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S U M M A R Y  

i)ctring October t o  December of 1 9 7 2 ,  Tri-Con Exp lo ra t ion  Surveys 

L t d .  were r e t a i n e d  by CAN-EX RESOURCES LTD. on beha l f  of D i c t a t o r  

Mines Ltd. (N.P.L.) t o  c a r r y  ou t  a d e t a i l e d  e x p l o r a t i o n  program on 

the Nadira Copper P rope r ty ,  A lbe rn i  Mining D i v i s i o n ,  Province of 

B r i t i s h  Columbia. The program w a s  supe rv i sed  by W. G .  Stevenson, P.  

Eng. ,  and inc luded  g e o l o g i c a l ,  geochemical, magnetic and e l ec t romagne t i c  

surveys .  

The survey  w a s  cen te red  around a known occurrence  of cha lcopyr i t e -  

b e a r i n g  ska rn  bod ies .  

rocks of t h e  T r i a s s i c - J u r a s s i c  Vancouver Group. These format ions  have 

been t i l t e d  and are i n t r u d e d  by f e l d s p a r  porphyry dykes. A t  t h e  c o n t a c t s  

of t h e s e  dykes wi th  an i n t e r v o l c a n i c  l imes tone  member, t h e  s k a r n  bod ies  

have been formed. 

The area is  unde r l a in  by v o l c a n i c  and sedimentary 

The r e s u l t s  of t h e  survey  de f ined  t h e  s k a r n  bod ies  as be ing  conf ined  

t o  a l e n t i c u l a r  zone 2000 f ee t  by 500 feet  t r e n d i n g  nor thwes t  and be ing  

l a r g e l y  conformable wi th  t h e  format ions  i n  t h e  area. 

No o t h e r  zones of i n t e r e s t  were l o c a t e d  o u t s i d e  of t h i s  main s k a r n  

zone. 

C O N C L U S I O N S  A N D  R E C O M M E N D A T I O N S  

The main ska rn  zone is  t h e  only  area on t h e  g r i d  of p o s s i b l e  economic 

s i g n i f i c a n c e .  The areal  ou tc rop  of s k a r n  covers  only  about 10% of t h i s  

zone. The vo lumet r i c  e x t e n t  of t h e s e  s k a r n s  and t h e  grade  of copper 

throughout w i l l  have t o  be  determined by diamond d r i l l i n g .  The b e s t  

t a r g e t s  f o r  f u r t h e r  e x p l o r a t i o n  appear t o  be  those  s k a r n  bod ies  w i t h  coin- 

c i d e n t  magnetic h ighs .  

LOCATION & ACCESS 

The Nadira Copper P rope r ty  of D i c t a t o r  Mines Ltd .  (N.P.L.) is  loc- 

a t e d  6 m i l e s  due w e s t  of Cowichan Lake on t h e  w e s t  s i d e  of t h e  Pa rke r  

Creek-Tuck Lake Valley.  

logging  roads  from e i t h e r  Youbou o r  P o r t  Albern i .  The last couple  of 

m i l e s  of road is  r e l a t i v e l y  poor and a four-wheel d r i v e  v e h i c l e  is  re- 

commended, e s p e c i a l l y  i n  w e t  weather.  The l o c a t i o n  of t h e  c l a im group 

i s  shown on F igure  1. 

The p rope r ty  may b e  reached by r e s t r i c t e d  access 
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PROPERTY 

The proper ty  c o n s i s t s  o f  t h e  fol lowing c la ims .  (See Figure 1.) 

Claim N a m e  

Rob 1 - 24  i n c l u s i v e  

Kob 25 

Rob 26 - 36 i n c l u s i v e  

Rob 37 

Rob 38 

Rob 39 

Rob 40 - 44 i n c l u s i v e  

--- Record Number 

13470-13493 i n c l u s i v e  

15036 

150 19 - 150 29 i n c l u s i v e  

15160 

150 30 

15  16 1 

150 3 1 - 150 35 i n c l u s  i v e  

Rob 45 - 48 i n c l u s i v e  16379-16382 i n c l u s i v e  

The claims a r e  owned by Amax Explora t ion  I n c .  and are under o p t i o n  

t o  D i c t a t o r  Mines Ltd.  ( N . P . L . ) .  

