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SUMMARY 
Airborne magnetometer, VLF-EFT and r ad iomet r i c  surveys w e r e  
c a r r i e d  o u t  ove r  t h e  Relay Creek C l a i m s  owned by C lea r  !lines 
L t d .  o f  Vancouver, E .C .  d u r i n a  May, 1980. The claims are 
l o c a t e d  on Relay Creek approximately 4 6  k r  nor th  o f  Bralorne i n  
t e r r a i n  vary ing  from moderate t o  s t e e p  wi th  v e g e t a t i o n  be ing  f i r ,  

p ine  and spruce  trees.  Access is e a s i l y  gained by a series of 
g rave l  roads from L i l l o o e t .  The purpose of t h e  surveys  w a s  t o  

a i d  i n  t h e  mapping of geology a s  w e l l  as l o c a t e  probable  
areas f o r  t h e  e x p l o r a t i o n  of m i n e r a l i z a t i o n .  

The p rope r ty  i s  mainly unde r l a in  by var ious  c las t ic  sedimentary 
rocks o f  t h e  Taylor  Creek  and Kingsvale Groups. These are 
i n t r u d e d  by Eocene fe l s i te  and f e l d s p a r  po rphyr i e s .  The mineral-  
i z a t i o n  is  a copper-molybdenum porphyry-type and occurs  w i t h i n  
a l t e r e d  i n t r u s i v e s .  

The a i r b o r n e  surveys  were flown a t  about an 80-meter t e r r a i n  
c l ea rance  on eas t -wes t  and nor thwes t -southeas t  l i n e s  wi th  a 
s e p a r a t i o n  o f  about  200 neters. The instrun-ents  used were a 

S a b r e  E l e c t r o n i c s  pro ton  p r e c e s s i o n  magnetometer, a Sabre 
Z lec t ron ic s  VLF-EM r e c e i v e r ,  and a P r e c i s i o n  Ins t ruments  
s c i n t i l l o m e t e r  w i th  a 2-inch sodium i o d i d e  c r y s t a l .  The r a g n e t i c  
3a ta  were picked from t h e  s t r i p  c h a r t s ,  p l o t t e d  on 3 survey 
> l a m ,  and contoured.  The VLF-EM anomalies w e r e  p icked from t h e  
; t r i p  c h a r t s ,  and Dlo t t ed  on a survey p l a n  with t h e  paone t i c  
a n t o k r s :  Also t h e  r a d i o r e t r i c  anomalies - w e r e  lrawn i n  on t h e  
same p l a n s .  

GEOTRONICS SURVEYS LTD. 



ii 

CONCLUSIONS 

1. Mine ra l i za t ion  on t h e  Relay C r e e k  claims occur  w i t h i n  

an a l t e r e d  f e l d s p a r  porphyry. Fe ldspar  porphyry i n t r u s i v e s  

have been r e f l e c t e d  by aeromagnetic h ighs .  

2 .  The known f e l d s p a r  porphyry i n t r u s i v e s  a l l  have been 

mapped n o r t h  of Relay Creek ,  where a l l  t h e  aeromagnetic highs 

have been mapped as w e l l ,  except  f o r  anomalies H ,  I and J. 
1 

3 .  The aeromagnetic survey has  also shown most of t h e  

p rope r ty  i s  unde r l a in  by sedimentary rocks of t h e  Taylor 

C r e e k  and Kingsvale Groups. 

4 .  Many aeromagnetic l i n e a t i o n s  w e r e  r evea led  s t r i k i n g  i n  

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

J i m  and N o r m  C l a i m s .  The l i n e a t i o n s  are probably r e f l e c t i v e  of 

f a u l t s ,  c o n t a c t s ,  f r a c t u r i n g  and s h e a r  zones. Some o f  t h e s e  

correlate wi th  p rev ious ly  mapped f a u l t s .  

5 .  The VLF-EM survey revea led  s e v e r a l  anomalies,  e s p e c i a l l y  

on  g r i d  C .  These are l i k e l y  re f lec t ive  o f  s t r u c t u r e  as w e l l ,  

though the p o s s i b i l i t y  of them r e f l e c t i n g  s u l p h i d e s  should n o t  

be precluded.  Many o f  t h e  VLF-EM anomalies correlate wi th  known 

f a u l t s  as w e l l  a s  aeromagnetic l i n e a t i o n s .  

6 .  The r ad iomet r i c  survey r e s u l t s  are inconc lus ive .  

