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SUMMARY 

I n  t h e  s p r i n g  and  i n  t h e  f a l l  o f  1976 ,  s o i l  s ampl ing  was 

c a r r i e d  o u t  on t h e  Bluey C l a i m  Group, and a l s o  i n  t h e  f a l l ,  

a VLF-EM s u r v e y  was c a r r i e d  o u t .  The Bluey  C l a i m  Group i s  

l o c a t e d  5 mi les  S20E o f  Aspen Grove t o  t h e  immediate n o r t h w e s t  

of Bluey Lake .  Access  t o  t h e  w e s t e r n  p a r t  o f  t h e  p r o p e r t y  i s  

e a s i l y  g a i n e d  by a 2-wheel d r i v e  v e h i c l e .  The t e r r a i n  c o n s i s t s  

o f  main ly  moderate  s l o p e s  f o r e s t e d  w i t h  modera t e ly  dense  

c o n i f e r o u s  t r e e s .  The p u r p o s e  o f  t h e  s u r v e y s  w a s  t o  e x t e n d  t h e  

known zones o f  c o p p e r  and s i l v e r  m i n e r a l i z a t i o n .  

P r e v i o u s  work c o n s i s t s  o f  t r e n c h i n g  and  diamond d r i l l i n g .  

The s o u t h w e s t e r n  p a r t  o f  t h e  p r o p e r t y  i s  u n d e r l a i n  by  

s ed imen ta ry  and v o l c a n i c  r o c k s  o f  t h e  N i c o l a  Group and t h e  

n o r t h e a s t e r n  p a r t ,  b y  a d i o r i t e .  The two areas are  s e p a r a t e d  

by  a n o r t h w e s t - t r e n d i n g  f a u l t .  M i n e r a l i z a t i o n  i s  found i n  4 

d i f f e r e n t  areas and  c o n s i s t s  o f  c h a l c o p y r i t e ,  c h a l c o c i t e ,  

m a l a c h i t e ,  b o r n i t e  , m a g n e t i t e ,  and minor  g a l e n a .  

The VLF-EM r e a d i n g s  and  many o f  t h e  s o i l  samples were t a k e n  

e v e r y  1 0 0  f e e t  on 400-foot s e p a r a t e d e a s t - w e s t  l i n e s .  Some 

o f  t h e  s o i l  samples  were p i c k e d  up e v e r y  200  f e e t ,  and 

o t h e r s ,  e v e r y  400  f e e t .  The VLF-EM r e a d i n g s  were F r a s e r  - 
f i l t e r e d ,  p l o t t e d ,  and  c o n t o u r e d .  The s o i l  samples  were 

t e s t e d  f o r  coppe r  and s i l v e r ,  and  t h e  r e s u l t s  s t a t i s t i c a l l y  

a n a l y z e d ,  p l o t t e d ,  and  c o n t o u r e d .  

Geotronics Surveys Ltd. 



I’ 
ii 

CONCLUSIONS 

1. The zone o f  ma jo r  economic i n t e r e s t  on t h i s  p r o p e r t y  

i s  t h a t  l a b e l l e d  ‘ a r .  It i s  a c o r r e l a t i o n  o f  a VLF-EM 

anomaly, a coppe r  s o i l  anomaly, and a s i l v e r  s o i l  

anomaly. I n  a d d i t i o n ,  i t  a p p e a r s  to c o r r e l a t e  w i t h  up 

t o  3 m i n e r a l i z e d  zones .  The VLF-EM anomaly i s  l i k e l y  a 

r e f l e c t i o n  o f  t h e  major  n o r t h w e s t  - t r e n d i n g  f a u l t  - 

c o n t a c t .  The s o i l  anomal i e s  are a r e f l e c t i o n  o f  copper -  

s i l v e r  m i n e r a l i z a t i o n  l i k e l y  r e l a t e d  t o  t h e  f a u l t .  It 

a p p e a r s  t o  be  a narrow zone t h a t  can  o n l y  be p i c k e d  up 

w i t h  100-foot  s p a c e d  s o i l  sampl ing .  

2 .  Copper anomaly c and  s i l v e r  anomaly b are  a l s o  o f  

f u r t h e r  economic i n t e r e s t .  

3. S i l v e r  anomaly e may b e  an e x t e n s i o n  o f  anomaly a. 
I 

4 .  The VLF-EM a n o m a l i e s  are l i k e l y  a r e f l e c t i o n  o f  s t r u c t u r e  

such  as f a u l t ,  shear,  and  b r e c c i a  zones .  

5 .  G e n e r a l l y ,  t h e r e  i s  a good c o r r e l a t i o n  between t h e  s o i l  

anomal i e s  and t h e  VLP-EM anomal i e s  i n d i c a t i n g  t h e  

m i n e r a l i z a t i o n  i s  l i k e l y  s t r u c t u r e  r e l a t e d .  

6 .  Except  f o r  anomaly ‘ a r ,  t h e r e  i s  no c o r r e l a t i o n  between 

t h e  s i l v e r  and  coppe r  anomal i e s .  

-. 
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RECOMMEND AT1 ONS 

1. The VLF-EM and s o i l  s ampl ing  s h o u l d  be  c o n t i n u e d  o v e r  

- 

t h e  r e m a i n d e r  o f  t h e  p r o p e r t y  w i t h  a l l  s o i l  samples  

b e i n g  p i c k e d  up a t  no grea te r  a n  i n t e r v a l  t h a n  1 0 0  

f e e t .  The samples  s h o u l d  b e  t e s t e d  f o r  c o p p e r ,  s i l v e r ,  

and  g o l d ,  as ment ioned  by Yorke-Hardy. 