A f u r t h e r  1.2 c la ims ,  Rob 49-60, were s t a k e d  on t h e  nor thwes t  of 

t h e  above claims dur ing  t h e  p r e s e n t  program, b u t  t h e s e  are n o t  shown on 

t h e  c la im map. 

PHYSICAL FEATURES 

The g r i d  i s  on t h e  east  s l o p e  of a north-south r i d g e .  The r i d g e  is  
0 0  

c u t  by s e v e r a l  deep creek  g u l l i e s .  Slope a n g l e s  a r e  commonly 20 -30 and 

i n  some cases  even s t e e p e r .  E l e v a t i o n  ranges from 800 f e e t  t o  2500 f e e t  

on t h e  gr idded area. 

Vegetat ion is t y p i c a l  of  v i r g i n  t imber  of t h e  C o a s t a l  Western Hemlock 

zone - l a r g e  diameter  hemlock, f i r  and cedar  w i t h  t h e  undergrowth of s a l a l ,  

huckleber ry ,  b lackber ry  and d e v i l ' s  c lub  concent ra ted  i n  t h e  g u l l i e s  and 

open areas. 

The c l i m a t e  i s  temperate w i t h  h igh  r a i n f a l l  (over 100 inches)  and 

c o n s i d e r a b l e  snow may b e  expected a t  h i g h e r  e l e v a t i o n s .  

HISTORY 

The p r o p e r t y  w a s  f i r s t  s t a k e d  i n  t h e  1930's and w a s  r e f e r r e d  t o  as 

t h e  Southern Cross P r o p e r t y .  S ince  then ,  v a r i o u s  companies have c a r r i e d  
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o u t  t r ench ing ,  diamond d r i l l i n g ,  d r i f t i n g ,  sampli;!g and surveying .  

Nadira  Mines Ltd.  (N.P.L.) ob ta ined  t h e  p rope r ty  i n  1955 and d i d  

f u r t h e r  exp lo ra to ry  w o r k .  I n  1960, t h i s  company sh ipped  5 , 1 4 2  t c n s  of 

o r e  t o  the  Cowichan Copper Company. The o r e  produced 261 tons  of 

copper concen t r a t e .  

The p rope r ty  lapsed  and was r e s t aked  by Amax Exp lo ra t ion  du r ing  

1968-69. Amax c a r r i e d  o u t  a program of p re l imina ry  geo log ica l  mapping 

and g e o l o g i c a l  and geochemical sampling.  

I n  1971, t h e  proper ty  w a s  op t ioned  from Amax by D i c t a t o r  Mines Ltd .  

(N.P.L.) and a l i m i t e d  amount of geochemical sampling and magnetic su r -  

veying were c a r r i e d  o u t .  

For a more d e t a i l e d  h i s t o r y  of t h e  p rope r ty  r e f e r  t o  Dawson (1972) 

and t h e  v a r i o u s  B.C. Minister of Mines Reports  l i s t e d  i n  h i s  Bibl iography.  

INTRODUCTION TO THE PRESENT PROGRAM (FALL 1972)  

Tri-Con Exp lo ra t ion  Surveys Ltd .  were r e t a i n e d  by CAN-EX RESOURCES 

LTD. on beha l f  of D i c t a t o r  Mines Ltd.  (N.P.L.) t o  c a r r y  o u t  a program 

of g e o l o g i c a l ,  geochemical and geophys ica l  mapping and sampling. 

The area covered by t h e  program is over  a known zone of chalco-  

py r i t e - ska rn  m i n e r a l i z a t i o n  i n  t h e  nor thwes t  s e c t i o n  of t h e  claim group. 

