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SUMMARY 

T e l s t a r  P e t r o l e u m  and M i n e r a l s  I n c .  has  a c q u i r e d  t h e  P h e l p  

claim g r o u p  l o c a t e d  on Rey C r e e k ,  a b o u t  30 ki lometers  n o r t h  

o f  t h e  town of Merr i t t ,  B r i t i s h  Columbia.  

The p r o p e r t y  i s  u n d e r l a i n  by Nicola v o l c a n i c s  p o s s i b l y  i n -  

t r u d e d  by g r a n o d i o r i t i c  i n t r u s i v e s  p r o v i d i n g  a f a v o u r a b l e  

env i ronmen t  f o r  t h e  emplacement of s u l p h i d e  m i n e r a l i z a t i o n .  

The p r o p e r t y  a d j o i n s  t h e  Rey L a k e  p r o p e r t y  on which e x t e n s i v e  

d r i l l i n g  h a s  o u t l i n e d  s u b s t a n t i a l  t o n n a g e s  of l o w  g r a d e  

c o p p e r  and molybdenum m i n e r a l i z a t i o n .  

: A rev iew of g e o p h y s i c a l  d a t a  o v e r  a p o r t i o n  of t h e  claim 

i n d i c a t e s  t h r e e  anomalous z o n e s  and an i n t r u s i v e  v o l c a n i c  

c o n t a c t ,  r e q u i r i n g  g e o l o g i c a l  fol low-up.  

An e x p l o r a t i o n  programme c o n s i s t i n g  o f  d e t a i l e d  g e o l o g i c a l  

mapping,  VLF-EM and magnetometer  s u r v e y s ,  geochemica l  

s o i l  sampl ing  s u r v e y s ,  and I.P. s u r v e y s  i s  recommended a t  

a t o t a l  e s t i m a t e d  cos t  of $ 8 1 , 0 0 0  . O O .  

November 2 8 ,  1 9 8 0 .  

W. 0. TlMMlNS EXPLORATION b DEVElOPMENT LTD. 
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INTRODUCTION 

An examina t ion  of t h e  P h e l p  claim group  was ca r r i ed  o u t  by 

t h e  wr i t e r  accompanied by M r . J .  Radavich  o n  J u l y 7 ,  1980.  

The purpose  of t h e  e x a m i n a t i o n  and r e p o r t  i s  t o  assess t h e  

g e o l o g i c a l  p o t e n t i a l  o f  t h e  p r o p e r t y  and t o  recommend an 

e x p l o r a t i o n  programme t o  f u r t h e r  e v a l u a t e  t h e  p o t e n t i a l .  

PROPERTY 

T h e  p r o p e r t y  c o n s i s t s  of t w o  located m i n e r a l  claims each  

compr i sed  of 20 u n i t s .  

400  claim o v e r l a p s  p a r t  of G i g a n t o r  claim group ,  and t h e  

s o u t h e a s t  p o r t i o n  o v e r l a p s  p a r t  o f  t h e  Rey L a k e  Group. 

The n o r t h e a s t  c o r n e r  of t h e  P h e l p  200 claim a l s o  o v e r l a p s  

t h e  G i g a n t o r  Group. Approximate ly  30 u n i t s  and 5 f r a c t i o n a l  

u n i t s  appea r  t o  be i n  good s t a n d i n g .  

The n o r t h w e s t  p o r t i o n  o f  t h e  P h e l p  

D e t a i l s  of t h e  c l a i m s  are a s  f o l l o w s :  

Claim N a m e  N o .  u n i t s  Record N o .  E x p i r y  Date  

P h e l p  400 20 832 ( 4 )  A p r i l  , 1981  

P h e l p  2 0 0  20 834 ( 4 )  A p r i l  , 1981 .  

W. G. TlMMlNS EXPLORATtON b DEVELOPMENT LTD. 

COMSUCTING CLOlOGlSTS 



- 2 -  

BRITISH COLUMBIA 

- ' I  
I 
i 
i 

I 

0 K*YLO<ICI L. * CLAIM AREA 

TELSTAR PETROLEUM & MINERALS INC. 
W R A I T T  AREA 
fMouX kly (UC) 



MT. CUICWN 

R€:Y lAK€ CROU? 

