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GEOLOGICAL. GEOCHEMICAL AND GEOPHYSICAL REPORT 

PIG-KATE GROUP 

INTRODUCTION 

Regional geochemical s i l t  sampling programs conducted i n  regions of 

favourable geology i n  the  Selwyn Basin ou t l ined  a reas  of poss ib le  l ead  

and z inc  minera l iza t ion .  Streams d ra in ing  the  previously s taked KATE Group 

and the  a r e a  immediately t o  the  e a s t  were found t o  be h ighly  anomalous i n  lead .  

The PIG 1 - 50 claims were s taked i n  Ju ly ,  1976 t o  cover the  e a s t e r n  source 

of the  anomalies. F i e l d  work i n  1976 consis ted  of l i n e  c u t t i n g  and g r i d  

s o i l  sampling over much of the  PIG claims. 

I n  1977, the  ad jo in ing  KATE Group was optioned from Welcome North Mines and 

a g r i d  w a s  e s t a b l i s h e d  over economically i n t e r e s t i n g  geology. Fur the r  s o i l  

sampling, rock chip  sampling, geologic mapping, magnetometer and electromagnetic  

surveys were conducted on both  claim groups during the  1977 f i e l d  season. 

LOCATION AND ACCESS 

The PIG-KATE Group is  loca ted  approximately 11 miles  northwest of T r a f f i c  

Mountain on claim s h e e t s  105 J - 2 and 7. Longitude and l a t i t u d e  of the  cen t re  

of the  claims is roughly 130' 40' W and 62O 14' N r e spec t ive ly .  

Access i s  by h e l i c o p t e r  from a base  camp a t  Pike Lake, approximately 6 miles , 

t o  the  s o u t h y o r  from Ross River 60 mi les  t o  the  southwest. The base  camp 

was supported wi th  f l o a t  equipped f i x e d  wing from Ross River. 
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GEOLOGY 

The Selwyn Basin, a nega t ive  b a s i n a l  f e a t u r e ,  def ined  dur ing  Cambrian time, 

i s  l o c a t e d  between the  Mackenzie Arch t o  t h e  e a s t  and t h e  Pe l ly-Cass ia r  

P l a t fo rm on t h e  west.  Bas ina l  sed imenta t ion  cons i s t ed  of deep water  c h e r t s  

w i t h  f a c i e s  changes t o  b l ack  s h a l e s ,  s i l t s t o n e s  and f i n a l l y  carbonates  

approaching t h e  shal low p la t forms.  This  p a t t e r n  of sed imenta t ion  occurred 

from the  Cambrian t o  mid-Devonian, b e f o r e  t h e  a r e a  was u p l i f t e d .  Al te r -  

n a t i n g  pe r iods  of u p l i f t  and quiescence ,  evidenced by in te rbedded  b l a c k  

s h a l e s  and conglomerates t o  s i l t s t o n e s ,  is  t y p i c a l  of t h e  d e p o s i t i o n a l  

environment during the  Upper Devonian t o  T r i a s s i c .  Various l i t h o l o g i c  u n i t s  

w i t h i n  the  Selwyn Basin, w i th  t h e  excep t ion  of t he  deeper  water  c h e r t ,  a r e  

h i g h l y  v a r i a b l e  and d i f f i c u l t  t o  t r a c e  l a t e r a l l y  because of extreme f a c i e s  

changes due t o  changing d e p o s i t i o n a l  environments.  Uni t s  on e i t h e r  s i d e  

of t h e  b a s i n  a r e  d i s t i n c t  and a r e  d i f f i c u l t  t o  c o r r e l a t e .  

Major s t r a t i f o r m  lead-z inc  m i n e r a l i z a t i o n  d iscovered  t o  d a t e  occurs  i n  b l ack  

s h a l e s  a long  t h e  e a s t e r n  and wes tern  edge of t h e  b a s i n a l  s t r u c t u r e .  Mineral- 

i z a t i o n  a long  t h e  e a s t e r n  edge occurs  i n  r e s t r i c t e d  e w i n i c  depress ions  i n  

b l ack  s h a l e .  So f a r ,  no such dep res s ions  have been i d e n t i f i e d  along the  

wes tern  ex t remi ty  of t h e  bas in .  