RECOMMENDATIONS 

Aeromagnetic h i g h s ,  e x p e c i a l l y  t h o s e  t h a t  correlate w i t h  o r  

occur n e a r  VLF-EM anomalies should  b e  checked on t h e  ground by 

p rospec t ing .  The h i q h s  appear  t o  have r evea led  i n t r u s i v e s  

GEOTRONICS SURVEYS LTD. 
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p r e v i o u s l y  unknown. F u r t h e r  work such as geochemistry and 

ground geophysics  w i l l  depend on t h e  r e s u l t s  of t h e  pros-  

p e c t i n g .  
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GEOPHYSICAL REPORT 

ON 

AIRBORNE MAGNETIC, VLF-EM AND RADIOMETRIC SURVEYS 

OVER THE 

RELAY CREEK CLAIMS 

RELAY CREEK AREA, CLINTON M . D . ,  B .C .  

INTRODUCTION AND GENERAL REMARKS 

This r e p o r t  d i s c u s s e s  t h e  survey procedure,  compilat ion of d a t a  

and t h e  i n t e r p r e t a t i o n  of a i rbo rne  magnetic,  VLF-EM, and 

r ad iomet r i c  surveys  c a r r i e d  o u t  over  t h e  Relay C r e e k  claims 
d u r i n g  t h e  l a t t e r  p a r t  of May, 1 9 8 0 .  The surveys w e r e  c a r r i e d  

out  by T.W. Ftolston, ins t rument  o p e r a t o r  and p r o j e c t  manager, 
and N. Newsom, n a v i g a t o r ,  b o t h  of who are o f  Columbia Geophysical 
S e r v i c e s  Ltd.  The survey d a t a  w e r e  brought  t o  t h e  w r i t e r ,  a l r eady  

compiled and contoured,  f o r  i n t e r p r e t a t i o n .  

The Relay C r e e k  c la ims  were s t a k e d  for porphyry copper-molybdenum 

m i n e r a l i z a t i o n  which occurs  on t h e  J i m  c l a i m ,  A l s o  some copper 

m i n e r a l i z a t i o n  occurs on t h e  N o r m  claim. 

The o b j e c t  of a l l  t h r e e  surveys  w a s  t o  a i d  i n  t h e  g e o l o g i c a l  

mapping of l i t h o l o q y  and s t r u c t u r e  for t h e  purpose of copper- 

molybdenum e x p l o r a t i o n .  

GEOTRONICS SURVEYS LTD 
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PROPERTY AND OWNERSHIP 
The Relay Creek property is comprised of 3 contiguous claims 
located in the Clinton M.D., B.C. and 3 contiguous claims located 
in the Lillooet M.D., B.C. as shown on the accompanying claim map 
and as described below: 

NAME - No of Units Record No. Expiry Date Mining District 
Joe 20 (4 x 5) 1334 May 7, 1981 Lillooet 
Tom 20 (4 x 5) 1333 May 7,  1981 Lillooet 
Kev 20 (4 x 5) 1335 May 7, 1981 Lillooet 
Norm 20 (4 x 5) 681 May 7,  1981 Clinton 
Jim 20 (4 x 5) 682 May 7, 1981 Clinton 
A1 20 (4 x 5) 680 May 7, 1981 Clinton 

The claims (a total of 120 units) are owned by Clear Mines Ltd., 
of Vancouver, B.C. 

LOCATION AND ACCESS 
The property is located on Relay Creek 46 km N12OW of Bralorne 
and 95 km N85OW of Clinton. Relay Mountain is located to the 
immediate south of the property and Prentice Lake occurs on the 
eastern edge of the Norm claim. 

The geographical coordinates are 51'11'N latitude and 122O56 'W 
longitude. 

Access to the property is gained by travelling west from Lillooet 
for 8 7  km along the Goldbridge Road to the Tyaughton Lake road. 
One then travels north along the Tyaughton Lake road for 24.1 km 
to the confluence of Tyaughton and Relay Creeks. Relay Creek is 
then followed by a road for 12.8 km to the property. 

PHYSIOGRAPHY 
The Relay Creek claims are located within the physiographic 
division known as the Chilcotin Ranges, which is part of the 
Pacific Ranges, a unit to the Coast Mountains. The terrain in 
the claims area is relatively steep varying from 1550 m a.s.1. 
on the southern part of the Norm claim to 2350 m on a mountain 
peak on the northern part of the Jim claim. The relief is 

GEOTRONICS SURVEYS LTD 
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t h e r e f o r e  800 m. The topographic  t r e n d  is northwest  t o  w e s t .  