-\ 

i 
r' 

&: 
T S R PETROLEUM & MINERALS 

PHELP GROUP 
M C R R l n  A R I A  

C L W W  

I NC i 



- 4 -  

LOCATION AND ACCESS 

Approximate Co-o rd ina te s :  50° 20'N, 120° 4 4 ' w .  

T h e  p r o p e r t y  i s  located on Rey C r e e k  a b o u t  30 kilometers 

n o r t h  o f  t h e  town o f  Merritt i n  s o u t h  c e n t r a l  B r i t i s h  

Columbia.  Merr i t t  i s  s i t u a t e d  about  ha l fway  between P r i n c e t o n  

and Kamloops on highway N o .  5 and can  be r e a c h e d  by car o v e r  

3 6 0  kilometers of paved road  from Vancouver.  

Approximate ly  8 ki lometers  west o f  Merrit t  o n  highway 8 ,  t h e  

Guichon C r e e k  paved road i s  followed n o r t h  6or 2 5  kilometers 

t o  a p o i n t  j u s t  s o u t h  of M a m i t  L a k e .  

fi g r a v e l  road  i s  t h e n  f o l l o w e d  s o u t h  and e a s t  up Rey C r e e k  

f o r  6 k i l o m e t e r s  to  t h e  p r o p e r t y .  

HISTORY 

There  i s  n o  known h i s t o r y  of w o r k  on t h e  P h e l p  claim group ,  

however c o n s i d e r a b l e  w o r k  h a s  been c a r r i e d  o u t  o n  t h e  Rey 

L a k e  showings about  1 . 6  k i l o m e t e r s  t o  t h e  s o u t h  of t h e  pro-  

p e r t y .  

E x t e n s i v e  p e r c u s s i o n  and diamond d r i l l i n g  by Asarco I n c . ,  

and Craigmont  M i n e s  Ltd .  between 1 9 7 2  and 1 9 7 5  h a s  i n d i c a t e d  

W. 0. TIMMINS EXPlQRATtON b DEVELOPMENT LTD. 

CONSULTING CLOLOGfSTS 
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t h e  p r e s e n c e  of s i g n i f i c a n t  t o n n a g e s  of low g r a d e  copper - 
molybdenum. A r e p o r t  by R.W. P h e n d l e r ,  P .  E n g i n e e r  d a t e d  

November 3 0 ,  1 9 7 9  s t a t e s  d r i l l  - i n d i c a t e d  r e s e r v e s  as  f o l -  

l o w s :  

C l a s  A .  23,689,000 tons averaging 0.:23% Cu and 0.023% No. 

C l a s s  B.  27,973,000 tons averaging 0.11% Cu and 0.014% Mo 

Some ground m a g n e t i c s  and geochemica l  soil sampl ing  h a s  

been c a r r i e d  o u t  i n  t h e  p a s t ,  t o  t h e  s o u t h  o f  t h e  P h e l p  ggoup, 

A programme of gground magnetometer  and VLF-EM e l e c t r o m a g n e t i c  

s u r v e y s  was carrked o u t  o v e r  t h e  n o r t h e r n  h a l f  of t h e  P h e l p  

400 c la im i n  J u l y  - August  1 9 8 0 ,  by Columbia G e o p h y s i c a l  

S e r v i c e s  L t d .  

TOPOGRAPHY 

The claim g roup  l i e s  t o  t h e  n o r t h  of Swakum Mountain where  

e l e v a t i o n s  v a r y  from 1 4 0 0  meters t o  1 7 0 0  meters above sea l e v e l .  

The topography i s  g e n t l e  w i t h  r o l l i n g  upland  p a s t u r e  w i t h  

s t a n d s  o f  p o p l a r ,  f i r  and pkne. 

W. 6. TIMMINS EXBLOCIAT1ON 6 DEVELOPMENT LTD. 
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WATER 

The c l a i m  g r o u p  s t r a d d l e s  Rey C r e e k .  S e v e r a l  o ther  sma l l  creeks 

on t h e  p r o p e r t y  conve rge  w i t h  Rey C r e e k ,  t h u s  s u f f i c i e n t  water 

i s  a v a i l a b l e  for  a l l  p h a s e s  of e x p l o r a t i o n  and development .  