The PIGKATE Group cover in te rbedded  b l ack  t o  grey c h e r t  and s h a l e  and minor 

carbonates  of Ordovician t o  Devonian age t h a t  occur  a long  t h e  e a s t e r n  margin 

of t h e  Pe l ly-Cass ia r  Platform. 

C a l c - s i l i c a t e s ,  ass igned  Unit  1, occur  e x t e n s i v e l y  throughout t h e  south  

c e n t r a l  p o r t i o n  of t h e  KATE Group. The c h a r a c t e r i s t i c  rock type is  a wh i t e  

t o  p a l e  green  weathering,  p a l e  green  t o  da rk  green ,  pu rp l e  and wh i t e  banded 

quartz-diopside-actinoli te-bio t i t e  ska rn ,  w i t h  minor bands of marble,  l imes  tone  

and amphibol i te .  Carbonate con ten t  i s  v a r i a b l e  and o f t e n  t h e  u n i t  i s  l a r g e l y  

composed of dark  grey  t o  b l ack  p h y l l i t e  and f ine-gra ined  s c h i s t .  I n d i v i d u a l  

laminae v a r y  from 2 m  t o  over lOcm i n  t h i c k n e s s  b u t  average rougly lcm. 

Contacts  between laminae a r e  sha rp  and g e n e r a l l y  p a r a l l e l  t o  t h e  p e n e t r a t i v e  

f o l i a t i o n .  The i n t e r b e d s  of q u a r t z  b i o t i t e  p h y l l i t e  v a r y  from 50 f e e t  t o  ove r  



200 f e e t  i n  th ickness ,  weathering r u s t y  brown due t o  ox ida t ion  of disseminated 

p y r i t e .  

I r r e g u l a r  beds,  pods and l e n s e s  of l imes tone  a r e  common throughout t h e  

s e c t i o n  of  c a l c - s i l i c a t e s  b u t  a r e  more predominant a long t h e  southern  boundary 

of t h e  KATE Group. Shaly l imestone,  Unit  l b ,  i s  cons idered  t o  be  c o r r e l a t i v e  

t o  t h e  "wavy banded" l imes tone  t o  t he  n o r t h  and e a s t .  

The apparent  t h i ckness  of t h e  c a l c - s i l i c a t e s  i s  mis leading  due t o  t h e  complexity 

of t i g h t  i s o c l i n a l  f o l d i n g  b u t  i t  i s  e s t ima ted  t o  be  over  1000 f e e t  t h i c k  i n  

t h i s  a r ea .  F o l i a t i o n  of t he  c a l c - s i l i c a t e s  t r e n d s  approximately 110 degrees and 

d i p s  a t  60 degrees  t o  t he  south .  This  f o l i a t i o n  i s  sub -pa ra l l e l  t o  t he  l imbs 

of n o r t h e a s t  verg ing  overturned i s o c l i n a l  f o l d s .  

Mine ra l i za t ion  i n  t h i s  Unit  c o n s i s t s  of d i scont inuous  bands, i r r e g u l a r  pa tches ,  

s m a l l  b l e b s ,  f r a c t u r e  f i l l i n g s ,  and d i s semina t ions  of va ry ing  amounts of p y r i t e ,  

p y r r h o t i t e ,  c h a l c o p y r i t e ,  ga lena  and s p h a l e r i t e .  Minera l ized  a r e a s  are 

g e n e r a l l y  e a s i l y  found a s  they c o n t a i n  w e l l  developed l i m o n i t i c  coa t ings  on 

weathered s u r f a c e s .  Malachi te  and a z u r i t e  a r e  common i n  weathered copper r i c h  

zones. 

This  p o y l m e t a l l i c  m i n e r a l i z a t i o n  i n  t h e  c a l c - s i l i c a t e s  y i e l d s  e x c e l l e n t  

co inc iden t  multi-element s o i l  geochemical anomalies.  Seve ra l  showings and 

geochemical anomalies were prospec ted  b u t  d e t a i l e d  assessment  of t h e  showings 

was n o t  undertaken due t o  t h e i r  low economic p o t e n t i a l .  

