

42.3 m i l l i s e c .  a t  50 N ,  L 00 - Limestone/Quartzi te  Contact Zone 

44.7 m i l l i s e c .  at 50 N ,  L 2 W - Limestone/Quartzi te  Contact Zone 

33.0 m i l l i s e c .  at  2 + 50 N ,  L 4 W - Limestone/Quartzi te  Contact Zone 

33.5 m i l l i s e c .  a t  2  + 50 N ,  L 6 W - Limestone/Quartzi te  Contact Zone 



34.0 n i l l i s e c .  a t  2 4 50 N ,  L 8 W - Limestone/Quartzi te  Contact Zone 

52.1 m i l l i s e c .  a t  1 + 50 N ,  L 10 W - Limestone/Quartzi te  Contact Zone 

Zone C has  an i n t r i n s i c  c h a r g e a b i l i t y  of more than  50.0 mi l l i s econds  

over a background of 5.0 - 10.0 mi l l i seconds .  It could b e  caused by a 

narrow zone of 5 t o  7% by volume of disseminated m e t a l l i c a l l y  conducting 

m a t e r i a l  l oca t ed  on t h e  q u a r t z i t e / l i m e s t o n e  con tac t  and coming t o  w i t h i n  a 

few t ens  of f e e t  of t h e  ground su r f ace .  

As i n d i c a t e d  on P l a t e s  1 and 2 ,  C is  c l o s e l y  a s s o c i a t e d  w i t h  a 

prominent g r a v i t y  'h igh ' .  It a l s o  appears  t o  c o r r e l a t e  w i t h  l e a d  and z i n c  

geochemical anomalies i n  t h e  s o i l s .  Zone C has  n o t  been examined by diamond 

d r i l l i n g .  

Anomaly D 

Anomaly D i s  a broad band of anomalous c h a r g e a b i l i t y  t r end ing  

about N 80' E ac ros s  Lines 3 E - 10 W i n c l u s i v e .  It i s  open g r i d  e a s t  and 

g r i d  wes t  and s t r e t c h e s  ac ros s  t h e  no r the rn  h a l f  of r e s i s t i v i t y  Region D. 

It i s  500' wide and i s  c l e a r l y  d i sce rnab le  on both  t h e  100' and 200' p r o f i l e s  

a g a i n s t  an average background of l e s s  than  10.0 mi l l i seconds .  It gave peak 

100' amplitudes a t  t h e  fol lowing l o c a t i o n s :  

40.0 m i l l i s e c .  a t  7 + 50 S ,  L 10 W - Quartzi te /Limestone Contact 

30.6 m i l l i s e c .  a t  9 + 50 S ,  L 10 W - Coincident R e s i s t i v i t y  Low 

32.8 m i l l i s e c .  a t  6 + 50 S, L 8 W - Quartzi te /Limestone Contact 

30.0 m i l l i s e c .  a t  9 + 50 S ,  L 8 W - Coincident R e s i s t i v i t y  Low 

31.0 m i l l i s e c .  a t  7 + 50 S ,  L 6 W - Quartzi te /Limestone Contact 

27.0 m i l l i s e c .  a t  8 + 50 S ,  L 4 W - Coincident R e s i s t i v i t y  Low 

32.2 m i l l i s e c .  a t  6 + 50 S, L 2 W - Coincident R e s i s t i v i t y  Low 

32.0 m i l l i s e c .  a t  8 + 50 S ,  L 2 W - Coincident R e s i s t i v i t y  Low 



31.8 m i l l i s e c .  a t  8 + 50 S ,  L 00 - Coincident R e s i s t i v i t y  Low 

30.0 m i l l i s e c .  at 8 - 50 S, L 2 E - Coincident R e s i s t i v i t y  Low 

30.5 m i l l i s e c .  a t  7  + 50 S, L 3 E - Coincident  R e s i s t i v i t y  Low 

Anomaly D r e f l e c t s  at l e a s t  two p a r a l l e l  conducting bands, one i n  

t h e  q u a r t z i t e ,  t h e  o t h e r  on t h e  q u a r t z i t e / l i m e s t o n e  contac t .  The Metal 

Fac tor  contour  p lan  shows l i t t l e  d i s turbance  co inc iden t  w i th  D - a f a c t  n o t  

unexpected i n  view of i t s  ( r e l a t i v e l y )  h igh  co inc iden t  r e s i s t i v i t i e s .  