W i n t e r s  are cold w i t h  modera t e  s n o w f a l l ,  whereas  t h e  summer 

months a r e  w a r m  t o  h o t  w i t h  l o w  p r e c i p i t a t i o n .  

A h y d r o - e l e c t r i c  power l i n e  p a s s e s  t h r o u g h  t h e  p r o p e r t y .  

REGIONAL GEOLOGY 

The area i s  u n d e r l a i n  by a n d e s i t i c  v o l c a n i c  rocks,  t u f f s  and 

f l o w s ,  w i t h  m i n o r  c l a s t i c  s e d i m e n t s  and l imestone b e l o n g i n g  

t o  t h e  T r i a s s i c  Nicola Group. 

T h e  N i c o l a  rocks form a b e l t  l y i n g  between t h e  G u i c h o n  

b a t h o l i t h  t o  t h e  w e s t  and t h e  c e n t r a l  N i c o l a  b a t h o l i t h  t o  t h e  

e a s t  which a p p e a r  t o  be g e n e t i c a l l y  r e l a t e d ,  c o n s i s t i n g  o f  

g r a n o d i o r i t e  and q u a r t z  d i o r i t e ,  of J u r a s s i c  age .  

W. G. TlMMlNS EXPCOAATtON 6 DEVELOPMENT LTD. 

CONSULTING GEOLOGISTS 
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The  N i c o l a  rocks a r e  i n t r u d e d  by s e v e r a l  small p l u g s  one of 

which i s  l o c a t e d  a t  t h e  eas t  end of Rey L a k e .  

GEOLOGY O F  THE PROPERTY. 

The p r o p e r t y  a p p e a r s  t o  be u n d e r l a i n  by v o l c a n i c  t u f f s  and 

f l o w s  of t h e  Nicola  Group,  p o s s i b l y  i n t r u d e d  by a g r a n o d i o r i t i c  

p l u g .  Much of t h e  p r o p e r t y  i s  ove rburden  cove red .  

MINERALIZATION .. 

There  a r e  no  known o c c u r r e n c e s  o f  m i n e r a l i z a t i o n  on t h e  p r o p e r t y ,  

however e x t e n s i v e  d r i l l i n g  on t h e  Rey L a k e  p r o p e r t y  t o  t h e  

s o u t h e a s t  h a s  o u t l i n e d  s u b s t a n t i a l  t onnages  of low-grade coppe r  

and molybdenum i n  N i c o l a  a n d e s i t i c  f l o w s  and t u f f s .  The 

m i n e r a l i z a t i o n  e n c o u n r e t e d  by d r i l l i n g  occurs a s  p y r i t e ,  c h a l -  

c o p y r i t e ,  mo lybden i t e  and m a g n e t i t e  i n  n o r t h e r l y  and w e s t e r l y  

t r e n d i n g  f a u l t s  and f a a c t u r e s .  S u l p h i d e s  a r e  a l s o  p r e s e n t  a s  

f r a c t u r e . : c o a t i n g s  and accompanying q u a r t z  v e i n l e t s  and i n  i n t -  

r u s i v e  b r e c c i a .  

NarroQ q u a r t z - c a l c i t e  v e i n s  c o n t a i n i n g  v a l u e s  i n  g o l d ,  s i l v e r ,  

c o p p e r ,  l e a d  and z i n c  a r e  r e p o r t e d  t o  occur i n  o u t c r o p  exposed  

i n  Rey C r e e k ,  which  dissects t h e  P h e l p  c l a i m  group.  

W. 6. TlMMlNS EXPLORATION b DEV€LOPMENT LTD. 

CONSULTING GEOLOGISTS 
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RESULTS O F  MAGNETOMETER SURVEY AND ELECTROMAGNETIC SURVEY ON 

THE PHELP 400 CLAIM. 

1. T h e  m a g n e t i c  r e s u l t s  appea r  t o  d e l i n e a t e  a c o n t a c t  zone 

between t w o  g e o l o g i c a l  h o r i z o n s ,  h i g h e r  m a g n e t i c s  on 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  and m a g n e t i c  l o w  r e l i e f  on t h e  

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

i n t r u s i v e  contac t  . 