2 .  C a r e f u l  p r o s p e c t i n g  s h o u l d  b e  u n d e r t a k e n  a l o n g  anomalous 

zone ' a r  f o r  c o p p e r  and  s i l v e r  m i n e r a l i z a t i o n .  The o t h e r  

a n o m a l i e s  s h o u l d  be  looked  a t  as w e l l .  

3. I f  f ea s ib l e ,  p a r t s  o f  zone ' a r  should be  ' c a t '  t r e n c h e d .  

4 .  Any p a r t s  o f  t h i s  zone t h a t  are of  s t r o n g  i n t e r e s t  s h o u l d  

t h e n  be diamond d r i l l e d .  



GEOPHYSICAL-GEOCHEMICAL REPORT 

on 

VLF-EM AND SOIL SAMPLE SURVEYS 

BLUEY C L A I M  GROUP 

ASPEN GROVE AREA, N I C O L A  M . D . ,  B.C. 

INTRODUCTION AND GENERAL REMARKS 

T h i s  r e p o r t  d i s c u s s e s  t h e  s u r v e y  p r o c e d u r e ,  c o m p i l a t i o n  

o f  d a t a ,  and t h e  i n t e r p r e t a t i o n  of a s o i l  sampl ing  s u r v e y  

and a v e r y  low f r e q u e n c y  e l e c t r o m a g n e t i c  (VLF-EM) s u r v e y  

o v e r  t h e  Bluey C l a i m  Group d u r i n g  t h e  p a s t  year .  

The s o i l  samples ,  t o t a l l i n g  239, were p i c k e d  up by o r  unde r  

t h e  immediate  s u p e r v i s i o n  o f  R.W. Yorke-Hardy i n  two d i f f e r e n t  

g roups .  A l l  were t e s t e d  f o r  copper  and s i l v e r .  The f i r s t  group 

c o n s i s t i n g  of  203 s o i l  samples  were p i c k e d  up from May 1 5 t h  

t o  J u n e  6 ,  1976.  The r e s u l t s  were s u b s e q u e n t l y  d i s c u s s e d  i n  

a r e p o r t  by R.W. Yorke-Hardy and s u b m i t t e d  f o r  a s ses smen t  

work. The second group c o n s i s t s  of  36 samples  and were p i c k e d  

up a t  t h e  end of September  and t h e  b e g i n n i n g  of Oc tobe r ,  1976.  

-. 
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The VLF-EM s u r v e y  was c a r r i e d  o u t  by t h e  w r i t e r  on October  

31, 1 9 7 6 .  

The p r imary  pu rpose  o f  t h e  VLF-EM s o i l  geochemis t ry  s u r v e y s  

was t o  e x t e n d  t h e  known zones  of copper  and s i l v e r  m i n e r a l i -  

z a t i o n  found on t h e  p r o p e r t y .  A s econda ry  o b j e c t  o f  t h e  

VLF-EM survey  was to d e l i n e a t e  f a u l t s  and/or  s h e a r  zones .  

PROPERTY AND OWNERSHIP 

The Bluey C l a i m  Group c o n s i s t s  o f  one c l a i m  o f  s i x  u n i t s  

and one f r a c t i o n  as shown on F i g u r e  2 and as d e s c r i b e d  below: 

C l a i m  Name No. U n i t s  Record No. Tag No. Exp i ry  Date 

Bluey 6 1 7 ( 6 )  02060 June  16, 1977 

B a l s a m  F r .  1 1 6 ( 6 )  0 2 0 6 1  J u n e  16, 1977 

The p r o p e r t y  i s  owned by F r e d  G i n g e l l  of  Burnaby, B . C .  

L O C A T I O N  AND ACCESS 

The l e g a l  p o s t  o f  t h e  Bluey C l a i m  i s  found a b o u t  one m i l e  due  

west  of  t h e  n o r t h e r n  end o f  Bluey Lake and abou t  f i v e  mi les  

S20E of Aspen Grove. 

-. 
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35'  W l o n g i t u d e .  

Access  to t h e  p r o p e r t y  i s  q u i t e  good and can  be  g a i n e d  by a 

p a s s e n g e r  c a r  p r o v i d i n g  t h e  r o a d  i s  d r y  (see F i g u r e  2 ) .  One 

t r a v e l s  a l o n g  Highway 5 f o r  19 miles  s o u t h  of  Mer r i t t  or 

t h r e e  mi les  s o u t h  of Aspen Gpove and t h e n  t u r n s  ea s t  on a w e l l -  

used g r a v e l  r o a d .  J u s t  o v e r  a m i l e  on t h i s  r o a d  i s  a second 

t u r n - o f f  t o  t h e  s o u t h  o n t o  a d i r t  r o a d .  The Bluey c l a i m  i s  

a b o u t  two mi l e s  a l o n g  t h e  d i r t  r o a d .  

PHYSIOGRAPHY 

The Bluey C l a i m  Group l i e s  i n  t h e  s o u t h e r n  pa r t  o f  t h e  

p h y s i o g r a p h i c  d i v i s i o n  known as  t h e  Thompson P l a t e a u  which 

i s  p a r t  o f  t h e  I n t e r i o r  P l a t e a u  System. The t e r r a i n  v a r i e s  

from f l a t  or r o l l i n g  h i l l s  o v e r  most of  t h e  p r o p e r t y  t o  a 

s t e e p  s l o p e  on t h e  e a s t e r n  m a r g i n .  The  g e n e r a l  t r e n d  of  

t h e  topography r u n s  n o r t h - s o u t h .  E l e v a t i o n s  v a r y  from 3600 

f e e t  a.s .1.  i n  t h e  s o u t h e a s t  c o r n e r  t o  4200  f e e t  a .s .1 .  

i n  t h e  n o r t h w e s t  c o r n e r  t o  g i v e  a r e l i e f  o f  o n l y  600 f e e t .  