On Lines 0 ,  1 E and 10 W two apparent ly  l o c a l i z e d  near -sur face  

high-gradient  c e n t r e s ,  des igna ted  sub-zones Dl and D2 on P l a t e  4 ,  were 

observed. Both zones appear  a l s o  as d i s t i n c t  anomalies on P l a t e  6. Both a r e  

s i t u a t e d  on t h e  q u a r t z i t e / l i m e s t o n e  contac t  and probably r ep re sen t  l o c a l  

concent ra t ions  of conducting m a t e r i a l .  

Anomaly D could b e  caused by 3% - 5% by volume of disseminated 

m e t a l l i c a l l y  conducting mine ra l i za t ion  d i s t r i b u t e d  i n  bands throughout t h e  

q u a r t z i t e  and coming t o  w i t h i n  about 30 f e e t  of t h e  ground su r f ace .  The 

i n t r i n s i c  c h a r g e a b i l i t y  of t h e  mine ra l i za t ion  i s  about 30.0 mi l l i seconds .  

Anomaly D l ies on t h e  south  s i d e  of a  major g r a v i t y  h i g h  - s e e  t h e  

6 W and 00 p r o f i l e s  on P l a t e  2. There i s  some sugges t ion  on t h e  00 p r o f i l e  

of a  weak g r a v i t y  h igh  co inc iden t  w i t h  D (note  t h e  f l a t t e n i n g  and break  i n  

s l o p e  on t h e  p r o f i l e ) .  D i s  a l s o  c l o s e l y  a s s o c i a t e d  w i t h  anomalous l e a d  and 

z i n c  va lues  i n  t h e  s o i l s .  

Though a t  l e a s t  two h o l e s  have been d r i l l e d  w i t h i n  t h e  conf ines  of 

Zone D (Holes W-26 and W-27) bo th  l i e  i n  a  100' c h a r g e a b i l i t y  'low' and d id  

no t  i n t e r s e c t  p o l a r i z i n g  m a t e r i a l .  Both ho le s  gave 300' + of ba r r en  q u a r t z i t e .  : 

Sub-zone,D2 has been adequately a r i l l e d  by h o l e s  W-16, W-21, W-22 

and W-25A. I n t e r e s t i n g  Lead-Zinc s e c t i o n s  were i n t e r s e c t e d  i n  a l l  t h e s e  ho le s  . 



a t  depths and l o c a t i o n s  compatible w i t h  those  i n d i c a t e d  by t h e  induced 

p o l a r i z a t i o n  da ta .  Again t h e  presence  of g r a p h i t i c  m a t e r i a l  i n  t h e s e  h o l e s  

lends  ambiguity t o  t h e  cause-affect  r e l a t i o n s h i p .  

Anomalous c h a r g e a b i l i t y  va lues  were observed on Lines 48 W and 52 W - 
s e e  P l a t e  3. Three d i s t i n c t  zones a r e  d i s c e r n i b l e  - t h e s e  a r e  marked A1, B1 

and C1 on t h e  p r o f i l e .  

Zone A 1  extends from 2 + 50 S t o  10 + 50 N (Line 52 W ) .  It c o n s i s t s  

of a t  l e a s t  f i v e  sub-zones peaking a s  fo l lows:  

55.0 m i l l i s e c .  a t  0  + 50 S - Coincident R e s i s t i v i t y  'low' 

58.0 m i l l i s e c .  a t  l +  50 N - Coincident  R e s i s t i v i t y  'h igh '  

67.0 m i l l i s e c .  a t  3 + 50 N - Coincident  R e s i s t i v i t y  'low' 

54.0 m i l l i s e c .  at 6 + 00 N - Coincident  R e s i s t i v i t y  'low' 

52.0 m i l l i s e c .  at 9 + 50 N - On N Flank of 'low' 

The background c h a r g e a b i l i t i e s  range from about 10.0 - 15.0 

mi l l i s econds .  