P r e c i p i t a t i o n  i s  on ly  around 100  c m  a yea r .  A s  a r e s u l t  t h e  
v e g e t a t i o n ,  f i r ,  sp ruce ,  and p i n e  t rees ,  is  only  moderately 
heavy wi th  l i t t l e  undergrowth. 

Water sou rces  i n  the area are mainly from Relay C r e e k  and i t s  

t r i b u t a r i e s .  A t r i b u t a r y  o f  Dash Creek  occurs  on t h e  nor thern  
p a r t  o f  t h e  p rope r ty .  P r e n t i c e  Lake and 2 q u i t e  smal l  l a k e s  
occur  on t h e  eastern p a r t  o f  t h e  Norm Claim. 

HISTORY O F  PREVIOUS WORK 

The copper-molybdenum m i n e r a l i z a t i o n  on the p rope r ty  was 
discovered by r e g i o n a l  s o i l  and s i l t  geochemistry surveying 
i n  1 9 7 0 .  The p rope r ty  w a s  t hen  s t a k e d  and a s o i l  geochemistry 
survey w a s  c a r r i e d  o u t .  This  w a s  followed by t r e n c h i n g  and 
diamond d r i l l i n g  of 3 h o l e s .  

ZE OLO GY 

fie fo l lowing  is  t aken  f r o m  Tipper  (19781 and Montgomery ( 1 9 7 9 ) .  

rhe o l d e s t  rock group i n  t h e  p r o p e r t y  area are those  of t h e  Relay 
*ountain Group which is Middle J u r a s s i c  t o  L o w e r  Cretaceous Age. 
hese occur  t o  t h e  immediate sou th  o f  g r i d  A and t h e  J i m  Claim. 
h e  rocks are dark grey t o  green greywacke, s i l t s t o n e ,  - s h a l e  and 
ninor conglomerate. 

che nex t  o l d e s t  group i s  o f  Lower  Cretaceous Age and i s  t h e  
Zedimentary member  o f  t h e  Taylor  C r e e k  Group. These rocks cover 
nuch o f  t h e  3 survey g r i d s .  The rocks w i t h i n  t h i s  group are 
lark grey t o  b lack  s h a l e  and s i l t s t o n e ,  che r t ,  pebble  conglomerate,  
ind minor qua r t zoze  sandtone.  

'he nex t  o l d e s t  group also covers  much o f  t h e  a r e a  o f  t h e  3 

iurvey g r i d s  and is t h e  sedimentary member o f  t h e  Kingsvale Group. 

GEOTRONICS SURVEYS LTD. 
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The Age is Upper Cretaceous and t h e  rocks a r e  in te rbedded  
s i l t s t o n e ,  greywacke, and conglomerate. 

A t h i n  no r thwes t - s t r ik ing  s l i v e r  o f  vo lcan ic  rocks o f  t h e  
Kingsvale Group occurs  on t h e  no r th  end o f  t h e  B g r i d .  The 
rocks w i t h i n  t h i s  group are va r i co lou red  a n d e s i t e ,  d a c i t e ,  and 
b a s a l t i c  p y r o c l a s t i c s ;  minor f l o w s  and vo lcan ic  sediments.  

I n t r u d i n g  i n t o  t h e  above-named rock groups are p l u t o n i c  rocks 
of Eocene Age ( T e r t i a r y ) .  The rocks are f e l s i t e ,  f e l d s p a r  
porphyry, and b i o t i t e  f e l d s p a r  porphyry. Tipper  has  mapped t h i s  
group a t  the n o r t h e a s t  end and t h e  northwest  end o f  g r i d  A as  
w e l l  as t h e  no r the rn  p a r t  of g r i d  C. 

Occuring p r i n c i p l y  a t  h i g h e r  e l e v a t i o n s  (cappings ) a r e  T e r t i a r y  
vo lcan ic s  of Upper Miocene and/or P l iocene  Age. The rocks a r e  
o l i v i n e  basa l t ,  andesi te ,  and minor r e l a t e d  t u f f  and b r e c c i a  of 

t h e  C h i l c o t i n  Group. The c l o s e s t  t h e s e  rocks are t o  t h e  survey 
a r e a  a r e  t o  t h e  immediate n o r t h  o f  g r i d s  A and C .  