2 .  Anomaly A: Magnet ic .  and E l e c t r o m a g n e t i c :  

( l oca t ed  i n  t h e  n o r t h w e s t  p a r t  of t h e  p r o p e r t y ) .  

T h e  magne t i c  anomaly a p p e a r s  t o  r e f l e c t  a NNW-SSE t r e n d i n g  

f a u l t  or s h e a r  and h a s  d i r e c t  c o r r e l a t i o n  w i t h  VLF-EM anomaly 

A.  A s h a r p ,  narrow d i p o l e  i s  cha rac t e r i s t i c  of  t h i s  anomaly,  

s u g g e s t i n g  t h a t  i t  c o u l d  b e  caused  by a c o n c e n t r a t i o n  of 

m a g n e t i t e  w i t h  p y r i t e  and/or  p y r r h o t i t e ,  a l s o  due t o  t h e ' i h i g h  

d e g r e e  of c o n d u c t i v i t y  i n d i c a t e d  by t h e  VLF-EM resu l t s .  ( g r e a t e r  

t h a n  + 2 5  deg. )  

Magne t i c  v a r i a t i o n  i s  from l e s s  t h a n  1 , 0 0 0  gammas t o  g r e a t e r  

t h a n  2 , 4 0 0  gammas. 

T h i s  zone i n d i c a t e s  a good p o s s i b i l i t y  of sulphi .de m i n e r a l i z a t i o n  

and s h o u l d  be f o l l o w e d  up w i t h  g e o l o g i c a l  mapping. Dependant 

MI. 6. TIMMINS EXPCORATIUN 6 DEVELOPMENT LTQ. 

CONSULTING GEOLOGISTS 
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upon t h e s e  r e s u l t s  an Induced  P o l a r i z a t i o n  s u r v e y  should  be 

conduc ted  o v e r  t h e  anomalous zone. 

Magne t i c  A n m a l y  B.  ( l o c a t e d  i n  t h e  n o r t h w e s t  p a r t  of t h e  

p r o p e r t y ) .  

T h i s  anomaly a p p e a r s  t o  be caused by c o n c e n t r a t i o n  of  mag- 

n e t i t e ,  due t o  t h e  d i p o l e  c h a r a c t e r i s t i c  o f  t h e  m a g n e t i c  r e s u l t s  

( l e s s  t h a n  1 , 0 0 0  gammas t o  g r e a t e r  t h a n  1 , 6 0 0  gammas). I n  

a d d i t i o n  t h e  1 , 0 0 0  gamma l i n e a t i o n  d e l i n e a t e s  t h e  c o n t a c t  be- 

tween t w o  g e o l o g i c a l  h o r i z o n s ,  t h e r e f o r e  requires  g e o l o g i c a l  

i n v e  s t i g  a t  i o n .  

T h i s  anomaly i s  c o n s i d e r e d  o f  s econdary  impor t ance  due t o  

t h e  f a c t  t h a t  t h e r e  d o e s  n o t  appea r  t o  be any d i r e c t  

c o r r e l a t i o n  w i t h  t h e  e l e c t r o m a g n e t i c  r e s u l t s .  

VLF-EM Anomaly B :  ( l o c t a e d  on t h e  n o r t h  boundary i n  t h e  c e n t r e  

of t h e  p r o p e r t y ) .  

T h i s  a n m a l y  s t r i k e s  n o r t h  - s o u t h  and e x t e n d s  i n t o  t h e  

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

up t o  +30 deg .  T h e  ancinaly h a s  n o  d i r e c t  c o r r e l a t i o n  w i t h  

m a g n e t i c s ,  b u t  s h o u l d  be t h o r o u g h l y  i n v e s t i g a t e d  by g e o l o g i c a l  

mapping. 

W. G. TIMMlNS EXPLORATtdN 6 DWELOPMENT LTD. 

CONSUlllNC GEOLOGISTS 
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CONCLUSIONS AND RECOMMENDATIONS 

T e l s t a r  P e t r o l e u m  and M i n e r a l s  I n c  h a s  r e c e n t l y  acquired t h e  

P h e l p  claim g r o u p  l o c a t e d  a p p r o x i m a t e l y  30 km n o r t h  o f  t h e  

town of M e r r i t t ,  B.C. 

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

Nicola Groupf  p o s s i b l y  i n t r u d e d  by g r a n o d i o r i t i c  i n t r u s i v e s .  