The g r i d  w a s  l a i d  ou t  t o  d e f i n e  t h e  l i m i t s  of t h e  known zone and t o  d e t e r -  

mine t h e  p o s s i b i l i t y  of there be ing  any s imilar  nearby zones.  

Geologica l  mapping w a s  i n i t i a t e d  du r ing  the 1969 program of Amax 

Exp lo ra t ion  Inc.. Amax a l s o  sampled t h e  known s k a r n  occurrences .  90  

ch ip  samples over  a t o t a l  of 770 f e e t  y i e l d e d  a weighted average  of 1.73% 

copper and 0.20 oz / ton  s i l v e r  ( C h r i s t o f f e r s o n  & Mustard, 1969) .  

During 1971, D i c t a t o r  geochemically sampled a p o r t i o n  of t h e  area 

covered by t h e  p r e s e n t  program. The most d e t a i l e d  coverage w a s  over  t h e  

main s k a r n  zone and r e s u l t s  i n d i c a t e d  a d i r e c t  c o r r e l a t i o n  between anomalous 

copper  va lues  and c h a l c o p y r i t e  s k a r n  occurrences .  (Anselmo, 1972) .  

The presen t  g r i d  w a s  l a i d  o u t  over  an area of approximately 4000' x 

7000' .  ( S e e  F igu re  1 f o r  an o u t l i n e  of coverage i n  r e l a t i o n  t o  the rest 

of t h e  p rope r ty ) .  The g r i d  is  an  e x t e n s i o n  of the work done by D i c t a t o r .  
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The mapping was c a r r i e d  out  a t  a s c a l e  of 1" = 200 f e e t  and w a s  

p l o t t e d  on a topographic b a s e  supp l i ed  cour t e sy  of MacMillan Bloedel 

L t d .  Surveys inc luded  g e o l o g i c a l  mapping, s o i l  sampling and magnetic 

and e l ec t romagne t i c  surveying .  The e a r l i e r  s o i l  sampling r e s u l t s  ob ta ined  

by D i c t a t o r  a r e  inc luded  on t h e  p r e s e n t  map. 

Grid l i n e s  w e r e  run a t  200 f o o t  i n t e r v a l s  i n  an East - West d i r e c t i o n  

from a North-South b a s e l i n e  which approximately d i v i d e s  t h e  g r i d  i n  h a l f .  

Lines were a l s o  run a t  100 f o o t  i n t e r v a l s  over  t h e  main ska rn  zone, which 

i s  i n  t h e  south  c e n t r a l  p o r t i o n  of t h e  g r i d .  

GEOLOGY 

Regional 

The Nadira Copper P rope r ty  is i n  an area u n d e r l a i n  by v o l c a n i c  and 

sedimentary rocks of t h e  T r i a s s i c - J u r a s s i c  Vancouver Group. These form- 

a t i o n s  a r e  i n t r u d e d  t o  t h e  n o r t h e a s t  of t h e  g r i d  by i n t e r m e d i a t e  rocks  

of J u r a s s i c  age be longing  t o  t h e  I s l a n d  I n t r u s i o n s .  

Typ ica l  mine ra l  d e p o s i t s  i n  t h e  area c o n s i s t  of c h a l c o p y r i t e  b e a r i n g  

ska rns  formed a long  l imes tone - in t rus ive  c o n t a c t s  and i n  some cases  vol- 

c a n i c - i n t r u s i v e  c o n t a c t s .  

P r o p e r t y  

General 

The p rope r ty  c o n s i s t s  of sedimentary and v o l c a n i c  rocks s t r i k i n g  

west-northwest and d ipp ing  s t e e p l y  t o  t h e  sou th .  They be long  t o  

e i t h e r  t h e  upper KarmutsenFormation o r  t h e  Lower Bonanza Sub-group. 

The b e l t  of s e d i m e n t s ,  which c o n s i q t s  l a r g e l y  of l imes tone ,  is probably  

an i n t e r v o l c a n i c  member. However f u r t h e r  comparative p e t r o g r a p h i c  

work would be necessa ry  t o  adequate ly  c l a s s i f y  t h e  rocks and f o r  t h e  

purpose of t h i s  r e p o r t  they w i l l  be p l aced  i n  t h e  middle of t h e  Van- 

couver Group. The geology is  shown on Figure  2 .  