S t rong  r e g i o n a l  and l o c a l i z e d  f a u l t i n g  i n  t h e  a r e a  s t r ikes  i n  a 
no r thwes te r ly  d i r e c t i o n .  The survey a r e a  occurs  between t h e  
Yalokom F a u l t  t o  t h e  n o r t h e a s t  and t h e  Taseko Thrus t  F a u l t  
t o  t h e  southwest .  Numerous minor f a u l t s  occu r  between t h e s e  2 

major f a u l t s ,  many of them forming c o n t a c t s  between t h e  rock 
groups d i scussed  above. 

A copper-mslybdenum d e p o s i t  occurs on the J i m  C l a i m .  P y r i t e  is 

t h e  dominant su lph ide  o c c u r r i n g  a s  course  c r y s t a l s  i n  amphibole 
pseudomorphs, f i n e l y  d isseminated  i n  t h e  m a t r i x  and i n  f r a c t u r e s  
wi th  q u a r t z ,  c h a l c o p y r i t e ,  and molybdenite.  Other  minera ls  a r e  
magnet i te ,  e p i d o t e ,  c h l o r i t e ,  calci te ,  and p y r r h o t i t e .  

GEOTRONICS SURVEYS LTD. 
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INSTRUMENTATION AND THEORY 

1) Magnetic Survey: 
The magnetic data w a s  d e t e c t e d  us ing  a nuc lea r  f r e e  p recess ion  
magnetometer, made by Sabre E l e c t r o n i c s  o f  Burnaby, B .C .  This  
measures t h e  a b s o l u t e  va lue  of t h e  e a r t h ' s  magnetic f i e l d  
i n t e n s i t y  i n  t h r e e  ranges which are 1 , 0 0 0 ,  2,500 and 5,000 
gammas,respectively. The s e n s i t i v i t y  i s  1 gamma and t h e  
a b s o l u t e  c a l i b r a t i o n  i s  governed by a c r y s t a l - c o n t r o l l e d  
osc i l la tor  so t h a t  it cannot  d r i f t .  

The magnetic d a t a  as w e l l  as t h e  VLF-EM d a t a  were recorded on 
an  MFE model M-22 CAH?. dua l  channel s t r i p  c h a r t  r eco rde r .  There 
are f o u r  c h a r t  speeds which a r e  1, 5, 25 and 50 mm/sec 
r e s p e c t i v e l y .  

Only t w o  commonly o c c u r r i n g  minera ls  are s t r o n g l y  magnetic;  
magnet i te  and p y r r h o t i t e .  Hence, magnetic surveys ,  bo th  ground 
and airborne, a r e  used t o  d e t e c t  t h e  presence  of t h e s e  minerals  
i n  va ry ing  concen t r a t ions .  Magnetic data are a l s o  u s e f u l  a s  a 
reconnaissance  t o o l  f o r  mapping geologic  l i t h o l o g y  and t h e  
s t r u c t u r e  s i n c e  d i f f e r e n t  rock types  have d i f f e r e n t  background 
amounts of magnet i te  and/or p y r r h o t i t e .  

2 )  VLF-EM 
A VLF-EM r e c e i v e r  manufactured by Sabre E l e c t r o n i c s  of Burnaby, 
B.C. w a s  used f o r  t h e  VLF-EM survey .  This ins t rument  is  designed 
t o  measure t h e  c u r r e n t  induced,  i n  a v e r t i c a l  c o i l ,  by t h e  primary 
and secondary f i e l d s  of t h e  very l o w  frequency e l ec t romagne t i c  
f i e l d  (VLF-EM) t r a n s m i t t e d  a t  18.6 K H z .  from Seat t le ,  Washington. 

I n  a l l  e l ec t romagne t i c  p rospec t ing ,  a t r a n s m i t t e r  produces an 
a l t e r n a t i n g  magnetic f i e l d  (pr imary)  by a s t r o n g  a l t e r n a t i n g  
c u r r e n t  u s u a l l y  through a co i l  o f  w i r e .  I f  a conduct ive mass 
such as a s u l p h i d e  body which is w i t h i n  t h i s  magnetic f i e l d ,  a 