A t h i n  band of b l ack  t o  s i l ve ry -g rey  weather ing ,  b l a c k  s i l i c e o u s  s h a l e  d i r e c t l y  

o v e r l i e s  t h e  c a l c - s i l i c a t e s  j u s t  south  of t h e  KATE b a s e l i n e .  Monograptus 

found i n  bedding p l anes  i n d i c a t e s  a n  Ordovician t o  Devonian age. Bedding, 

o u t l i n e d  by f i n e  l i g h t  grey  bands on weathered s u r f a c e s ,  g e n e r a l l y  t r ends  a t  

120 degrees and d i p s  s t e e p l y  t o  t h e  south.  Th i s  Unit  i s  thought  t o  be  

c o r r e l a t i v e  t o  t h e  Howard's Pass  Formation, h o s t  f o r  t h e  s t r a t i f o r m  lead-z inc  

d e p o s i t  a t  Howard's Pass.  No m i n e r a l i z a t i o n  w a s  no ted  i n  Unit 2. 



Unit 3, c o n s i s t i n g  of l i g h t  grey t o  b l ack  weathering,  b l ack  t h i c k  bedded 

c h e r t ,  o v e r l i e s  t h e  s h a l e  hor izon  b u t  a l s o  con ta ins  s e v e r a l  b l ack  s h a l e  and 

grey c h e r t  beds. The c h e r t  i s  predominantly b l ack  and con ta ins  minor b l ack  

s h a l e  p a r t i n g s  t h a t  o f t e n  con ta in  g r a p t o l i t e s .  A l l  f r a c t u r e s  and shea r  zones 

con ta in  vary ing  amounts of g r a p h i t e .  This  Unit  may r e p r e s e n t  t h e  t r a n s i t i o n  

zone between depos i t i on  of sha l low water  b l ack  s h a l e s  and deep water  v a r i -  

coloured c h e r t s .  Unit  2 and 3 a r e  the  p o t e n t i a l l y  i n t e r e s t i n g  h o s t s  f o r  

p o s s i b l e  s t r a t i f o r m  lead-zinc mine ra l i za t ion .  

Unit  4 ,  t h e  Road River  Formation, is  composed of a t h i c k  sequence of t h i c k  t o  

t h i n  bedded, dark  t o  var i -co loured  weathering,  b l ack ,  l i g h t  grey ,  wh i t e ,  green,  

and r e d  c h e r t .  The c e n t r a l  p o r t i o n  of Unit  8,  con ta in ing  var i -co loured  c h e r t s  

wi th  l i t t l e  t o  no in te rbedded  s h a l e ,  i s  presumed t o  b e  t h e  c e n t r e  of t h e  Selwyn 

Basin; a deep water  environment of  depos i t i on  wi th  l i t t l e  a d d i t i o n  of p e l i t i c  

m a t e r i a l .  

I nd iv idua l  c h e r t  beds up t o  1 f o o t  t h i c k  a r e  common b u t  tend t o  become narrower 

a s  t he  amount of in te rbedded  s h a l e  i n c r e a s e s .  Bedding is  g e n e r a l l y  undula t ing  

wi th  evidence of r i p  o f f  c l a s t s  i n d i c a t i n g  t u r b i d i t y .  Worm burrows a r e  common 

i n  the  deeper  wa te r  c h e r t s .  

S t r u c t u r a l l y ,  t h e  Road River  c h e r t s  show evidence of a s t r o n g  n o r t h e a s t  compress- 

i v e  f o r c e  a s  most exposures  con ta in  n o r t h e a s t  verg ing  t i g h t  i s o c l i n a l  f o l d s .  

The axes  of most f o l d s  t r e n d s  from 290 t o  330 degrees.  Amplitudes v a r y  from 

50 f e e t  t o  over  500 f e e t .  