Zone A1 co inc ides  w i t h  an a r e a  of extremely low r e s i s t i v i t y  and is  

s i m i l a r  i n  most r e s p e c t s  ( inc luding  l a t e r a l  e x t e n t )  w i t h  Anomaly B i n  t h e  

main a rea .  A d i s t r i b u t i o n  of 5%-7% by volume of disseminated m e t a l l i c a l l y  

conducting mine ra l i za t ion  would account f o r  t h e  h igh  c h a r g e a b i l i t i e s .  Such 

mine ra l i za t ion  i s  l i k e l y  d i s t r i b u t e d  i n  bands throughout t h e  bedrock. 

Zone B1 i s  narrow ( r e l a t i v e  t o  A1) extending from about 1 4  N t o  16  N 

on L 52 W. It has h igh  peak c h a r g e a b i l i t y  ampli tudes of :  

57.0 m i l l i s e c .  on 14 + 30 N - A f l a n k  of major R e s i s t i v i t y  'h igh '  

57.0 m i l l i s e c .  on 16 + 50 N - A s l o p e  of major R e s i s t i v i t y  'low' 

B1 co inc ides  w i th  a  prominent R e s i s t i v i t y  depress ion  aga in  i n d i c a t i n g  

a  h ighly  conducting l o c a l e  ( g r a p h i t i c  l imes tones ,  e t c . ) .  It i s  a l s o  a s soc i a t ed  



w i t h  a prominent z i n c  s o i l  anomaly. 

Zone C1,  u n l i k e  i t s  a s s o c i a t e s  above, i s  a  h igh  c h a r g e a b i l i t y  

zone l y i n g  w i t h i n  a  h igh ly  r e s i s t i v e  a r e a  ( q u a r t z i t e s ) .  Peak 100' responses 

may b e  viewed a s  fo l lows:  

29.0 m i l l i s e c .  a t  6 + 50 S, L 52 W - Coincident R e s i s t i v i t y  'low' 

41.5 m i l l i s e c .  a t  9 + 50 S, L  52 W - Coincident R e s i s t i v i t y  'low' 

46.5 m i l l i s e c .  a t  11+ 50S, L  52 W - Coincident R e s i s t i v i t y  ' h igh '  

The co inc ident  r e s i s t i v i t i e s  decrease  markedly w i t h  i n c r e a s i n g  

11 11 a  spac ing  sugges t ing  an i n c r e a s e  i n  conduct iv i ty  w i t h  depth (poss ib ly )  

i n d i c a t i n g  a  shal low q u a r t z i t e  cover.  

CONCLUS IONS AND RECOMMENDATIONS 

1. The survey a r e a  (Lines 3 E - 10 W i n c l u s i v e )  i s  d i v i s i b l e  i n t o  

two "rock types" on t h e  b a s i s  of t h e i r  e l e c t r i c a l  p r o p e r t i e s .  These a r e  

des igna ted  A-B and C-D on P l a t e s  5  and 6. 

Regions A and B a r e  h igh ly  conducting "Limestones" w i th  i n t r i n s i c  

r e s i s t i v i t i e s  of l e s s  than  10 ohm-meters and 50 ohm-meters 

r e s p e c t i v e l y .  Both co inc ide  wi th  s i g n i f c a n t  g r a v i t y  i n d i c a t i o n s  

and w i t h  anomalous Lead-Zinc va lues  i n  t h e  s o i l s .  Region A i s  

known t o  con ta in  l imes tones  and g r a p h i t i c  s c h i s t s .  

Regions C and D a r e  a r e a s  of h ighly  r e s i s t i v e  "Quartzi tes1 '  wi th  

an apparent  r e s i s t i v i t y  range of 1 ,000 - 10,000 ohm-meters. 