GEOTRONICS SURVEYS LTD. 
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secondary a l t e r n a t i n g  c u r r e n t  i s  induced w i t h i n  it which i n  
t u r n  induces a secondary magnetic f i e l d  t h a t  d i s t o r t s  t h e  
primary magnetic f i e l d .  I t  i s  this d i s t o r t i u r r  t h a t  the EM 

r e c e i v e r  measures. The VLF-EM uses  a frequency range from 1 6  

t o  24  KHz, whereas most EM ins t ruments  use f r equenc ie s  ranging 
from a few hundred t o  a few thousand H z .  Because of i t s  
r e l a t i v e l y  high frequency,  t h e  VLF-EM can p ick  up bod ies  of a 
much lower conduc t iv i ty  and t h e r e f o r e  i s  more s u s c e p t i b l e  t o  
c l a y  beds ,  e l e c t r o l y t e - f i l l i n g  f a u l t  or s h e a r  zones and porous 
ho r i zons ,  g r a p h i t e ,  carbonaceous sediments ,  l i t h o l o g i c a l  
c o n t a c t s  a s  w e l l  as su lph ide  bod ies  o f  t o o  l o w  a conduc t iv i ty  
f o r  o t h e r  EM methods t o  p ick  up. Consequently,  t h e  VLF-EM has  
a d d i t i o n a l  uses  i n  mapping s t r u c t u r e s  and i n  p i ck ing  up s u l p h i d e  
bodies  o f  t o o  l o w  conduc t iv i ty  f o r  convent ional  F M  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  it can be used 
i n s t e a d  o f  I P ) .  However, i t s  s u s c e p t i b i l i t y  t o  lower conduct ive 
bodies  r e s u l t s  i n  a number of anomalies ,  many o f  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  should  n o t  b e  i n t e r p r e t e d  
wi thou t  a good geo log ica l  knowledge o f  t h e  p rope r ty  and/or o t h e r  
geophysical  and geochemical surveys .  

3) Radiometric Survey 
The ins t rument  used t o  c a r r y  o u t  t h i s  survey was a Model 118 
Royal S c i n t i l l a t o r  manufactured by P r e c i s i o n  Radia t ion  Instruments  
Ltd.  The d e t e c t i n g  element used wi th  t h i s  s c i n i l l a t o r  i s  a 2-inch 
sodium i o d i d e  c r y s t a l .  The d a t a  was recorded on a Bausch & Lo& 
6-inch s t r i p  c h a r t  r eco rde r .  The complete a i r b o r n e  system was 
i n s t a l l e d  a s  c l o s e  as p o s s i b l e  t o  t h e  rear o f  t h e  a i r c r a f t  t o  
ensu re  a g a i n s t  r a d i a t i o n  from t h e  p l a n e ' s  n a v i g a t i o n a l  equipment. 

A l l  r ad iomet ic  su rveys ,  ground or  a i r b o r n e ,  work on t h e  p r i n c i p l e  
o f  gamma-ray emission from r a d i o a c t i v e  sou rces .  The most common 
sources  i n c u r r e d  i n  geophysical  p r o s p e c t i n g  a r e  r a d i o a c t i v e  
i s o t o p e s  o f  uranium ( V 2 3 8 ) ,  thor ium (Th232) and potassium ( K 4 0 ) .  
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These i s o t o p e s  d i s i n t e g r a t e  spontaneously i n t o  daughter  
elements e m i t t i n g  a lpha  and b e t a  p a r t i c l e s ,  and gamma rays .  
The alpha and beta p a r t i c l e s  t r a v e l  no more than  1 t o  2 f e e t  
through a i r  and thus  a r e  l i t t l e  use f o r  geophysical  d e t e c t i o n .  
On t h e  o t h e r  hand, t h e  gamma ray t r a v e l s  hundred o f  f e e t  through 
a i r  and t h u s  i s  o f  prime importance.  These qamma r a y s ,  i n  a 
r a d i o a c t i v e  survey,  are g e n e r a l l y  d e t e c t e d  by tha l l i um-ac t iva t ed  
sodium i o d i d e  crystals. 

The gamma ray can be s h i e l d e d  by two f e e t  o f  w a t e r  o r  rock and 
thus  over  l a r g e  l a k e s  t h e r e  is a minimum s i g n a l .  Thus, a l s o  
r ad iomet r i c  surveying  is e s s e n t i a l l y  surveying  for outcrop  
expres s ion  of rocks con ta in ing  r a d i o a c t i v e  mine ra l s .  However, 
around uranium showings, i f  t h e  rock and overburden is porous and 
f r a c t u r e d  enough (and n o t  water-soaked) , the uranium can be 

d e t e c t e d  a t  g r e a t e r  depths  because o f  t h e  uranium daughter  product ,  
radon g a s ,  seeping  upwards. 