The main water s o u r c e  i s  a large l a k e - t y p e  swamp on t h e  

n o r t h w e s t  c o r n e r  of t h e  Bluey  C l a i m .  Bluey Lake i s  o n l y  one 

h a l f  mi le  east  of t h e  s o u t h e a s t  c o r n e r  of  t h e  c l a i m .  
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Vege ta t ion  of t h e  p r o p e r t y  i s  a l i g h t l y  t o  moderately dense 

f o r e s t  of mainly c o n i f e r o u s  t r e e s  which c o n s i s t  o f  p i n e ,  fir 

and s p m c e .  

HISTORY OF PREVIOUS WORK 

There i s  ev idence  of much p h y s i c a l  work hav ing  been done on 

t h e  p r o p e r t y ,  b u t  t h e  wr i t e r  i s  unsure  of t h e  d a t e s .  Prospec t  

p i t s  and s h o r t  a d i t s  probably p r e d a t e  1940 and t h e  b u l l d o z e r  

t r e n c h e s  and diamond d r i l l  h o l e s  probably  date  from t h e  

e a r l y  1 9 6 0 % .  

GEOLOGY 

The main rock-type throughout  t h e  a r e a  and on t h e  p r o p e r t y  

i s  t h e  Nico la  Group of Upper T r i a s s i c  t o  Lower J u r a s s i c  Age. 

These rocks  occur  mainly on t h e  sou thwes te rn  h a l f  o f  t h e  

p r o p e r t y ,  t h a t  i s ,  t o  t h e  southwest  of  a major nor thwes t -  

s t r i k i n g  f a u l t .  The r o c k s  c o n s i s t  o f :  s i l t s t o n e ,  sands tone ,  

and a r g i l l i t e ;  g rey  t o  dark  g rey  r e e f o i d  l imes tone ;  r e d  and 

g r e e n  v o l c a n i c  b r e c c i a s ;  massive g reen  a u g i t e  a n d e s i t e  t o  

b a s a l t  porphyry.  A few i n l i e r s  of  g reen  v o l c a n i c  b r e c c i a  

occur  n o r t h e a s t  of t h e  f a u l t .  

An i n t r u s i v e  of f i n e - g r a i n e d  d i o r i t e  occur s  n o r t h e a s t  of 

t h e  f a u l t  and i s  Upper T r i a s s i c  t o  Lower J u r a s s i c  i n  age .  

Geotronics Surveys Ltd. -. 
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grained diorite in central eastern part of property. Mode 

of mineralization is as massive to semi-massive blebs and 1 

The main structure on the property is the fault mentioned 

above, which strikes from the southeast corner of the Bluey 

claim to the northwest corner in a N25W direction. Preto, 

et a1,has mapped two additional faults on the Balsam 

Fraction orthogonal to each other and striking N20E and 

~ 6 0 ~ .  

I 
~ stringers within interstices of breccia fragments. 

Mineralization occurs in mainly four different areas as 

follows : 

No. 1 - chalcopyrite and malachite within Nicola Group rocks 
in southwestern corner of Bluey Claim. Mode of mineralization 

is as fracture coatings, as streaks and segregations in 

calcareous material and in the interstices of coarse conglo- 

merates, and as clots and stringers in small skarn-like areas 

in some tuffs and fragmentals. 

No. 2 - bornite, chalcocite, and magnetite in massive fine- 

No. 3 - malachite and chalcocite within diorite in north- 

eastern part of property. Mode of mineralization is as 

scattered coatings along fractures in several narrow shear 

zones. 
, 

Geotronics Surveys Ltd. 



No. 4 - m a l a c h i t e  and c h a l c o c i t e  on n o r t h e a s t - t r e n d i n g  

f r a c t u r e s  w i t h i n  d i o r i t e  i n  n o r t h w e s t  p a r t  of  p r o p e r t y .  

GOVERNMENT AEROMAGNETIC SURVEY: 

The su rvey  was f lown f o r  t h e  federa l  and p r o v i n c i a l  

governments  by G e o t e r r e x  L i m i t e d  f rom October  1 9 6 9  t o  A p r i l  

1972 w i t h  a t e r r a i n  c l e a r a n c e  of 1 , 0 0 0  f e e t .  

The Bluey p r o p e r t y  s i t s  f a i r l y  much i n  t h e  c e n t r e  of a 

n o r t h e r l y - t r e n d i n g  s e r i e s  of ae romagne t i c  h i g h s .  One o f  these 

h i g h s  i s  found on the  Bluey p r o p e r t y  and has an  i n t e n s i t y  

o f  o v e r  58,000 gammas. I n  c o r r e l a t i n g  w i t h  t h e  g e o l o g i c a l  

map of  P r e t o ,  e t  a l ,  t he  anomalous h i g h s  seem t o  be r e f l e c t i n g  

d i o r i t i c  r o c k s .  ( a n  i n t r u s i v e  or a d i o r i t i c  phase  of  t h e  

N i c o l a  v o l c a n i c s ) .  