The a r e a s  a r e  known t o  conta in  q u a r t z i t e  and q u a r t z  mica s c h i s t .  

2 .  The i n d i c a t e d  geophysical  boundaries  and t r e n d s  co inc ide  w i t h  

recognizable  geo log ica l  con tac t s  and s t r i k e s .  The c o n t a c t s ,  i n  a l l  i n s t a n c e s ,  



appear sharp  and d e f i n i t i v e .  

3 .  The c h a r g e a b i l i t y  r e s u l t s  have been p a r t i t i o n e d  i n t o  a t  l e a s t  

f o u r  anomalous bands - A, B ,  C and D on P l a t e  4. These bands c o r r e l a t e ,  

more o r  l e s s ,  w i t h  Regions A, B ,  C and D d iscussed  above. 

Anomaly A is  a narrow high-amplitude zone s t r i k i n g  about e a s t -  

west  through t h e  "Limes tones". It could b e  caused by 6% - 8% by 

volume of disseminated 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  

( su lphides  o r  g raph i t e )  l o c a l i z e d  i n  a narrow band dipping g r i d  

sou th  and coming t o  w i t h i n  a few t ens  of f e e t  of t h e  ground 

s u r f a c e .  It i s  c l o s e l y  a s s o c i a t e d  w i t h  a  1 .0  m i l l i g a l  g r a v i t y  

' h igh '  and anomalous z i n c  l e v e l s  i n  t h e  s o i l s .  

Anomaly A has  been sampled by diamond d r i l l i n g  e a s t  of Line 0 

(Holes W-6 and W-8). Lead-zinc and g r a p h i t i c  m i n e r a l i z a t i o n  was 

encountered a t  depths c o n s i s t e n t  w i t h  those  i n d i c a t e d  by t h e  

inducted  p o l a r i z a t i o n  da ta .  

Anomaly B could be caused by 3% - 5% by volume of p o l a r i z i n g  

m a t e r i a l  ( su lphides  o r  g r a p h i t e )  dipping about g r i d  south  and 

s t r i k i n g  about  ea s  t-wes t through t h e  "Limes tones".  It occurs  i n  

combination w i t h  a .4 m i l l i g a l  g r a v i t y  anomaly and w i t h  weak 

z i n c  i n d i c a t i o n s .  It has  n o t  been sampled by diamond d r i l l i n g .  

Anomaly C is  a narrow zone of h igh  response s t r i k i n g  about  

N 75' W a long a  Limestone/Quartzi te  con tac t .  It could r e f l e c t  

5% - 7% by volume of disseminated conducting m i n e r a l i z a t i o n  

( su lphides  o r  g r a p h i t e )  coming t o  w i t h i n  a few t e n s  of f e e t  of 



t h e  ground su r f ace .  It appears  t o  c o r r e l a t e  w e l l  w i t h  

anomalous g r a v i t y  and geochemical i n d i c a t i o n s .  It has  n o t  

been examined by diamond d r i l l i n g .  

Anomaly D c o n s i s t s  of two zones of h igh  c h a r g e a b i l i t y ,  one l y i n g  I 

1 

on t h e  Quartzi te /Limestone c o n t a c t ,  t h e  o t h e r  w i t h i n  t h e  Quar t z i t e s .  

This  zone could r e f l e c t  3% - 5% by volume of disseminated 

m e t a l l i c a l l y  conducting m a t e r i a l  ( g r a p h i t e  o r  su lph ides )  coming 

t o  w i t h i n  about 30 f e e t  of t h e  ground s u r f a c e .  Anomaly D has  

some anomalous geochemical s i g n a t u r e  and a sugges t ion  of weak 

anomalous g r a v i t y  responses.  

D has  been adequately d r i l l  i n  one l o c a l e  (Holes W-16, W-21, 

W-22 and W-25A cut  Lead-zinc and g r a p h i t e  bea r ing  s e c t i o n s  below 

sub-zone D2), and inadequate ly  d r i l l e d  a t  another  (Holes W-26 

and W-27 were ba r r en ) .  