The main sources  o f  error are topographic  n o i s e  and cosmic no i se .  

Topographic no i se  i s  i n  t h e  form of anomalous h ighs  o r  l o w s  and 
is  produced by t h e  t e r r a i n  c l e a r a n c e  becoming correspondingly 
lesser or g r e a t e r .  A r e l a t e d  t y p e  of no i se  is  a v a r i a b l e  amount 
of snow cover  wherein a f e w  feet of snow would completely 
e l i m i n a t e  gamma rays  from t h e  ground. 

C o s m i c  n o i s e  i s  only  e x h i b i t e d  by anomalous h ighs  and i s  caused 
by b u r s t s  o f  cosmic showers, which are r a d i o a c t i v e  p a r t i c l e s  from 
o u t e r  space .  However, a c o n s t a n t  l o w  background of cosmic n o i s e  
c o n t i n u a l l y  e x i s t s .  

SURVEY PROCEDURE 

A B e l l  206B Jet  Ranger h e l i c o p t e r  be longing  t o  Highland He l i cop te r s  
flown a t  a speed o f  about 80  t o  1 0 0  kph, was used t o  f l y  t h e  
survey. 
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The magnetometer head and t h e  VLF-EM rece iv ing  antenna w e r e  
towed i n  a b i r d  a t  t h e  end of a 2 0 - m e t e r  cable. The s c i n i l l o m e t e r  
d e t e c t o r  c r y s t a l  w a s  p l aced  i n  t h e  f l o o r  of t h e  h e l i c o p t e r .  
The f l i g h t  l i n e s  w e r e  flown wi th  a s e p a r a t i o n  o f  about 200 meters 
i n  a d i r e c t i o n  vary ing  from northwest-southeast  t o  almost e a s t -  
w e s t .  This is c l o s e  t o  t h e  s t r i k e  d i r e c t i o n  of f a u l t s  and 
l i t h o l o g i c a l  c o n t a c t s  i n  t h e  area b u t  rough t e r r a i n  precluded 
f l y i n g  i n  any o t h e r  d i r e c t i o n .  The survey was d iv ided  i n t o  3 

g r i d s  correlat ing wi th  t h e  3 survey d i r e c t i o n s .  These were 
l a b e l l e d  A ,  B and C.  The b i r d  w a s  flown a t  a t e r r a i n  c l ea rance  
of about 80 meters. T i e  p o i n t s  w e r e  made over  prominent topo- 
g raph ic  f e a t u r e s .  They w e r e  numbered, recorded,  and p l o t t e d  on 
the f l i g h t - l i n e  and d a t a  s h e e t s .  There w e r e  cons ide rab le  topo- 
g raph ic  f e a t u r e s  t o  s e r v e  as v i s u a l  t i e  p o i n t s  so t h a t  t h e  
f l i g h t  l i n e s  can b e  cons idered  t o  b e  p l o t t e d  f a i r l y  accu ra t e ly .  

The magnetic readings  w e r e  taken wi th  the  magnetometer s e t  on a 
1.2 second r e c y c l i n g  pe r iod  which corresponds t o  readings  taken 
a t  i n t e r v a l s  o f  about 40  reters.  

The magnetic d i u r n a l  change was n o t  monitored b u t  t h e  survey 
w a s  done i n  s h o r t  enough t i m e  so t h a t  any p o s s i b l e  e r r o r  would 
be minimal. A s  f o r  magnetic s to rms ,  which a r e  f r equen t  a t  t h i s  
t i m e ,  t h e r e  were none on t h e  day of t h e  survey.  This  w a s  
checked wi th  t h e  monitor ing s t a t i o n  a t  Victor ia .  

A l l  r ad iomet r i c  readings  w e r e  t aken  wi th  t h e  s c i n t i l l o m e t e r  s e t  
on a 5-second response t i m e  whereby t h e  m e t e r  would respond t o  
t h e  average count  of gamma p a r t i c l e s  rece ived  over  a 5-second 
i n t e r v a l  o f  t i m e .  Therefore ,  t h e  sample l eng th  averaqed about 
1 6 0  rreters. 