L i t h o l o g i e s  

Map Uni t  1: Andes i te  ou tc rops  over  t h e  g r e a t e s t  p o r t i o n  of t h e  

p rope r ty .  The rocks  are f o r  t h e  most p a r t  p o r p h y r i t i c  w i th  a u g i t e  

and p l a g i o c l a s e  making up t h e  bu lk  of t h e  phenocrys ts .  The rocks  

are l a r g e l y  i n  f lows ,  b u t  many are i n  t h e  form of dykes and i r r e g u l a r  
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i n j e c t i o n s  wi th  a p s e u d o d i o r i t i c  appearance.  Some of t h e s e  in-  

j e c t i o n s  are poss ib ly  f e e d e r s  t o  flows h i g h e r  i n  t h e  sequence. The 

rocks  of t h e  n o r t h e r n  and e a s t e r n  s e c t i o n s  of t h e  gr idded  area are 

g e n e r a l l y  f i n e  gra ined  and are o f t e n  amygdaloidal.  

e p i d o t e  are occas iona l ly  i n  t h e  amygdales and c h a l c o p y r i t e  a l s o  

occurs  as i s o l a t e d  d i s semina t ions .  Towards t h e  wes tern  edge of t h e  

area, t h e  rocks appear  o c c a s i o n a l l y  t o  b e  tu f f aceous .  

Chalcopyr i te  and 

Mafic minera ls  are mostly a l t e r e d  t o  c h l o r i t e  and some a l b i t -  

i z a t i o n  of p l a g i o c l a s e  i n d i c a t e s  a p o s s i b l e  metamorphism t o  t h e  sub- 

greensch i s  t f a c i e s  . 
Map Unit  2:  Limestone, a long  wi th  t h i n  beds of s h a l e  and s i l t s t o n e ,  

occurs  i n  a narrow and probably l e n t i c u l a r  b e l t  i n  t h e  vo lcan ic s  

s t r i k i n g  a t  290°-315' w i th  an average d i p  of 45 
The l imes tone  is  l i g h t  blue-grey and is  f i n e l y  r e c r y s t a l l i z e d .  

The narrowness of t h e  b e l t ,  as compared t o  500 f e e t  p l u s  f o r  t h e  

Quats ino Formation, i n d i c a t e s  t h a t  i t  i s  probably an i n t e r v o l c a n i c  

sedimentary member. 

0 
t o  t h e  southwest .  

The d e t r i t a l  rocks (Unit  2 a )  appear  t o  b e  conf ined  t o  t h e  

upper p o r t i o n  of t h e  b e l t  and t h e  upper l i m i t  is  de f ined  by a f i n e l y  

banded, v i t r i f i e d  ash  t u f f  o r  a r g i l l i t e .  

Map Uni t  3: 

Vertical  f e l d s p a r  porphyry dykes i n t r u d e  t h e  preceding  format ions  

and s t r i k e  i n  a n o r t h e r l y  d i r e c t i o n .  The rock is  waxy l i g h t  green  

and grey-green wi th  w h i t e  p l a g i o c l a s e  l a t h s  1-4mm i n  l e n g t h .  Oc- 

c a s i o n a l l y  a few very f i n e  gra ined  maf ics  appear  i n  t h e  groundmass. 

There are a l s o  a few a n d e s i t e  x e n o l i t h s  i n  t h e  dykes.  

It  i s  apparent  from t h e  s t r u c t u r a l  r e l a t i o n s h i p s  t h a t  t h e  dykes 

were in t ruded  after t i l t i n g  of t h e  preceding  format ions .  It i s  q u i t e  

probable  then ,  t h a t  t h e s e  dykes are g e n e t i c a l l y  r e l a t e d  t o  t h e  I s l a n d  

I n t r u s i o n s  r a t h e r  than  be ing  of a synvolcanic  n a t u r e .  However, they 

could a l s o  b e  f e e d e r s  t o  h i g h e r  flows. 