S i g n i f i c a n t  t o n n a g e s  of low-grade copper-molybdenum m i n e r -  

a l i z a t i o n  occur on t h e  Rey L a k e  p r o p e r t y  a d j o i n i n g  t h e  p r o p e r t y  

t o  t h e  s o u t h - e a s t .  

A g e o p h y s i c a l  programme, h a s  i n d i c a t e d  t h r e e  anomalous zones  

on t h e  P h e l p  400 claim and gald-silver-lead-zinc-copper v a l u e s  

have been r e p o r t e d  t o  occur  i n  o u t c r o p  on Rey C r e e k  which 

disects  t h e  p r o p e r t y .  

The p r o p e r t y  is s i t u a t e d  i n  a f a v o u r a b l e  g e o l o g i c a l  e n v i r c n -  

ments, f o r  emplacement of s u l p h i d e  m i n e r a l i z a t i o n .  

An e x p l o r a t i o n  programme c o n s i s t i n g  of d e t a i l e d  g e o l o g i c a l  

mapping c o m p l e t i o n  of magnetometer and VLF-EM s u r v e y s  ove r  

t h e  P h e l p  2 0 0  c l a i m  and t h e  remainder  of t h e  P h e l p  4 0 0  c l a i m  

and geochemica l  s o i l  sampl ing  s u r v e y s  is  recommended. I t  

i s  f u r t h e r  recommended t h a t  I . P .  s u r v e y s  be c a r r i e d  o u t  ove r  

W. 0. TlMMlNS E%PLORATtON & DEVELOPMENT LTD. 

CONSULTING GEOLOGISTS 
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anomalous a r e a s  d e l i n e a t e d  by t h e  above s u r v e y s .  

F u r t h e r  w o r k  c o n s i s t i n g  of diamond d r i l l i n g  w i l l  be dependant  

upon r e s u l t s  of t h e  recommended e x p l o r a t i o n  programme. 

W. 0. TlMMINS EXPLORATWN 6 DEVELOPMENT LTD. 

CONSUlflNG GEOLOGISTS 
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ESTIMATED COSTS O F  PROGRAMME 

1. Geological mapping 

2 .  C m p l e t i o n  of magnetic survey and VLF-EM 

survey est .  60 km inc luding  survey g r i d  

3 .  Geochemical s o i l  sampling survey 

4 .  I.P. survey over anomalous zones. 

5.  Assays, samples, communications 
a s soc ia t ed  f i e l d  cost  e tc .  

6 .  Eng.ineering, supe rv i s ion ,  r e p o r t s  e t c . .  . 

Tota l  es t imated c o s t  

$10,000 . oo  

2 4 , 0 0 0  . O O  

1 5 , 0 0 0  . O O  

21 ,000  .oo 

3,000.00 

8 ,000 .00  

$81,000 .OO 

Respec t fu l ly  submitted,  

W.G. Timmins P .  Geol. 
Consulting Geolog i st.  

November 2 8 ,  1 9 8 0 .  

W. G. TlMMlNS EXPLORATtON 6 DEVELOPMENT LTD. 
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CERTIFICATE 

I ,  WILLIAM G.  TIMMINS, m a i n t a i n i n g  o f f i c e s  a t  201-909- 5 t h  
Avenue S.W. C a l g a r y  A l b e r t a  d o  he reby  c e r t i f y  t h a t :  

1. I am a g e o l o g i s t  hav ing  been p r a c t i s i n g  my p r o f e s s i o n  
f o r  s e v e n t e e n  y e a r s .  

2 .  I am a g r a d u a t e  of t h e  P r o v i n c i a l  I n s t i t u t e  of Mining ,  
H a i l e y b u r y ,  O n t a r i o  and have a t t e n d e d  Michigan Tech- 
n o l o g i c a l  U n i v e r s i t y ,  Houghton Michigan.  

3. I am a member i n  good s t a n d i n g  of t h e  A s s o c i a t i o n  
o f  P r o f e s s i o n a l  E n g i n e e r s  of B r i t i s h  Columbia,  and of 
t h e  A s s o c i a t i o n  o f  P r o f e s s i o n a l  E n g i n e e r s ,  G e o l o g i s t s  
and G e o p h y s i c i s t s  of  A l b e r t a .  