The  w r i t e r  has i n t e r p r e t t e d  two major  n o r t h - t r e n d i n g  a e r o -  

magnet ic  l i n e a t i o n s  w i t h  one o c c u r r i n g  j u s t  e a s t  of Bluey 

Lake and t h e  o t h e r  j u s t  west of Highway No. 5 .  A t h i r d  

l i n e a t i o n ,  s t r i k i n g  n o r t h w e s t ,  i s  found t o  t h e  immediate  n o r t h  

of  t h e  Bluey C l a i m .  These l i n e a t i o n s ,  e s p e c i a l l y  t h e  n o r t h -  

s t r i k i n g  o n e s ,  v e r y  l i k e l y  r e f l e c t  ma jo r  f a u l t s .  They are  

shown on F i g u r e  No. 2 .  
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VLF-EM SURVEY 

1. Instrumentation and Theory: 

A VLF-EM receiver, Model 27, manufactured by Sabre Electronic 

Instruments Ltd. of Burnaby, B. C. was used for the survey. 

This instrument is designed to measure the magnetic component 

of a very low frequency (VLF) electromagnetic field. The 

U.S. Navy submarine transmitter located at Seattle, Washington 

and transmitting at 18.6 KHz. was used. 

In all electromagnetic prospecting, a transmitter produces an 

alternating magnetic field (primary) by a strong alternating 

current usually through a coil of wire. If a conductive mass 

such as a sulphide body is within this magnetic field, a 

secondary alternating current is induced within it which in 

turn induces a secondary magnetic field that distorts the 

primary magnetic field. It is this distortion that the EM 

receiver measures. The VLF-EM uses a frequency range from 16 

to 24 KHz. whereas most EM instruments use frequencies ranging 

from a few hundred to a few thousand Hz. Because of its 

relatively high frequency, the VLF-EM can pick up bodies of 

a much lower conductivity and therefore is more susceptible 

to clay beds, electrolyte-filling fault or shear zones and 

porous horizons, graphite, carbonaceous sediments, lithological 

contacts as well as sulphide bodies of too low a conductivity 

for other EM methods to pick up. 

Geotronics Surveys Ltd. I, 
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Consequent ly ,  t h e  VLF-EM has a d d i t i o n a l  u s e s  i n  mapping 

s t r u c t u r e  and i n  p i c k i n g  up s u l p h i d e  b o d i e s  o f  t o o  low a 

c o n d u c t i v i t y  f o r  c o n v e n t i o n a l  EM methods and too small f o r  

induced  p o l a r i z a t i o n  ( i n  p l a c e s  i t  can be used  i n s t e a d  of  I P ) .  

However, i t s  s u s c e p t i b i l i t y  t o  lower  c o n d u c t i v e  b o d i e s  r e s u l t s  

i n  a number of anomal i e s ,  many of them d i f f i c u l t  t o  e x p l a i n  

and ,  t h u s ,  VLF-EM p r e f e r a b l y  s h o u l d  n o t  b e  i n t e r p r e t e d  

w i t h o u t  a good g e o l o g i c a l  knowledge o f  t h e  p r o p e r t y  and/or  

o t h e r  g e o p h y s i c a l  and  geochemica l  s u r v e y s .  

2 .  Survey P rocedure :  

The VLF-EM s u r v e y  w a s  r u n  on a p r e - e s t a b l i s h e d  g r i d  i n  which 

t h e  l i n e s  r u n  e a s t - w e s t  a t  400-foot  i n t e r v a l s .  Dip a n g l e  

r e a d i n g s  were t a k e n  e v e r y  1 0 0  f e e t  w i t h  t h e  i n s t r u m e n t  f a c i n g  

towards  t h e  t r a n s m i t t e r  a t  S e a t t l e .  

3 .  Compi la t ion  of  Data: 

The r e a d i n g s  were r e d u c e d  by a p p l y i n g  t h e  F r a s e r  F i l t e r .  

F i l t e r e d  data ,  as shown on S h e e t  4 ,  are p l o t t e d  between t h e  

r e a d i n g  s t a t i o n s .  The p o s i t i v e  f i l t e r e d  v a l u e s  were con toured  

a t  i n t e r v a l s  of 5 O  s t a r t i n g  a t  0'. The 0 0 - con tour  was 

dashed i n  whereas  t h e  5O-and up-contours  were drawn i n  s o l i d .  

U s u a l l y  t h e  0'-contour i s  n o t  drawn i n ,  b u t  on t h i s  s u r v e y ,  

i t  appea red  i m p o r t a n t  t o  t h e  i n t e r p r e t a t i o n .  

I 
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The F r a z e r  f i l t e r  i s  e s s e n t i a l l y  a 4-point  d i f f e r e n c e  o p e r a t o r  

which t r a n s f o r m s  z e r o  c r o s s i n g s  i n t o  p e a k s ,  and a low p a s s  

smoothing o p e r a t o r  which r e d u c e s  t h e  i n h e r e n t  h i g h  f r e q u e n c y  

n o i s e  i n  t h e  d a t a .  T h e r e f o r e ,  t h e  n o i s y ,  non-con tourab le  

d a t a  are t r a n s f o r m e d  i n t o  l e s s  n o i s y ,  c o n t o u r a b l e  data .  

Another  advantage  o f  t h i s  f i l t e r  i s  t h a t  a c o n d u c t o r  t h a t  

does  n o t  show up as a c r o s s - o v e r  on t h e  u n f i l t e r e d  data q u i t e  

o f t e n  w i l l  show up on t h e  f i l t e r e d  data.  