Map Uni t  4 :  A dyke very  similar t o  Uni t  3 ,  b u t  i n t r u d e d  s l i g h t l y  

l a t e r ,  runs down t h e  c e n t e r  of t h e  gr idded  area. The p l a g i o c l a s e  

l a t h s  are similar t o  above b u t  t h e  groundmass is  very f i n e  g ra ined  
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p h a n e r i t i c  w i th  conspicuous hornblende need le s .  The dyke is  r e f e r r e d  

t o  as a l e u c o d i o r i t e  dyke t o  d i s t i n g u i s h  i t  from the  f e l d s p a r  por- 

phyry dykes.  

Map Unit  5:  Where t h e  f e l d s p a r  porphyry dykes a r e  i n  c o n t a c t  w i th  

l imes tone  o r  calcium r i c h  vo lcan ic  rocks ,  c a l c - s i l i c a t e  ska rns  have 

been formed. 

Pure l imes tone  does n o t  appear  t o  have been e x t e n s i v e l y  r ep laced  

The " d i r t y "  and unreplaced b locks  are common i n  t h e  bodies  of  ska rn .  

l imes tones  appear  t o  have been more conducive t o  replacement .  

Skarns appear  t o  be  of t h r e e  d i f f e r e n t  t ypes .  From replacement 

of rocks r i c h e s t  i n  calcium, i l v a i t e - g a r n e t  ep idote-magnet i te  ska rn  

has  been formed. This  rock has  an o v e r a l l  brown t o  b l ack  appearance.  

From less calcium r i c h  rocks ( i . e .  a n d e s i t e )  an e p i d o t e - a c t i n o l i t e -  

ga rne t  assemblage has  been formed and has  a o v e r a l l  green appearance.  

Chalcopyr i te  is  an accessory  of bo th  t h e  above types .  H e m a t i t e ,  

b o r n i t e  and secondary copper minera ls  are a l s o  o c c a s i o n a l l y  p r e s e n t .  

I n  t h e  c reek  bed i n  t h e  s o u t h e a s t  s e c t i o n  of t h e  g r i d  t h e r e  i s  a 

small outcrop  of lamina ted  py r rho t i t e -magne t i t e - cha lcopyr i t e  skarn .  

It  does n o t  appear  t o  b e  g e n e t i c a l l y  r e l a t e d  t o  t h e  o t h e r  ska rns .  

Banding i n  a l l  t h e  s k a r n s  is  conformable wi th  a t t i t u d e s  i n  t h e  

pa ren t  format ions .  The s k a r n s  appear  t o  have been formed p a r a l l e l  

t o  t h e  dykes and f o r  s h o r t  d i s t a n c e s  down-dip a long  bedding and 

longer  d i s t a n c e s  up-dip. 

S t r u c t u r e  

Following u p l i f t  of t h e  format ions  and i n t r u s i o n  of t h e  dykes 

t h e  area w a s  s u b j e c t e d  t o  r e g i o n a l  compression, which caused t h e  

format ion  of a nor thwes t -southeas t ,  nor theas t - southwes t  p a t t e r n  of 

f a u l t i n g .  These f a u l t s  have o f f s e t  t h e  dykes and s k a r n  b o d i e s  f o r  

s h o r t  d i s t a n c e s .  The f a u l t i n g  w a s  accompanied by much minor s h e a r i n g  

i n  any d i r e c t i o n  and has  tended t o  obscure many of t h e  in t rus ive  re- 
l a t i o n s h i p s .  