4.  Anomalous 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  cond i t i ons ,  similar 

i n  a l l  r e s p e c t s  t o  t hose  l i s t e d  above were observed on Lines 48 W t o  52 W. 

5. I n  view of t h e  apparent  coincidence between t h e  Cha rgeab i l i t y ,  

R e s i s t i v i t y ,  Gravi ty and geochemical anomalies,  t h e  presence  of i n t e r e s t i n g  , 

su lph ide  mine ra l i za t ion  both  i n  showings and i n  d r i l l  s e c t i o n s ,  and t h e  

apparent  s p a t i a l  and depth r e l a t i o n s h i p  between i n d i v i d u a l  anomalies and 

su lph ides ,  t h e  p r e s e n t  a r e a  war ran t s  a d d i t i o n a l  exp lo ra to ry  a t t e n t i o n .  

However, some f a c t o r s  sugges t  a  cau t ious  approach. These inc lude  

t h e  presence  of g r a p h i t e  bo th  i n  showings and i n  d r i l l  h o l e s ,  and t h e  e x t r e m e l y k  
1 

low R e s i s t i v i t i e s  and h igh  Neta l  Fac tors  which, i n  o t h e r  a r e a s ,  a r e  gene ra l ly  

i n d i c a t i v e  of ex t ens ive  p y r i t i c  o r  g r a p h i t i c  mine ra l i za t ion .  



6 .  The fo l lowing  diamond d r i l l  h o l e s  are t e n t a t i v e l y  recommended 

t o  f u l l y  sample t h e  observed anomalies.  

Anomaly A 

DDH 111 - C o l l a r  a t  2 + 50 S, L 6  W - d r i l l  g r i d  n o r t h  a t  45' 
f o r  a d i s t a n c e  of  250 f e e t .  

DDH 112 - C o l l a r  a t  3 + 50 W ,  L 4  W - d r i l l  g r i d  n o r t h  a t  45' 
f o r  a d i s t a n c e  of 250 f e e t .  

DDH 113 - C o l l a r  a t  3 S ,  L 2  W - d r i l l  g r i d  n o r t h  at  45O for  
a  d i s t a n c e  of 250 f e e t .  

DDH 114 - C o l l a r  a t  2  + 50 S ,  L 00 - d r i l l  g r i d  n o r t h  a t  45' 
f o r  a  d i s t a n c e  of  200 f e e t .  

Anomaly 3 

DDH 115 - C o l l a r  at 15  + 25 S ,  L 8 W * d r i l l  g r i d  n o r t h  at 45' 
f o r  a  d i s t a n c e  of 300 f e e t .  

DDH 116 - C o l l a r  a t  15  + 25 S ,  L 6 W - d r i l l  g r i d  n o r t h  a t  45' 
f o r  a d i s t a n c e  of 300 f e e t .  

DDH 117 - C o l l a r  a t  14 + 25 S ,  L 4  W - d r i l l  g r i d  n o r t h  a t  45' 
f o r  a d i s t a n c e  of 200 f e e t .  

DDH 118 - C o l l a r  at 12 + 25 S ,  L 00 - d r i l l  g r i d  sou th  a t  45' 
f o r  a d i s t a n c e  of  300 f e e t .  

Anomaly C 

DDH 119 - Col l a r  a t  501N, L 10 W - d r i l l  g r i d  n o r t h  a t  45' 
f o r  a  d i s t a n c e  of 300 f e e t .  

DDH 1110 - C o l l a r  at 2 + 00 N ,  L 8 W - d r i l l  g r i d  n o r t h  a t  45' 
f o r  a d i s t a n c e  of  200 f e e t .  

DDH #11 - C o l l a r  at l -1- 50 N ,  L 6 W - d r i l l  g r i d  n o r t h  a t  45' 
f o r  a  d i s t a n c e  of 300 f e e t .  

DDH 1/12 - C o l l a r  a t  1 + 25 N ,  L 4 W - d r i l l  g r i d  n o r t h  a t  45' 
f o r  a d i s t a n c e  of 250 f e e t .  