COMPILATION O F  DATA 

The maonetic and r ad iomet r i c  d a t a  were picked o f f  t he  s t r i p  
c h a r t s  a t  equa l  i n t e r v a l s  o f  l eng th  o f  100 n e t e r s .  I n  some 
i n s t a n c e s ,  v a r i a t i o n s  w e r e  na2e i n  t h i s  s anp l inq  i n t e r v a l  t o  
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more a c c u r a t e l y  d e f i n e  i s o l a t e d  areas of change. 

The magnetic d a t a  were then  p l o t t e d  on Shee ts  1 t o  3 ( g r i d s  A ,  

B and C) a t  a scale of 1 : 1 0 , 0 0 0  (1 c m  = 1 0 0  m) and contoured 

a t  a 50-gamma i n t e r v a l  on Shee ts  4 to  6 ( g r i d s  A ,  B and C). The 

mean background value appears  t o  b e  about  1,450 gammas which i s  

approximately e q u i v a l e n t  t o  5 6 , 0 0 0  qsrmas t o t a l  f i e l d .  

The VLF-EM d a t a  on t h e  s t r i p  c h a r t  w e r e  f i rs t  examined f o r  

f i e l d  s t r e n g t h  anona l i e s  which were then  p laced  on Shee ts  4 t o  
6 .  The c e n t e r  of each anomaly i s  shown by a c r o s s l i n e  s i n c e  

t h i s  i s  t h e  b e s t  i n d i c a t i o n  of t h e  location of t h e  c a u s i t i v e  

sou rce .  

The r ad iomet r i c  d a t a  w a s  v i s u a l l y  scanned t o  determine t h e  back- 

ground. I t  w a s  then  contoured on t h e  b a s i s  of be ing  t w o  t i m e s  
background which only occurred  on g r i d  C .  Therefore ,  t h e  r ad io -  

metric anomalies a r e  only p l o t t e d  on Shee t  6 .  

DISCUSSION OF RESULTS 

a) Magnetics : 

The aeromagnetic values vary from a low of 1300 gammas t o  a h igh  

of 2000  q a m a s  g i v i n g  a range of 700 gammas. This  range can be 

subdiv ided  i n t o  2 s e c t i o n s  as d i scussed  below. 

Most o f  t h e  survey area has va lues  i n  t h e  range o f  1300 t o  1500 

garmras. Furthermore,  t h e  d a t a  i n  t h i s  area i s  f a i r l y  q u i e t ,  t h a t  

is t h e  var ia t ion  i n  values i s  r e l a t i v e l y  small and gradual .  

These magnetic c h a r a c t e r i s t i c s  are t y p i c a l  of sedimentary rocks 

under which much of t h e  survey area i s  unde r l a in  by. I n  o t h e r  

dords ,  t h o s e  a r e a s  ranging  i n  r a g n e t i c  i n t e n s i t y  from 1300 t o  

1500 gammas are l i k e l y  unde r l a in  by Taylor  C r e e k  o r  Kingsvale 

sediments.  

GEOTRONICS SURVEYS LTD. 
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The second s e c t i o n  refers t o  those  a r e a s  wi th  va lues  i n  t h e  

range o f  1500  t o  2000 gammas. Some o f  t h e s e  a r e a s  c o r r e l a t e  
d i r e c t l y  wi th  f e l d s p a r  porphyry i n t r u s i v e s  and t h e s e  have 
been l a b e l l e d  by t h e  l e t te rs  A t o  D .  I t  i s  q u i t e  l i k e l y  there-  
f o r e  t h a t  t h e  o t h e r  anomalies labelled by t h e  le t ters  E t o  K ,  

a l s o  re f lec t  t h e  same i n t r u s i v e s .  I t  i s  t h i s  rock-type w i t h i n  
which t h e  copper-molybdenum m i n e r a l i z a t i o n  occur s .  

The anomalous a r e a  labelled K appa ren t ly  i s  unde r l a in  by a 
d a c i t e  p lug  which could  be a phase v a r i a t i o n  o f  t h e  f e l d s p a r  
porphyry i n t r u s i v e s .  ?he p lug  con ta ins  minor molybdenum and 
c h a l c o p y r i t e  w i th  much p y r r h o t i t e  and cha lcopyr i t e .  