Due t o  t h e  l a c k  of l a r g e  areas of ou tc rop  i t  w a s  n o t  p o s s i b l e  

i n  a s h o r t  t i m e  t o  determine any pre-dyke f a u l t i n g ,  b u t  t h e r e  was 

a t  l eas t  a system of north-south f a u l t i n g ,  probably of a t e n s i o n a l  

n a t u r e  a long  which t h e  dykes were in t ruded .  
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- Economic Geology_ 

The only a r e a  of any p o s s i b l e  economic s i g n i f i c a n c e  on t h e  g r i d  

i s  t h e  main s k a r n  zone. Outcroppings of l a r g e r  bod ie s  of s k a r n  are 

l i m i t e d  t o  a 2000' x 500' l e n t i c u l a r  zone e s s e n t i a l l y  conformable 

t o  t h e  r e g i o n a l  s t r i k e .  

Cha lcopyr i t e  occurs  i n  t h e s e  ska rn  bod ies  as e r r a t i c  dissemin- 

a t i o n s  and s e g r e g a t i o n s .  The c h a l c o p y r i t e  a p p e a r s  t o  have been 

formed l a t e s t  i n  t h e  s k a r n  assemblages as i t  r e p l a c e s  i l va i t e  and 

a c t i n o l i t e .  A s  i n d i c a t e d  p r e v i o u s l y ,  Amax sampling showed an  average  

of 1 .73% copper wi th  a range from 0.1% t o  5.6%. 

The ska rn  bod ies  would have t o  ex tend  f o r  a c o n s i d e r a b l e  d i s -  

t ance  down-dip and b e  of h i g h e r  t han  average  grade  t o  b e  mined ec- 

onomically.  Su r face  outcroppings  of s k a r n  appear t o  cover an  area 

of  about 10% of t h e  aforementioned zone. Volumetr ica l ly  t h e  per- 

cen tage  may be  h i g h e r  b u t  diamond d r i l l i n g  would b e  necessa ry  t o  

tes t  t h i s  p o s s i b i l i t y .  

GEOCHEMISTRY 

A t o t a l  of about 1100 s o i l  samples were t aken  by D i c t a t o r  and du r ing  

t h e  p r e s e n t  program a t  l o c a t i o n s  shown on Figure  3 .  

The samples  taken  du r ing  t h e  p r e s e n t  program were ob ta ined  w i t h  a 

mattock and p l aced  i n  k r a f t  bags.  They were d e l i v e r e d  t o  Chemex Labs Ltd.  

where d ry ing  , s i e v i n g  t o  -80 mesh, p e r c h l o r i c  a c i d  d i g e s t i o n  and a n a l y s i s  

f o r  copper by atomic a b s o r p t i o n  were c a r r i e d  o u t  under t h e  s u p e r v i s i o n  of 

p r o f e s s i o n a l  chemis ts .  

S o i l s  on t h e  p rope r ty  were examined i n  some d e t a i l  and i n  most cases 

w e r e  from 2-5 f e e t  t h i c k  and formed r e s i d u a l l y  from bedrock. However, 

a compact b a s a l  t i l l  is  p r e s e n t  i n  c e r t a i n  c reek  g u l l i e s  and depres s ions .  

P r o f i l e s  taken  by Anselmo (1972) i n d i c a t e d  t h a t  samples t aken  from anywhere 

i n  t h e  B ho r i zon  would g i v e  t h e  b e s t  r e s u l t s  when ana lyzed  f o r  copper. 

Examinations by t h e  au tho r  i n d i c a t e d  t h a t  about 80% of t h e  s o i l  be- 

longed t o  t h e  ferro-humic o r  humo-ferric podzol g r e a t  groups.  Other  groups 

p r e s e n t ,  b u t  n o t  examined i n  d e t a i l ,  were b r u n i s o l s  and o r g a n i c  s o i l s ,  t h e  

l a t t e r  of which was p r e v a l e n t  i n  dep res s ions  and seepages .  
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Severa l  s amples  were taken and run wi th  a LaMotte f i e l d  k i t  f o r  

pH. These were c o r r e l a t e d  wi th  geology. It w a s  found t h a t  over areas of 

v o l c a n i c  rock and ska rns  t h e  pH ranged from 4.8 t o  5 . 6 .  Over areas of l i m e -  

s t o n e  t h e  range w a s  5.4  t o  6.2. This  h ighe r  pH over  l imes tones  would 

cause a h i g h e r  c o n c e n t r a t i o n  of background copper i n  t h e  s o i l .  Also 

t h e  presence of  carbonates  over  most of t h e  ska rn  zone would cause any 

copper anomalies t o  be  h i g h l y  r e s i d u a l .  