SOIL GEOCHEMISTRY SURVEY 

1. Survey P rocedure :  

T h e  s o i l  s ampl ing ,  c a r r i e d  o u t  b e f o r e  t h e  VLF-EM s u r v e y  and 

on t h e  same g r i d ,  w a s  done a t  100-foot  i n t e r v a l s  i n  t h e  

anomalous areas and a t  200-or 400-foot i n t e r v a l s  i n  t h e  

o u t l y i n g  a r e a s .  The samples  were p i c k e d  up w i t h  a f o l d i n g  

'army s h o v e l '  and a s t e e l  spoon a t  an  8- t o  10- inch  d e p t h .  

The h o r i z o n  sampled w a s  B e x c e p t  where i t  cou ld  n o t  be 

o b t a i n e d ,  t h e n  h o r i z o n  C w a s  sampled.  Samples were p l a c e d  

i n  brown w e t - s t r e n g t h  p a p e r  bags  w i t h  g r i d  c o o r d i n a t e s  marked 

t h e r e o n .  

2 .  T e s t i n g  P r o c e d u r e :  

All samples  were t e s t e d  by Kamloops Assay and Resea rch  

Labora to ry  L t d  o f  Kamloops, B.C. The sample i s  f i r s t  t h o r o u g h l y  

d r i e d  and t h e n  s i f t e d  t h r o u g h  a -80 mesh s c r e e n .  A measured 

amount of  t h e  s i f t e d  material  i s  t h e n  p u t  i n t o  a t e s t  t u b e  -. 
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w i t h  subsequen t  measured a d d i t i o n s  of  aqua  r e g i a .  T h i s  m i x t u r e  

i s  n e x t  h e a t e d  for a c e r t a i n  l e n g t h  of t i m e .  The p a r t s  p e r  

m i l l i o n  (pprn) copper  or s i l v e r  i s  t h e n  meausured by a tomic  

a b s o r p t i o n .  

3 .  Trea tment  of Data: 

The v a l u e s  i n  ppm copper  and z i n c  were grouped i n t o  l o g a r -  

i t h m i c  i n t e r v a l s  of 0 . 1 0 .  The cumula t ive  f r e q u e n c y  f o r  e a c h  

i n t e r v a l  of  e a c h  e l emen t  was t h e n  c a l c u l a t e d  and t h e n  p l o t t e d  

a g a i n s t  t h e  c o r r e l a t i n g  i n t e r v a l  to o b t a i n  t h e  l o g a r i t h m i c  

cumula t ive  f r e q u e n c y  g r a p h  as shown on F i g u r e  3. 

The c o e f f i c i e n t  o f  d e v i a t i o n ,  i n d i c a t i v e  of  t h e  r a n g e  or 

s p r e a d  of  v a l u e s  was c a l c u l a t e d  f o r  s i l v e r  t o  b e  0 . 2 4 ,  a 

somewhat low f i g u r e .  T h e r e f o r e ,  t h e  r ange  of  v a l u e s  i s  

r a the r  nar row.  T h i s  s t a t i s t i c a l  parameter i s  i n d i c a t i v e  of 

how w e l l  t h e  e l emen t  has been  m e c h a n i c a l l y  or c h e m i c a l l y  

d i s p e r s e d .  C o n s i d e r i n g  t h e  lower t h a n  a v e r a g e  v a l u e ,  one 

c o u l d  t h e n  s a y  t h e  d i s p e r s i o n  r a t e  f o r  s i l v e r  i s  r a the r  low. 

That  f o r  c o p p e r ,  was 0 . 3 0  a modera te  f i g u r e  i n d i c a t i n g  t h e  

d i s p e r s i o n  r a t e  t o  b e  modera t e .  

The g r a p h  shows a b r e a k  a t  t h e  4 %  l e v e l  which t h e r e f o r e  

i n d i c a t e s  t h a t  t he re  i s  an e x c e s s  o f  h i g h  copper  v a l u e s  on 

t h e  Bluey c l a i m .  T h i s  i s  u s u a l l y  t h e  c a s e  where coppe r  s u l p h i d e  

m i n e r a l i z a t i o n  o c c u r s .  
-. 
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The g r a p h  for c o p p e r  shows t h e  mean background  v a l u e  t o  
be a b o u t  36 ppm t a k e n  a t  t h e  50% l e v e l .  The sub-anomalous 
t h r e s h - h o l d  v a l u e  ( a  t e rm u s e d  b y  t h e  w r i t e r  t o  d e n o t e  t h e  

minimum v a l u e  t ha t  i s  n o t  c o n s i d e r e d  anomalous b u t  s t i l l  
i m p o r t a n t  as an i n d i c a t o r  o f  m i n e r a l i z a t i o n )  i s  t a k e n  a t  one 
s t a n d a r d  d e v i a t i o n  from t h e  mean background  v a l u e  which i s  a t  
t h e  1 6 %  l e v e l  and  i s  i n  t h i s  c a s e  75 ppm. The anomalous t h r e s h o l d  
v a l u e  i s  two s t a n d a r d  d e v i a t i o n s  away at  t h e  2 1 /2% l e v e l  
and i s  on t h i s  p r o p e r t y  150 ppm. 

The c o p p e r  v a l u e s  were p l o t t e d  on shee t  2 c o n t o u r e d  a t  a n  
i n t e r v a l  o f  one s t a n d a r d  d e v i a t i o n  s t a r t i n g  a t  t h e  sub-  
anomalous c o n t o u r  ( 7 5  ppm).  T h i s  c o n t o u r  was dashed  i n  a n d  t h e  

anomalous c o n t o u r s  ( 1 5 0 ,  300 a n d  600)  were drawn i n  s o l i d .  