The Road River  Formation h a s  r e s u l t e d  from sedimenta t ion  and chemical p r e c i p i t a -  

t i o n  of c h e r t  i n  a nor thwes t  o r i e n t a t e d  e l l i p t i c a l  dep res s ion  i n  t h e  c e n t r e  of 

t h e  Selwyn Basin. The t r u e  th i ckness  of Unit  4 on t h e  PIGKATE Group i s  

unknown b u t  is  e s t ima ted  t o  b e  over  1000 f e e t .  
\ 

Light  grey  weathering,  in te rbedded  grey  t o  greenish-grey s h a l e  w i t h  l e n s e s ,  pods 

and t h i n  beds of g rey  l imes tone  w a s  mapped a s  Unit 5. This  ca l ca reous  u n i t  

occurs  as t h i c k  beds  w i t h i n  t h e  lower p o r t i o n  of t h e  c h e r t  sequence. Although 

f o s s i l s  were n o t  ob ta ined ,  i t  i s  though t tha t  Unit  5 i s  Ordovician t o  Devonian 



i n  age and poss ib ly  c o r r e l a t i v e  t o  t he  l i g h t  grey  ca l ca reous  p h y l l i t e  i n  

t he  Faro-Ross River  a r ea .  Mine ra l i za t ion  was n o t  discovered i n  t h i s  Unit .  

Seve ra l  ou tcrops  of dark brown weathering,  dark  green  d i o r i t e  were noted 

nea r  t h e  junc t ion  of t he  PIG and KATE c la im groups. The d i o r i t e  dykes and 

s i l ls  a r e  probably r e l a t e d  t o  prominant T e r t i a r y  i n t r u s i o n s  and volcanism 

a few mi l e s  t o  t h e  sou th  of t h e  claims.  Mine ra l i za t ion  was n o t  found wi th in  

o r  a d j a c e n t  t o  t he  d i o r i t e .  

S t r u c t u r a l l y ,  t h e  PIGKATE a r e a  has  s u f f e r e d  from a pe r iod  of s t r o n g  

southwest-northeastcompression, c h a r a c t e r i z e d  by nor thwes t  t r end ing  imbr i ca t e  , 
mesoscopic t h r u s t s ,  n o r t h e a s t  verg ing  i s o c l i n a l  f o l d s  and a  s t r o n g  p e n e t r a t i v e  

f o l i a t i o n .  I s o c l i n a l  f o l d s  plunge t o  t h e  eas t - sou theas t  and a r e  r e spons ib l e  

f o r  t h e  absence of Unit  1 on t h e  PIG Group. F a u l t i n g  is  of minor importance 

as i t  does n o t  a l t e r  t r ends  of major rock u n i t s .  

LINE CUTTING 

A hand c u t  g r i d ,  t o t a l l i n g  15 mi l e s ,  w a s  e s t a b l i s h e d  over  Un i t s  2  and 3. 

All l i n e s  were chained and 100 f o o t  s t a t i o n s  were a c c u r a t e l y  pos i t i oned  wi th  

p i c k e t s .  Slope c o r r e c t i o n s  were made on a l l  h i l l s i d e s .  

GEOCHEMICAL SURVEYS 

A t o t a l  of 830 s o i l  and 114 rock samples were taken dur ing  t h e  1977 f i e l d  

season.  S o i l  samples were taken every  200 f e e t  a long  800 f o o t  spaced g r i d  

l i n e s .  I n  economical ly i n t e r e s t i n g  a r e a s ,  samples were taken every 100 f e e t  

a long  400 f o o t  spaced l i n e s .  Roughly, one q u a r t e r  pound of "B" o r  "C" 

hor izon  s o i l  w a s  packed i n  k r a f t  sample bags and s e n t  t o  Acme A n a l y t i c a l  

Labora to r i e s  i n  Ross River  f o r  a n a l y s i s .  Each sample w a s  d r i e d ,  s i eved  t o  

-80 mesh, weighed t o  0.5 grams, d i g e s t e d  i n  n i t r i c  pe r  c h l o r i c  a c i d  and 

ana lysed  f o r  t o t a l  t r a c e  element con ten t  of copper,  l e a d ,  and z i n c  by atomic 

absorp t ion .  A l l  t a b u l a t e d  r e s u l t s  a r e  i n  p a r t s  pe r  m i l l i o n  (ppm). 

Rock c h i p s  were a l s o  packaged i n  k r a f t  sample bags and s e n t  t o  t h e  Acme 



Lab i n  Ross River .  A f t e r  t h e  rocks  were pulver ized ,  t h e  procedure was s i m i l a r  

t o  prev ious ly  mentioned s o i l  a n a l y s i s .  