The l e t t e r i n g  has  been given t o  t h e s e  anomalies con ta in ing  
va lues  above 1 6 0 0  gammas. However, t h e s e  anomalies are jo ined  
t o g e t h e r  by areas wi th  va lues  i n  t h e  1500 t o  1 6 0 0  gammas range 
These areas may b e  r e f l e c t i n g  f e l d s p a r  porphyr ies  t h a t  a r e  
b u r i e d  somewhat deeper  and covered by sedimentary rock-types.  
T i p p e r ' s  geo log ica l  map shows t h e s e  i n t r u s i v e s  t o  be a l l  on 
t h e  n o r t h  s i d e  of Relay Creek ,  which is where most of t h e s e  
magnetic h i g h s  occur .  

N o t  any p a r t  o f  t h e  magnetic f i e l d  rapped by t h e  survey could 
be cons idered  t o  be no i sy .  Therefore ,  it is doub t fu l  t h a t  any 
p a r t  of t h e  survey area is  unde r l a in  by t h e  T e r t i a r y  C h i l c o t i n  
Group. 

Considering how long  and narrow t h e  survey area is ,  it i s  

somewhat d i f f i c u l t  t o  map a c c u r a t e l y  magnetic l i n e a t i o n s .  Never- 
t h e l e s s ,  numerous l i n e a t i o n s  w e r e  noted,  e s p e c i a l l y  on g r i d s  
A and B.  I t  is w i t h i n  g r i d  A t h a t  t h e  main zone o f  copper- 
molybdenum m i n e r a l i z a t i o n  occurs .  Magnetic l i n e a t i o n s  i n  g e n e r a l ,  
may be a r e f l e c t i o n  of f a u l t s ,  c o n t a c t s ,  s h e a r  zones,  o r  f r a c t u r e  
zones. Some of t h e s e  l i n e a t i o n s  c o r r e l a t e  w i th  some o f  t h e  nor tk-  

gest t r e n d i n g  f a u l t s  a s  mapped by Tipper .  

GEOTRONICS SURVEYS LTD. 



b )  VLF-EM: 

The major cause of VLF-EN anomalies ,  a s  a r u l e ,  are geologic  
s t r u c t u r e s  such as f a u l t ,  s h e a r  and breccia zones. I t  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 anomalies t o  l i k e l y  b e  caused 
by t h e s e  s t r u c t u r a l  zones. O f  cou r se ,  su lph ides  may a l s o  be a 
c a u s i t i v e  source .  But i n  t h e  w r i t e r ' s  exper ience ,  when VLF-EM 
anomalies correlate w i t h  su lph ide  m i n e r a l i z a t i o n ,  t h e  anomalies 
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  wi th  t h e  
m i n e r a l i z a t i o n  r a t h e r  than  t h e  m i n e r a l i z a t i o n  i t s e l f .  

Most o f  t h e  VLF-EM anomalies are found on g r i d  C and only a few 
on g r i d s  A and C .  Two anomalies have been l a b e l l e d  by lower- 
case letters for ease of d i scuss ion .  Some of t h e s e  c o r r e l a t e  
f a i r l y  w e l l  w i th  magnetic l i n e a t i o n s  t h a t  are f e l t  t o  r e f l e c t  
g e o l o g i c a l  s t r u c t u r e .  One good example is VLF-EM anomaly b. 

Anomaly a c o r r e l a t e s  d i r e c t l y  wi th  a northwest  - t rendin9  f a u l t  
as mapped by Tipper.  

A l a r g e  area w i t h i n  t h e  southwest  c o r n e r  o f  g r i d  B is c h a r a c t e r -  
i z e d  by anomalously high VLF-EM f i e l d  s t r e n g t h .  The a r e a  i s  

t h e r e f o r e  r e l a t i v e l y  conduct ive and consequent ly  could be under- 
l a i n  by a d i f f e r e n t  rock-type or  a zone of inc reased  f r a c t u r i n g .  

c)  Radiometrics : 
The anomalies r evea led  by t h e  r ad iomet r i c  survey occur  only  on 
g r i d  C. I t  i s  g e n e r a l l y  expected t h a t  radiometric h ighs  r e f l e c t  
potassium f e l d s p a r  ( u n l e s s  uranium occur s  i n  t h e  area) .  However, 
t h e r e  is  only p a r t i a l  c o r r e l a t i o n  wi th  t h e  f e l s s p a r  porphyry 
i n t r u s i v e s .  Most o f  t h e  anomalies are found w i t h i n  t h e  sedimentary 
rocks .  The r ad iomet r i c  survey r e s u l t s  are t h e r e f o r e  inconc lus ive .  

June 7 ,  1980 

u l l y  submi t ted ,  
URVEYS LTD. 
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