The s t a t i s t i c a l  p a r a m e t e r s  f o r  s i l v e r  were: 

Mean background  l e v e l  0 . 4 5  PPm 

Anomalous t h r e s h o l d  v a l u e  1 . 3  PPm 

Sub-anomalous t h r e s h o l d  v a l u e  0 .78  ppm 

The c o n t o u r  parameters for s i l v e r  were: 

Con tour  i n t e r v a l  1 s t a n d a r d  d e v i a t i o n  
Sub-anomalous c o n t o u r  0 . 8  ppm 
Anomalous c o n t o u r s  1 . 3 ,  2 . 3 ,  3 . 8 ,  6 . 5 ,  

1 1 . 0  ppm 

The  s i l v e r  v a l u e s  were p l o t t e d  on s h e e t  3, and  c o n t o u r e d  
w i t h  t h e  sub-anomalous c o n t o u r  dashed i n  a n d  t h e  anomalous 
c o n t o u r s  drawn i n  s o l i d .  

The 2% a n d  10% breaks  on t h e  s i l v e r  g r a p h  i n d i c a t e  a n  
e x c e s s  of anomalous s i l v e r  v a l u e s  gn t h e  p r o p e r t y  as w e l l .  

Geotronics Surveys Ltd. 
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DISCUSSION OF RESULTS 

1. VLF-EM Survey:  

The major  cause  of VLF-EM a n o m a l i e s ,  as a r u l e ,  a r e  

g e o l o g i c  s t r u c t u r e  such  as f a u l t ,  s h e a r ,  and b r e c c i a  zones .  

It i s  t h e r e f o r e  l o g i c a l  t o  i n t e r p r e t  VLF-EM anomal ies  t o  

l i k e l y  be caused  by t h e s e  s t r u c t u r a l  zones .  O f  c o u r s e ,  

s u l p h i d e s  may a l s o  b e  a c a u s i t i v e  s o u r c e .  But i n  t h e  w r i t e r ' s  

e x p e r i e n c e ,  when VLF-EM anomal i e s  c o r r e l a t e  w i t h  s u l p h i d e  

m i n e r a l i z a t i o n ,  t h e  anomal i e s  are u s u a l l y  r e f l e c t i n g  t h e  

s t r u c t u r e  a s s o c i a t e d  w i t h  t h e  m i n e r a l i z a t i o n  ra ther  t h a n  t h e  

m i n e r a l i z a t i o n  i t s e l f .  

Though t h e  t e r r a i n  t r e n d s  n o r t h ,  t h e  major  t r e n d  of t h e  

VLF-EM a n o m a l i e s ,  as s e e n  on sheet  1, i s  n o r t h w e s t  w i t h  a 

secondary  t r e n d  of  n o r t h .  C o n s i d e r i n g  t h e  VLF-EM anomal i e s  

a re  l i k e l y  r e f l e c t i n g  s t r u c t u r e ,  t h e  major  s t r i k e  o f  s t r u c t u r e  

on t h i s  p r o p e r t y  i s  conc luded  t o  b e  n o r t h w e s t .  T h i s  i s  i n  

agreement  w i t h  t h e  g e o l o g i c a l  map produced  by P r e t o ,  e t  a l ,  

which shows a major f a u l t - c o n t a c t  t r e n d i n g  n o r t h w e s t e r l y  

a c r o s s  t h e  p r o p e r t y .  

There i s  c o n s i d e r a b l e  v a r i a t i o n  i n  i n t e n s i t y  from one VLF-EM 

anomaly t o  t h e  n e x t ,  t h a t  i s ,  g e n e r a l l y  s p e a k i n g ,  t h o s e  

anomal ies  s t r i k i n g  n o r t h w e s t e r l y  are  lower  i n  i n t e n s i t y  t h a n  

t h o s e  s t r i k i n g  n o r t h e r l y .  It s h o u l d  t h e r e f o r e  be p o i n t e d  o u t  

t h a t  t h o s e  c o n d u c t o r s  l y i n g  c l o s e r  t o  t h e  same d i r e c t i o n  as 

t h e  d i r e c t i o n  t o  t h e  t r a n s m i t t e r  (S25W) can  b e  p i c k e d  up -. 
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eas i e r  t h a n  t h o s e  t h a t  are  l y i n g  a t  a g r e a t e r  a n g l e .  Depending 

on i t s  c o n d u c t i v i t y ,  a c o n d u c t o r  may n o t  be  p i c k e d  up a t  a l l  

i f  i t ' s  a t  t o o  grea t  a n  a n g l e .  

For ease o f  i d e n t i f i c a t i o n ,  t h e  VLF-EM anomal i e s  have  been  

l e t t e r e d  by small l e t t e r s .  

Anomalies ' a t  t o  ' c '  r u n  a c r o s s  t h e  whole s u r v e y  area and  

a re  open a t  b o t h  e n d s .  T h e r e f o r e ,  t h e  minimum l e n g t h  i s  

3 , 0 0 0  f e e t .  The g e n e r a l  s t r i k e  v a r i e s  f rom n o r t h  t o  n o r t h w e s t .  

Anomaly Id '  i s  found  on t h e  w e s t e r n  boundary of t h e  Bluey  

c l a i m .  It s t r i k e s  n o r t h w e s t ,  has a minimum l e n g t h  of  2000 

and i s  open a t  b o t h  e n d s .  

Anomaly ' g '  o c c u r s  hn o n l y  one l i n e  (L-3 )  and co r rc . i . a t e s  

d i r e c t l y  w i t h  a swamp. The c a u s i t i v e  s o u r c e ,  t h e r e f o r e ,  

may w e l l  be  t h e  swamp, b u t  t h e  swamp i s  l i k e l y  a r e s u l t  o f  

s t r u c t u r e  and  hence  t h e  s t r u c t u r e  may be  p a r t  o f  t h e  c a u s e  

of  t h e  anomaxy. 