Re-sampling of a  sma l l  p o r t i o n  of t h e  1976 PIG g r i d  y i e lded  almost i d e n t i c a l  

r e s u l t s ,  thus  t he  cumulat ive Frequency P l o t s  r e s u l t i n g  from t h e  1976 survey  

may be used f o r  t h e  1977 survey.  Data p o i n t s  f o r  l e a d  va lues  o u t l i n e d  a  

smooth curve i n d i c a t i n g  a  bi-modal d e n s i t y  d i s t r i b u t i o n  wi th  an i n f l e c t i o n  

p o i n t  a t  50 ppm l e a d .  The background popula t ion  was c a l c u l a t e d  from t h e  curve 

us ing  t h e  method desc r ibed  by S i n c l a i r  (1973). Threshold, c a l c u l a t e d  a t  t h e  

98 cumulative p e r c e n t i l e ,  was 100 ppm l e a d .  Data p o i n t s  f o r  z i n c  a l s o  i n d i c a t e d  

2 o r  more d i s t i n c t  popu la t ions .  A l l  va lues  over  400 ppm z i n c  and 150 ppm copper 

a r e  considered anomalous. 

A l l  anomalous copper va lues  occur  w i t h i n  Unit 1, t h e  c a l c - s i l i c a t e s .  Anomalies 

r e f l e c t  minor c h a l c o p y r i t e  m i n e r a l i z a t i o n  i n  f r a c t u r e s ,  v e i n s  and sma l l  pods 

i n  i s o l a t e d  zones of su lph ide  depos i t i on .  Coincident  copper,  l e a d ,  and z i n c  

anomalies on Lines 204 t o  220 West a r e  due t o  py r rho t i t e - cha lcopyr i t e  and 

minor ga l ena - spha le r i t e  m i n e r a l i z a t i o n  a s  f r a c t u r e  f i l l i n g s ,  d i s semina t ions  and 

smal l  i r r e g u l a r  s k a r n s  w i t h i n  a ca l ca reous  zone of t h e  c a l c - s i l i c a t e s .  Th i s  

showing, termed t h e  "Nipple Showing" by previous  workers,  r ece ived  l i t t l e  

a t t e n t i o n  dur ing  t h e  1977 program. The two co inc iden t  3 meta l  anomalies on 

Line 32 West were n o t  prospec ted  s i n c e  they a r e  l i k e l y  r e f l e c t i n g  s i m i l a r  

mine ra l i za t ion .  

Zinc response was d i s a p p o i n t i n g l y  low. The most prominant anomaly l o c a t e d  

between Lines  144 W and 196 W ,  appears  t o  r e f l e c t  a h igh  z i n c  background i n  

underlying massive bedded, b l a c k  g r a p h i t i c  c h e r t .  This  low magnitude e longa te  

f e a t u r e  i s  n o t  a s s o c i a t e d  w i t h  any s i g n i f i c a n t  l e a d  response and thus  is  n o t  

considered t o  b e  of any economic s i g n i f i c a n c e .  

Exce l l en t  l e a d  response  was obta ined  i n  s o i l s  n e a r  t h e  boundary of t h e  two 

claim groups. Seve ra l  of t h e  prominant anomalies were des igna ted  b lock  l e t t e r s  

t o  s i m p l i f y  d i scuss ion  on l o c a t i o n  and o r i e n t a t i o n .  The l i n e a r  a l ignment  

of anomalies A, B, C ,  and D, p a r a l l e l s  t he  a t t i t u d e  of t h e  under ly ing  i n t e r -  

bedded b l ack  c h e r t ,  b l a c k  s h a l e  and minor l i g h t  grey  c h e r t  and s h a l e .  It was 



hoped t h a t  t h e s e  f o u r  anomalies r ep re sen ted  t h e  s u r f a c e  t r a c e  of s t r a t i f o r m  

l e a d  mine ra l i za t ion  and t h e  a r e a  was prospec ted  i n  d e t a i l .  Q u a r t z  v e i n  f l o a t  

con ta in ing  minor a r senopyr i t e  and ga l ena  was t h e  only mine ra l i za t ion  discovered 

i n  t he  a r e a .  