Copper va lues  ranged from 10 ppm. t o  g r e a t e r  than  4000 ppm. The 

va lues  w e r e  contoured a t  100, 400 and 1000 ppm. 

GEOPHYSICS 

Magnetic and e l ec t romagne t i c  surveys  were run over  most of t h e  gr idded  

area. The r e s u l t s  were i n t e r p r e t e d  by G .  dePao l i ,  g e o p h y s i c i s t  f o r  Amax 

Explo ra t ion  I n c .  Ins t rument  s p e c i f i c a t i o n s  are appendic ized .  

Magnetic Survey 

An MF-1 f l u x g a t e  magnetometer w a s  used t o  t a k e  r ead ings  a t  50 f o o t  

i n t e r v a l s .  Cor rec t ions  were made f o r  d i u r n a l  v a r i a t i o n  us ing  a base  s ta-  

t i o n  magnetometer and a c h a r t  r e c o r d e r .  

A s  t h e r e  appeared t o  b e  some d i s c r e p a n c i e s  between l i nes ,  c o r r e c t i o n s  

were a l s o  made wherever p o s s i b l e  wi th  s t a t i o n s  on t h e  b a s e  l i n e .  Due t o  

t h e s e  d i s c r e p a n c i e s  t h e  va lues  were contoured a t  500 gamma i n t e r v a l s .  

The magnetic d a t a  are shown on F igure  4 .  

Elec t romagnet ic  Survey 

A Ronka V.L.F.  E.M.-16 was used t o  t a k e  r ead ings  a t  50 f o o t  i n t e r v a l s .  

The d a t a  were f i l t e r e d  t o  e l i m i n a t e  topographic  e f f e c t s .  The r e s u l t s  

were contoured a t  10 , 20 and 30 and are shown on F igure  5.  0 0 0 

DISCUSSION OF RESULTS 
A g e n e r a l  compi la t ion  of anomalous f e a t u r e s  is  shown on F igure  6.  

Inc luded  are ska rn  o u t c r o p s ,  geochemical anomalies ( g r e a t e r  than  400 ppm. Cu.) 

magnetic h ighs  ( g r e a t e r  than  2500 gammas), and e l ec t romagne t i c  conduct ive  

zones ( g r e a t e r  t han  10  ).  
0 

The geochemical anomalies b e s t  d e f i n e  t h e  areas of known copper min -  

e r a l i z a t i o n .  The 100 ppm. copper contour  appears  t o  c o r r e l a t e  w e l l  w i t h  

many l imes tone  c o n t a c t s ,  e s p e c i a l l y  on t h e  ups lope  boundar ies .  There is 
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some downslope mig ra t ion  of copper i n  t h e  s o i l  bu t  t h i s  i s  n o t  e x t e n s i v e  

due t o  carbonate  f i x a t i o n  of copper i o n s .  There a r e  no s i g n i f i c a n t  

copper anomalies o u t s i d e  of t h a t  over  t h e  main ska rn  zone. The anomalies 

i n  t h e  nor thwes t  s e c t i o n  of t h e  g r i d  are r e l a t i v e l y  small and are un- 

doubtedly due t o  t h e  presence  of l imes tone .  

Magnetic h ighs  appear t o  b e  l o c a t e d  over  t h e  l a r g e s t  of t h e  ska rn  

occur rences ,  and thus  would be a guide t o  f u r t h e r  e x p l o r a t i o n  p r i o r i t i e s .  