The wr i t e r  i s  unaware o f  where t h e  showings are  on t h i s  

p r o p e r t y ,  b u t  t he  t r e n c h e s  and d r i l l  h o l e s  l o c a t e d  by t h e  

w r i t e r  as mapped on s h e e t s  1 t o  3 p r o b a b l y  were done i n  

areas of  m i n e r a l i z a t i o n .  T h e r e f o r e ,  i t  i s  worthy t o  men t ion  

t h e  c o r r e l a t i o n  o f  one d r i l l  h o l e  w i t h  anomaly ' a T  , one  

- Geotronics Surveys Ltd. 1 
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t r e n c h  w i t h  anomaly ' c ?  and one t r e n c h  w i t h  anomaly ? d ! .  

The second d r i l l  h o l e  i s  found between anomal i e s  ' a1  and  ' b '  

The VLF-EM survey  t h e r e f o r e  shows t h e  s t r o n g  p o s s i b i l i t y  

o f  t h e  m i n e r a l i z a t i o n  c o n t i n u i n g  w i t h  t h e  VLF-EM a n o m a l i e s .  

The major  i n t e r e s t  o f  t h e  VLF-EM a n o m a l i e s ,  however,  are  t h e i r  

c o r r e l a t i o n s  w i t h  t he  s o i l  geochemis t ry  anomal i e s  as  w i l l  

be  d i s c u s s e d  below.  

2 .  Copper: 

The coppe r  anomal i e s  have  been  l a b e l l e d  by small 7e t t e r s  

a c c o r d i n g  t o  t h e i r  c o r r e l a t i o n  w i t h  t h e  VLF-EM a n o m a l i e s .  

The re  are b a s i c a l l y  two coppe r  anomal i e s ,  as shown on sheet 2 ,  

l a b e l l e d  ? a r  and ' c '  r e s p e c t i v e l y .  

Anomaly l a t  s t r i k e s  n o r t h w e s t ,  has a minimum l e n g t h  of  3400 

f e e t ,  and ,  b e c a u s e  of s p a r s e  sampl ing  a t  i t s  s o u t h e a s t  end ,  

i s  open t o  t h e  s o u t h .  I n  f a c t ,  c o n s i d e r i n g  tha t  on most l i n e s  

t h e  anomaly c o n s i s t s  o f  o n l y  one v a l u e ,  t h e  anomaly may be 

open to t h e  n o r t h w e s t  as w e l l  where t h e  sample s p ~ ~ c i n g  i s  

200 f e e t .  

Copper anomaly ' a t  c o r r e l a t e s  f a i r l y  w e l l  w i t h  VLP-EM 

anomaly ? a r  e x c e p t  on l i n e s  5 and 6 where t h e  copper  anomaly 

seems t o  be  d i s p l a c e d  t o  t h e  n o r t h ,  p o s s i b l y  by two n o r t h -  

t r e n d i n g  f a u l t s .  I n  s u p p o r t  of  t h i s  i s  t h e  f a c t  t h a t  t h e  -. 
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VLF-EM anomaly i s  r a t h e r  weak on l i n e s  6 and 7 .  

Though i t  i s  d e f i n i t e  t h a t  t h e  c a u s i t i v e  s o u r c e s  o f  b o t h  

t h e  VLF-EM and coppe r  anomal i e s  a r e  r e l a t ed ,  t h e  c o r r e l a t i o n ,  

o t h e r  t h a n  t h e  area ment ioned  i n  t h e  p r e v i o u s  p a r a g r a p h  

where t he re  i s  a l a r g e  d i s p l a c e m e n t ,  i s  n o t  r i g h t  on.  

T h i s  may be  due to t h e  d i p p i n g  of t h e  c a u s i t i v e  s o u r c e  i n  

t h e  d i r e c t i o n  t h a t  t h e  VLF-EM anomaly i s  d i s p l a c e d  from t h e  

copper  anomaly. Or, it  may s imply  be  due t o  t h e  f a c t  t h a t  

t h e  VLF-EM anomaly i s  caused  b y  a f a u l t  ( p r o b a b l y  t h e  n o r t h -  

w e s t - t r e n d i n g  f a u l t - c o n t a c t  mapped by P r e t o ,  e t  all, and 

t h e  copper  anomaly,by coppe r  m i n e r a l i z a t i o n  r e l a t ed  t o  t h e  

f a u l t .  The  l a t t e r  i s  c o n s i d e r e d  t h e  most l i k e l y .  

By v i r t u e  o f  i t s  shape  and t h a t  i t  c o n t a i n s  o n l y  i,ne h i g h  

anomalous v a l u e  on each  l i n e ,  anomaly ' a '  seems to b e  

caused  by a na r row zone.  

Yorke-Hardy n o t e d  t h a t  i t  seemed t o  connec t  t h r e e  known 

m i n e r a l i z e d  z o n e s .  The two diamond d r i l l  h o l e s  are  l o c a t e d  

a d j a c e n t  t o  t h e  anomaly. 
I 

The second coppe r  anomaly, l a b e l l e d  c ,  i s  1 , 0 0 0  f e e t  l o n g ,  

s t r i k e s  N 3 O W ,  and r e a c h e s  a n  i n t e n s i t y  of  202  ppm. It 

c o r r e l a t e s  p o o r l y  w i t h  VLF-EM anomaly c .  It l i k e l y  c o r r e l a t e s  

w i t h  t h e  coppe r  m i n e r a l i z e d  zone, l a b e l l e d  area,  1, by Dawson. 