Anomaly E ,  a  one sample h igh ,  i s  unde r l a in  by a  t h i c k  bedded green t o  grey  

c h e r t  w i t h  minor b l ack  s h a l e  p a r t i n g s .  Prospec t ing  f a i l e d  t o  l o c a t e  any 

su lph ide  mine ra l i za t ion .  

Although the  peaks of anomalies F and G do seem t o  a l i g n ,  t h e  i r r e g u l a r  and 

d iscont inuous  n a t u r e  of t h e  two anomalies would sugges t  t he  l a c k  of any 

a s s o c i a t e d  major s t ra tabound l e a d  m i n e r a l i z a t i o n .  Both a r e a s  were prospected;  

no m i n e r a l i z a t i o n  was found. 

S ince  s u r f a c e  prospec t ing  f a i l e d  t o  l o c a t e  t h e  source  of t he  anomalous l e a d  

geochemistry,  p i t s  and t r enches  were hand dug w i t h i n  and upslope from 

anomalies A t o  F. Chip samples w e r e  taken from bedrock, when reached,  as 

w e l l  a s  from a l l  f l o a t  i n  t h e  p i t s .  P i t  l o c a t i o n s  and sampling r e s u l t s  may be  

noted  on t h e  "Geochemical Values Map - Rock Chips" i n  t h e  pocket accompanying 

t h i s  r e p o r t .  

Metal con ten t  of t h e  rock u n i t s  sampled i s  g e n e r a l l y  very  low. S u r p r i s i n g l y ,  

h igh  l e a d  va lues ,  ob ta ined  i n  sample numbers 390, 424, 448, and 487, occur  i n  

l i g h t  grey  c h e r t  and sha l e .  Sample number 402, s i l i c i f i e d  grey s h a l e  and c h e r t  

w i t h  minor a r s e n o p y r i t e ,  conta ined  2750 ppm l ead .  Veins and f r a c t u r e  f i l l i n g s  

of q u a r t z  w i t h  minor a r s e n o p y r i t e  and t r a c e s  of ga lena  a r e  l i k e l y  t h e  source  

of l e a d  anomalies A t o  D. To d a t e ,  bo th  prospec t ing  and rock geochemistry 

have f a i l e d  t o  l o c a t e  a b l ack  s h a l e  hos t ed  mine ra l i zed  source  f o r  t h e  l e a d  

anomalies.  



GEOPHYSICAL SURVEYS 

HEM SURVEY 

Instrumentation 

Electromagne tics 

The Apex MaxMin I1 electromagnetic system manufactured by Parametrics 

Limited, Markham, Ontario, was used on the entire claim block and 

the Crone CEM system manufactured by Crone Geophysics Limited of 

Mississauga, Ontario, was used on parts of the property. 

Specification for the two instruments are shown below: 

APEX MAXMIN I1 EM SYSTEM SPECIFICATIONS 

OPERATING FREQUENCIES : 

COIL SEPARATIONS: 

MODES OF OPERATION: 

PARAMETERS MEASURED : 

READOUTS : 

SCALE RANGES: 

READING REPEATABILITY: 

222, 444, 888, 1777 and 3555 Hz. 

100, 200, 300, 400, 600 and 800 feet. 

(a) Tx coil plane and Rx coil plane 
horizontal (Horizontal loop mode). 
(b) Tx coil plane horizontal and Rx 
coil plane vertical (Minimum coupled mode). 

In-phase and Quadrature component of the 
secondary field. 

Automatic, direct readout on 3%" size meters. 

In-phase: 220% normal, 2100% by switch. 
Quadrature: 220% normal, 2100% by switch. 
Inclinometers: 250% tilt. 

2% to 21%. 

CRONE CEM EM SYSTEM SPECIFICATIONS 

STANDARD FREQUENCIES: 390, 1830 and 5010 Hz (others available 
upon request) . 

Field tilt measurement by visual null on field strength meter and 
audio null through crystal earphones. 

INCLINOMETER RANGE: 200°, accuracy 20.5 degrees. 