Other magnetic h i g h s  o u t s i d e  t h e  main ska rn  zone are due probably  t o  

c o n c e n t r a t i o n s  of magnet i te  i n  t h e  vo lcan ic s  and p o s s i b l y  t o  d i sc rep -  

a n c i e s  i n  t h e  survey .  These l a t t e r  h ighs  are n o t  as extreme as those  

over t h e  main zone. 

A few e l ec t romagne t i c  conductors  co inc ide  wi th  s k a r n s ,  b u t  f o r  

t h e  most p a r t  they occur on o t h e r  areas of t h e  p rope r ty .  Many of them 

s e e m  t o  be  due t o  extreme changes i n  r e l i e f  which could n o t  be  f i l t e r e d  

out, and t h e  e l ec t romagne t i c  r e s u l t s  should  n o t  b e  r e l i e d  upon. 

R e s p e c t f u l l y  submi t t ed ,  

TRI-CON EX$LORATION SURVEYS LTD. 

A .  M. Homenuke 
Geo log i s t  
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A P P E N D I X  

Instrument  S p e c i f i c a t i o n s  

ELECTROMAGNETOMETER 

A. Instrument  

( a )  Type-Geonics VLF-EM 

(b) Make-Ronka EM-16 

B. S p e c i f i c a t i o n s  

Measurement ( i )  U t i l i z e s  primary f i e l d s  genera ted  by VLF marine 

communication s t a t i o n s ,  measures t h e  v e r t i c a l  

f i e l d  components i n  terms of h o r i z o n t a l  f i e l d  

p r e s e n t .  

( i i )  Frequency range 15-25 KHZ 

( i i i )  Range of measurement - i n  phase 2150% o r  +90° 

- quadra tu re  240% 

( i v )  Method of r ead ing  - n u l l  d e t e c t i o n  by earphone, 

real and quadra tu re  from mechanical d i a l s .  

(v) Accuracy - 21% r e s o l u t i o n .  

C.  Survey Procedures  

Method ( a )  Select c l o s e s t  VLF s t a t i o n  pe rpend icu la r  t o  t r a v e r s e  

l i n e s .  

(b)  In-phase d i a l  measures degree  of t ilt  f rom v e r t i c a l  pos- 

i t i o n .  

(c )  Quadrature d i a l  c a l i b r a t e d  i n  pe rcen t  - n u l l .  

( d ) '  S t a t i o n  p l o t - p l o t  va lues  read  a t  s t a t i o n  surveyed.  

(e )  Manually f i l t e r  dip-angle  d a t a .  
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A P P E N D I X  
Instrument Specifications 

MAGNETOMETER 

A .  Instrument 

(a) Type - Flwcgate 
(b) Make - Scintrex MF-1 

B. Specifications 

(a) Measurement - Vertical Magnetic Field 
(b) Range - k100K gammas in 5 ranges 

(c) 
(d) Accuracy - 210 gammas 

Sensitivity - Maximum 20 gammas per scale division 

C. Survey Procedures 
(a) Method - ground survey with base station recorder 
(b) Corrections - (i) Base 

(ii) Diurnal 

(iii) Addition of constant t o  eliminate neg- 
ative values for contouring 

(c) Station relationship - each station read for intensity of 
vertical magnetic field 
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A P P E N D I X  

Instrument Specifications 

BASE STATION MAGNETOMETER 
AND RECORDER 

A. Instrument 

1. Magnetometer 
(a) Type - Fluxgate 
(b) Make - Sharpe MF-1R-100 
2 .  Recorder - Esterline-Angus Chart Recorder 

B. Specifications 

1. Magnetometer 
(a) Measurement - Vertical Magnetic Field 
(b) Range +100,000 gammas in 6 ranges 

(c) 
(d) Accuracy - 25 gammas 

Sensitivity - Maximum 25 gammas per scale division 

2 .  Recorder 

(a) 
(b) Output-Continuous 

(c) 

Record - permanent on carbon impregnated chart paper 

Speed - 3 inches per hour 

C. Procedure 

(a) Base station recorder runs continuously while survey is being 

carried out. 
(b) Recorded diurnal variations are applied t o  survey magnetometer 

data. 
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