4 .  I have n o  i n t e r e s t  d i r e c t  or i n d i r e c t  i n  t h e  p r o p e r t y  
or decur i t i e s  of T e l s t a r  Pe t ro l eum & Minerals  I n c .  
n o r  d o  I e x p e c t  t o  r e c e i v e  any such i n t e r e s t .  

5. T h i s  r e p o r t  i s  based  on a s t u d y  of government  r e p o r t s ,  
p r i v a t e  r e p o r t s ,  and maps, a review of a s s e s s m e n t  w o r k  
f i l e s ,  and a v i s i t  t o  t h e  p r o p e r t y  on J u l y  7 ,  1980.  

Da ted  a t  C a l g a r y  A l b e r t a  t h i s  2 8 t h  day  of Nivember, 1980.  

W.G. Timmins P .  Geol. 
C o n s u l t i n g  G e o l o g i s t .  

W. 0. TlMMlNS EXPlORATtON & DEVELOPMENT LTD. 
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Columbia geophysical supplies Itd. 
7050 HALLIGAN STREET, BURNABY, B.C. V5E 1R6 

Phone: (604) 526-1732 
or (604) 687-6671 

CERTIFICATE OF QUALIFICATIONS 

I, Tom Rol s ton ,  of 7050 Ha l l igan  S t r e e t ,  Burnaby, B.C. have 
a c t i v e l y  been engaged i n  my p r o f e s s i o n  s i n c e  1953 and s t a t e  
a s  fo l lows:  

1. 

2 .  

3 .  

4. 

5 .  

11 y e a r s  w i t h  t h e  R.C.A.F. as  Instrument  and E l e c t r o n i c  
Technician wi th  crew supe rv i so ry  c a p a c i t y  i n  v a r i o u s  
e l e c t r o n i c  and i n s t r u m e n t a t i o n  systems. 

Two y e a r s  w i th  Kerr-Addison Mines L td .  as  E l e c t r o n i c  
Technician s e r v i c i n g ,  r e p a i r i n g  and ma in ta in ing  v a r i o u s  
t y p e  of geophys ica l  i n s t rumen t s ,  w i th  two seasons  as  F i e l d  
Superv isor  and Geophysical Instrument  Operator  i n  mining 
e x p l o r a t i o n ,  i n c l u d i n g  a i r b o r n e  and ground geophys ica l  
surveys ,  geochemical su rveys ,  geophys ica l  and geochemical 
d r a f t i n g  and mapping. 

10 y e a r s  w i th  Geot ronics  Surveys Ltd.  as  F i e l d  Supe rv i so r  
o f  geophys ica l  and geochemical surveys and Instrument  
Operator  o f  v a r i o u s  geophysical  i n s t rumen t s  such as  a i r b o r n e  
and ground systems magnetometer, e l ec t romagne t i c ,  g r a v i t y  
meter , se l f -po t  en t  i a l  meter ,  s c i n t  i l l o m e t  e r  and induced 
p o l a r i z a t i o n .  

The p a s t  1 5  y e a r s  c o n t r a c t i n g  geophys ica l  survey i n  c l o s e  
a s s o c i a t i o n  wi th  mining eng inee r s  for v a r i o u s  mining companies. 

P re s iden t  and Manager of Columbia Geophysical S e r v i c e s  Ltd .  

DATED a t  Burnaby, B r i t i s h  Columbia t h i s  28'day of r/ouLmgkx 19 80. 

Tom Rols ton ,  Geophysical Operator  and P r o j e c t  Geophysicis t  
For: Columbia Geophysical S e r v i c e s  Ltd .  

GEOPHYSICAL INSTRUMENT RENTALS AIRBORNE GEOPHYSICAL SERVICES 



INSTRUMENTATION AND THEORY: 

VLF-EM Unit:  

A VLF-EM r e c e i v e r ,  Model 27,  manufactured by Sabre  E l e c t r o n i c  
Ins t ruments  L t d .  of Burnaby, B.C. w a s  used f o r  t h e  VLF-EM 
survey. T h i s  ins t rument  i s  designed t o  measure t h e  e l e c t r o -  
magnetic component of t h e  ve ry  low frequency f i e l d  (VLF), 
t r a n s m i t t e d  a t  18.6 K H z ,  from S e a t t l e ,  Washington or a t  17.8 
K H z  from C u t l e r ,  Maine. 