RECEIVER GAIN CONTROL: Linear calibrated 10 turn pot. 

Field strength measurements from meter. 

OPERATING RANGE OF COILS: Up to 200 meters (600'). 



Survey Methods 

Electromagnet ics  

The MaxMin system was used i n  t h e  h o r i z o n t a l  loop  mode w i t h  a 

cab le  l eng th  of 200 f e e t .  Frequencies  of 444 and 1777 Hz were 

used i n i t i a l l y .  The 444 frequency was e l imina ted  when i t  w a s  found 

t h a t  t he  a d d i t i o n a l  readings  were unnecessary. Readings were taken 

a t  100 f o o t  i n t e r v a l s  and a t  50 f o o t  i n t e r v a l s  i n  anomalous a r e a s  

on l i n e s  400 f e e t  a p a r t .  Slopes were measured us ing  an inc l inometer  

and t h e  t r a n s m i t t e r  and r e c e i v e r  c o i l s  were t i l t e d  us ing  t h e  a t t a c h e d  

t ilt  meter .  

The Crone CEM system was used i n  t h e  v e r t i c a l  loop mode t o  t r a c e  

h o r i z o n t a l  loop  conductors  between l i n e s .  The t r a n s m i t t e r  c o i l  

w a s  l o c a t e d  on t h e  conductor ,  and r e c e i v e r  c o i l  tilt ang le s  were 

recorded a t  some d i s t a n c e  from t h e  t r a n s m i t t e r  u n t i l  a c ros sove r  

was obta ined  . 

Survey R e s u l t s  

A mul t i t ude  of e x c e l l e n t  conductors  were o u t l i n e d  by t h e  HEM survey  

and may b e  noted  on t h e  accompanying "HEM Survey" maps a t  s c a l e s  

of 1 inch  e q u a l s  200 f e e t  and 1 i nch  equa l s  400 f e e t .  I n  a n  e f f o r t  

t o  gauge t h e s e  e l ec t romagne t i c  f e a t u r e s ,  conduc t iv i ty  measurements 

were made of  a l l  major rock  u n i t s  w i t h i n  t h e  survey  area. Black 

massive c h e r t  w i t h  b l a c k  g r a p h i t i c  s h a l e  p a r t i n g s  and g raph i t e -  

coa ted  f r a c t u r e s  and sheared  s u r f a c e s  is t h e  b e s t  conductor  on t h e  

c la im group. Black s i l i c e o u s  shS le s ,  Unit 2 ,  a r e  s l i g h t l y  t o  

moderately conduct ive.  C a l c - s i l i c a t e s ,  g rey  c h e r t  and s h a l e  as 

w e l l  as ca l ca reous  s h a l e  a r e  non-conductive. 

The c l o s e  spac ing  of m u l t i p l e  conductors ,  o u t l i n e d  on t h e  400 s c a l e  

map, l i k e l y  r e p r e s e n t s  a fo lded  o r  s t r a t i g r a p h i c  r e p e t i t i o n  of t h e  

g r a p h i t i c  b l a c k  c h e r t  ho r i zon  i n  Uni t  3. Any e l ec t romagne t i c  

response of s h a l e  hos t ed  su lph ides  would probably b e  masked by t h e  

e x c e l l e n t  c o n d u c t i v i t y  of t h e  g r a p h i t i c  che r t .  S ince  t h e  b l a c k  s h a l e  



and c h e r t  hor izons  a r e  in te rbedded  over narrow widths ,  i t  would 

almost be impossible  t o  determine i f  t h e  source  of t he  conductor 

was i n  t h e  s h a l e  o r  i n  t h e  c h e r t .  

Hand t renching  i n  t h e  a r e a  of conductor number 1, l y i n g  upslope 

from l e a d  anomalies A and B, f a i l e d  t o  l o c a t e  t h e  source  of t h e  

conduct iv i ty .  Cat t renching  o r  diamond d r i l l i n g  a r e  r equ i r ed  t o  

d e f i n e  t h e  source  of t h i s  geochemical-geophysical t a r g e t .  