DDH #13 - C o l l a r  a t  Base Line  L 2 W - d r i l l  g r i d  n o r t h  a t  45' 
f o r  a d i s t a n c e  of 300 f e e t .  



DDH i/ 14 - C o l l a r  at 50 S, L 00 - d r i l l  g r i d  n o r t h  a t  45O 
f o r  a d i s t a n c e  of 250 f e e t .  

Anomaly D 

DDH 1/15 - 

DDH #16 - 

DDH 1/17 - 

DDH #18 - 

DDH 819 - 

DDH 820 - 

DDH 1/21 - 

DDH 822 - 

DDH 823 - 

DDH 1/24 - 

DDH 825 - 

The above 

Co l l a r  a t  9  + 50 S ,  L  00 - d r i l l  g r i d  n o r t h  a t  45O 
f o r  a d i s t a n c e  of 250 f e e t .  

Co l l a r  a t  5  + 50 S ,  L  00 - d r i l l  g r i d  n o r t h  a t  45' 
f o r  a  d i s t a n c e  of 250 f e e t .  

Co l l a r  a t  10 + 50 S, L  6  W - d r i l l  g r i d  n o r t h  a t  45' 
f o r  a  d i s t a n c e  of 250 f e e t .  

C o l l a r  a t  8 S ,  L  6  W - d r i l l  g r i d  n o r t h  at 45' f o r  a  
d i s t a n c e  of 250 f e e t .  

C o l l a r  at  6  S ,  L  6 W - d r i l l  g r i d  south  a t  45' f o r  a 
d i s t a n c e  of 300 f e e t .  

Co l l a r  at 10 + 50 S ,  L  8 W - d r i l l  g r i d  n o r t h  a t  45' 
f o r  a d i s t a n c e  of 200 f e e t .  

Co l l a r  a t  6  S ,  L  8  W - d r i l l  g r i d  south  a t  45' f o r  a  
d i s t a n c e  of 250 f e e t .  

Line 52 W 

Co l l a r  a t  1 + 50 S, L 52 W - d r i l l  g r i d  n o r t h  a t  45' 
r 

f o r  a d i s t a n c e  of 250 f e e t .  

C o l l a r  a t  1 N - d r i l l  g r i d  n o r t h  a t  45' f o r  a d i s t a n c e  
of 300 f e e t .  

C o l l a r  a t  10 + 50 N - d r i l l  g r i d  sou th  a t  45' f o r  a . 7 

d i s t a n c e  of 300 f e e t .  

Co l l a r  a t  1 3  + 50 N - d r i l l  g r i d  n o r t h  a t  45' f o r  a  
d i s t a n c e  of 250 f e e t .  

1 

d r i l l  l o c a t i o n s ,  d i p ,  l e n g t h s ,  e t c . ,  a r e  p r o v i s i o n a l  and 

may of course b e  changed a t  t h e  d i s c r e t i o n  of Scurry-Rainbow O i l  Limited. 



7. I n i t i a l l y ,  one h o l e  should be  d r i l l e d  i n  each of t h e  anomalous 

Zones i n  o r d e r  t o  i d e n t i f y  t h e  probable source  of t h e  h i g h  c h a r g e a b i l i t y  

response. D r i l l  h o l e  Nos. 2 ,  6 ,  9 ,  and 17  a r e  t e n t a t i v e l y  suggested as 

s u i t a b l e  primary l o c a t i o n s .  

Fu r the r  exp lo ra to ry  work ( d r i l l i n g  e t c . )  would be  p r e d i c a t e d  

upon t h e  r e s u l t s  of t h i s  i n i t i a l  programme. 

Respec t fu l ly  submit ted,  

SEIGEL ASSOCIATES LIMITED 

Michael J. Lewis, M.Sc. 
Geophysicis t  

P e t e r  J. Fominoff, B.A.Sc. 
Geophysicis t  

Vancouver, B. C. 
August 25, 1972 
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