I n  a l l  e lec t romagnet ic  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 c o i l  o f  w i re .  If a 
conduct ive mass such a s  a su lph ide  body i s  w i t h i n  t h i s  
magnetic f i e l d ,  a 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 .  It i s  t h i s  
d i s t o r t i o n  t h a t  t h e  EM r e c e i v e r  measures. The VLF-em u s e s  
a frequency range from 16 t o  24. Khz, whereas most EM in s t rumen t s  
u se  f r e q u e n c i e s  ranging  from a few hundred t o  a few thousand 
Hz.  Because of i t s  r e l a t i v e l y  h igh  f requency ,  t h e  VLF-EM 

' can p i ck  up bodies  of  a much lower c o n d u c t i v i t y  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  
o r  shea 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  a s  su lph ide  bod ies  
of  t o o  low a c o n d u c t i v i t y  f o r  o t h e r  EM methods t o  p i ck  up. 
Consequently,  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 ck ing  up su lph ide  bod ies  of t o o  l o w  a 
c o n d u c t i v i t y  f o r  convent iona l  EM methods and t o o  small for 
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 conduct ive 
bodies  r e s u l t s  i n  a number of anomalies ,  many of them d i f f i c u l t  
t o  exp la in  and ,  t h u s ,  VLF-EM p r e f e r a b l y  should n o t  be i n t e r p -  
r e t e d  without  a good g e o l o g i c a l  knowledge of t h e  p r o p e r t y  
and/or o t h e r  geophysical  and geochemical surveys.  



MAGNETOMETER: 

The magnetic survey w a s  c a r r i e d  out  u s i n s  a p o r t a b l e  v e r t i c a l  
component, Mocel G-110 f l u x g a t e  magnetometer manufactured 
by Sabre E l e c t r o n i c  Ins t ruments  L t d .  o f  Burnaby, B.C. This  
i s  a v i s u a l - n u l l  t ype  instrument  us lng  a d i g i t a l  d i a l  read- 
out  w,th a range o f  100,000 gammas and a reading  accuracy 
o f  10 ganunas. The G-110 h a s  a temperature  co -e f f i c i en t  o f  
2 gamnas pe r  degree cent igrade .  

This  instrument  measures t h e  v e r t i c a l  component o f  t h e  
t e r r e s t r i a l  magnetic f i e l d  by e l e c t r o n i c a l l y  measuring t h e  
degree o f  magnetic s a t u r a t i o n  i n  a v e r t i c a l l y  o r i e n t e d  c o i l  
of f i n e  wire.  The usua l  procedure involves  reading  t h e  
instrument  a t  a 'check s t a t i o n '  and then  conducting a 
t r a v e r s e .  The instrument  i s  then  r e tu rned  t o  t h e  check 
s t a t i o n  and a reading  taken .  
check s t a t i o n  r ead ings  which may be due t o  instrument  d r i f t  
or d i u r n a l  magnetic v a r i a t i o n  i s  then  d iv ided  amongst t h e  
t r a v e r s e  s t a t i o n s  as  a co r rec t ion .  

Any d i f f e r e n c e  between t h e  t w o  

Only two commonly occurr ing  minera ls  a r e  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 a r e  used 

t o  d e t e c t  t h e  presence o f  t h e s e  minera ls  i n  verying 
concent ra t ions .  
sance t o o l  f o r  mapping geologic  l i t h o l o g y  and 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 
o f  m a g n e t i t i t e  and/or p y r r h o t i t e .  

Magnetic d a t a  a r e  a l s o  u s e f u l  as  a reconnais- 



COST BREAKDOWN: 

Phelps Group 

Ju ly  20, 1980 t o  August 20, 1980 

28 L Km., Gr id  @ $50.00/Km $ 1,400.00 

25 L Km. VLF E.M. @ $200.00/Km 5,000.00 

1 3  L Km. Magnetometer @ $200.00/Km 2,600.00 

$ 9,000.00 

Engineering and Geophysical Reports 3,000.00 

T o t a l  $ 12,000.00 