MAGNETOMETER SURVEY 

Ins t rumenta t ion  

Fluxmaster ~ b d e l  MV-1 f l u x g a t e  magnetometers manufactured by 

Pheonix Geophysics Limited of Willowdale, Ontar io ,  were used on 

t h e  survey. 

SPECIFICATIONS FOR PHOENIX MV-1 MAGNETOMETER 

SENSITIVITY: 25 gammas on 300 gamma range. 

MEASURING RANGES : 300, l K ,  3K, 10K, 30K, lOOK gammas. 

LATITUDE ADJUSTMENT: +100,000 gammas. 

TEMPERATURE STABILITY: -40°c t o  +55O~. 

An MV-1 magnetometer and a Rus t r a k  s i n g l e  channel  r eco rde r  were 

used as a cont inuous b a s e  s t a t i o n  r eco rde r .  

Survey Method 

Readings were taken wi th  a f l u x g a t e  magnetometer a t  50 f o o t  

i n t e r v a l s  i n  background a r e a s  and a t  25 f o o t  i n t e r v a l s  i n  anomalous 

a reas .  Diurna l  v a r i a t i o n s  of t h e  magnet ic  f i e l d  were measured by 

t h e  continuous base  s t a t i o n  r eco rde r  desc r ibed  above. 

Survey R e s u l t s  

The magnetometer survey  was undertaken t o  a i d  geo log ica l  mapping i n  

t h e  a r e a s  of good l e a d  geochemical response.  P o t e n t i a l  s t r a t i f o r m  

lead-zinc m i n e r a l i z a t i o n  be ing  sought  a f t e r ,  i s  n o t  expected t o  have 



a magnetic response.  

Contoured magnetic va lues  o u t l i n e  two e l o n g a t e  magnet ic  anomalies 

t h a t  a r e  co inc iden t  w i th  l e a d  anomalies A-B and F-G. Two f e a t u r e s  

a r e  i n t e r p r e t e d  t o  be  under ly ing  i n t r u s i v e  rocks  poss ib ly  r e l a t e d  t o  

t h e  d i o r i t e  dykes. 

CONCLUSIONS AND RECOMMENDATIONS 

Grid s o i l  sampling on t h e  P I G K A T E  claim groups o u t l i n e d  s e v e r a l  p o t e n t i a l l y  

i n t e r e s t i n g  e l o n g a t e  l e a d  geochemical anomalies w i t h i n  in te rbedded  b l ack  s h a l e ,  

b l ack  c h e r t ,  a s  w e l l  a s  grey  c h e r t  and s h a l e .  Anomalous l e a d  va lues  obta ined  

from t h e  rock  c h i p  sampling program, occur  i n  qua r t z - a r senopyr i t e  v e i n s  and 

f r a c t u r e  f i l l i n g s .  L igh t  grey c h e r t  f l o a t ,  found i n  s e v e r a l  l e a d  anomalous 

a r e a s ,  a l s o  conta ined  h igh  l e a d  va lues .  

Geological  mapping and prospec t ing  f a i l e d  t o  l o c a t e  p o t e n t i a l l y  economic 

s t r a t i f r o m  m i n e r a l i z a t i o n  o r  any evidence of t h i r d  o r d e r  baSins  w i t h i n  t h e  

two c la im groups. 

The e l ec t romagne t i c  survey  s u c e s s f u l l y  o u t l i n e d  s e v e r a l  m u l t i p l e  conductors  

t h a t  a r e  l a r g e l y  due t o  g r a p h i t e  coa t ings  on sheared  s u r f a c e s  w i t h i n  t h e  

b l ack  g r a p h i t i c  c h e r t  horizon.  The two magnetic f e a t u r e s ,  co inc iden t  w i th  

the  two major l e a d  geochemical anomalies,  appear  t o  o u t l i n e  i n t r u s i v e s  a t  

depth. These i n t r u s i v e  bod ie s  a r e  l i k e l y  t h e  sou rce  f o r  qua r t z - a r senopyr i t e  

m i n e r a l i z a t i o n  found on t h e  su r f ace .  

No f u r t h e r  work is recommended a t  t h i s  t i m e .  

Respec t fu l ly  submi t ted ,  

-A&&.- WAYNE J. ROBERTS 

January  30, 1978. 
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