Geotronics Surveys Ltd. - 
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3. S i l v e r  f 

A s  shown on sheet  3, t h e r e  a re  s i x  s i l v e r  anomal i e s  t h a t  

are c o n s i d e r e d  worthy of  f u r t h e r  d i s c u s s i o n  and hence  have  

been l a b e l l e d  by small  l e t t e r s  ' a 1  t o  I f ' .  Anomalies ' a '  

t o  ' d '  c o r r e l a t e  w i t h  VLF-EM anomal i e s  of t h e  same l e t t e r s .  

The VLF-EM s u r v e y  d i d  n o t  e x t e n d  t o  t h e  a r e a s  o f  anomal i e s  

of i t s  i n t e n s i t y  of 1 6 . 3  ppm and i t s  good c o r r e l . a t i o n  w i t h  

VLF-EM anomaly ' a '  and copperanomaly 'a ' .  It s t r i k e s  n o r t h w e s t  

and has a l e n g t h  of  abou t  1 , 5 0 0  f e e t ,  though i t  can  be 

c o n s i d e r e d  t o  b e  open a t  b o t h  ends  because  of s p a r s e  

sampl ing .  

The v a l u e  of  16.3 ppm, l i k e  any o t h e r  u n u s u a l l y  h i g h  v a l u e ,  

may s imply  be a n  e r r a t i c  caused  by d r a i n a g e  c o l l e c t i o n .  

However, t h e  v a l u e  forms  a p a r t  of  a l5OO-foot i ! ~ l r i i m u m  

anomaly and t h e r e f o r e  shou ld  n o t  b e  d i s r e g a r d e d ,  

The r e s t  of t h e  s i l v e r  anomal i e s  do n o t  co r re l a l , : ?  w i t h  any 

of  t h e  copper  a n o m a l i e s .  

Anomaly ' b ' ,  c o r r e l a t i n g  w i t h  VLF-EM anomaly 'b  t ,  r u n s  

n o r t h e r l y  f rom l i n e  6 t o  5,  and t h e n  n o r t h w e s t e r l y  f rom l i n e  

5 t o  4 .  I t s  l e n g t h  a p p e a r s  t o  be  abou t  1 ,500  f e e t ,  though i t  

may e x t e n d  f u r t h e r  n o r t h w e s t .  It has a h i g h  v a l u e  of 11 ppm -. 
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I which may be an  e r r a t i c  h i g h  caused  by d r a i n a g e  c o l l e c t i o n .  

Anomaly ' c '  i s  a 1-va lue  e r r a t i c  h i g h  c o r r e l a t i n g  w i t h  

VLF-EM anomaly ' c l .  

Anomaly ' d '  has a l e n g t h  of  1 , 0 0 0  f e e t  and r e a c h e s  a h i g h  

o f  1 . 5  ppm. It c o r r e l a t e s  w i t h  VLF-EM anomaly I d ' ,  

a l o n g  t r e n c h  on l i n e  9 ,  and minor. g a l e n a  m i n e r a l i z a t i o n .  

Anomaly I f '  b ecause  o f  i t s  a p p a r e n t  w i d t h  and t h e  f a c t  t h a t  

i t s  open a t  b o t h  ends  i s  of good economic i n t e r e s t .  It c o u l d  

w e l l  be  t h e  s o u t h w e s t e r n  e x t e n s i o n  of anomaly ' a r .  

It ,  l i k e  l a r ,  a p p e a r s  t o  b e  r e l a t e d  t o  t h e  n o r t h w e s t - t r e n d i n g  

f a u l t - c o n t a c t .  

Anomaly ' e r  i s  a l s o  of  economic i n t e r e s t  because  o f  i t s  p o t e n t i a l  

f o r  much g r e a t e r  l e n g t h .  It has one anomalous v a l u e  of 1 . 8  ppm. 

Par ts  of  anomal i e s  ' a r ,  ' b l ,  and I d 1  and anomaly ' c ' .  c o r r e l a t e  w i t  

o n l y  t h e  edge of t h e  c o r r e s p o n d i n g  VLF-EM anomalies.The r e a s o n s  

are  t h e  same as tha t  ment ioned  f o r  coppe r  anomaly ' a ' .  

Tha t  i s ,  t h e  c a u s i t i v e  s o u r c e  o f  b o t h  t h e  s o i l  and VLF-EM 

anomal i e s  may be  t h e  same and i t  d i p s  i n  t h e  d i r e c t i o n  t h a t  

the  VLF-EM anomaly i s  d i s p l a c e d  from t h e  s o i l  anomaly. O r ,  

t h e  VLF-EM anomaly i s  caused  by a s t r u c t u r e  such  as a f a u l t ,  

Geotronics Surveys Ltd. 
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The s o i l  geochemistry and VLF-EM surveys  w e r e  c a r r i e d  

o u t  on t h e  Bluey C l a i m  Group, Aspen Grove A r e a ,  Nicola M.D. 
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1 0  hour s  a t  $40/hour 
Veh ic l e  Ren ta l , 2  days a t  $40/day 
R o o m  and Board,3 men a t  $25/man-day f o r  
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$ 300.00 
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O f f i c e  A s s i s t a n t ,  1 0  hours  a t  $lO/hour 1 0 0 . 0 0  
D r a f t i n g  and P r i n t i n g  

Typing, Xeroxing and compi l a t ion  
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Manager 

170 .00  
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$ 1,700.00 
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