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I N T R O D U C T I O N  

A combined four -channel  e l e c t r o m a g n e t i c  and magneto- 

meter survey  t o t a l l i n g  6 9  l i n e - m i l e s  w a s  f lown f o r  Wesfrob 

Mines Limited i n  t h e  Ruddock Creek area of B r i t i s h  Columbia 

i n  t h e  i n t e r v a l  of J u l y  3rd  t o  8 t h ,  1973. The survey  was 

flown u s i n g  a J e t r a n y e r  h e l i c o p t e r ,  w i t h  an ave rage  EM b i r d  

h e i g h t  of 1 2 0  ' f e e t  'and a i r s p e e d  of 7 0  mph. 

c o n s i s t e d  of a B a r r i n g e r  Research Limited AM-104 pro ton  pre-  

A n c i l l a r y  equipment 

cession magnetometer w i t h  i t s  b i r d  a t  an  ave rage  h e i g h t  of  

180 f ee t ,  a Bonzer r a d a r  a l t ime te r ,  D e  Hav i l l and  Mk V11 se- 

quence camera, MFE 8-channel h o t  pen r e c o r d e r ,  and a 60-hz 

moni tor .  

The Appendix p r o v i d e s  d . e t a i l s  on t h e  r e c o r d e r  

channels  and t h e  d a t a  r e d u c t i o n  procedure .  

DATA PRESEKTATION 

E lec t romagne t i c s  

The EM anomalies  were i n t e r p r e t e d  by computer 

acco rd ing  t o  t h e  c o n d u c t i v i t y - t h i c k n e s s  p roduc t  i n  mhos o f  

a perpend icu la r  v e r t i c a l  d i k e  model. The EM map symbols 

i n d i c a t e  t h e  c o n d u c t i v i t y - t h i c k n e s s  c a t a g o r y  of  each  anomaly, 

and t h e r e  a r e  seven c a t a g o r i e s  a s  shown i n  Tab le  1. The 

number a t t a c h e d  t o  each  anomaly symbol i s  t h e  inphase  

ampl i tude  i n  p a r t s  p e r  m i l l i o n  (ppm), which i s  n o t  d i r e c t l y  

r e l a t e d  t o  c o n d u c t i v i t y - t h i c k n e s s  p roduc t .  The purpose of 

i n d i c a t i n g  t h e  inphase  ppm i s  t o  p rov ide  an impress ion  of t h e  

s t r e n g t h  of t h e  anomaly a s  r eco rded  d u r i n g  t h e  su rvey .  
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The c o n d u c t i v i t y - t h i c k n e s s  p r o d u c t  i n  mhos i s  t h e  

r e c i p r o c a l  of r e s i s t a n c e  i n  ohms. The mho i s  a measu re  of 

c o n d u c t a n c e ,  and i s  a g e o l o g i c  p a r a m e t e r .  Most swamps y i e l d  

a n o m a l i e s  i n  t h e  f i r s t  (or lowest) c o n d u c t a n c e  c a t a g o r y ,  b u t  

h i g h l y  c o n d u c t i n g  c l a y s  c a n  g i v e  a n o m a l i e s  of t h e  second 

c a t a g o r y .  The  anomaly s h a p e s  o f t e n  a l low s u r f a c e  c o n d u c t o r s  

t o  be r e c o g n i z e d ,  and t h e s e  are i n d i c a t e d  by t h e  l e t t e r  S on  

t h e  map. The r e m a i n i n g  a n o m a l i e s . o f  t h e  f i r s t  and  second 

c a t a g o r i e s  c o u l d  be weak bedrock  c o n d u c t o r s .  The h i g h e r  

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

Examples: 

c a t a g o r y  a n o m a l i e s ,  w h i l e  Mattabi and W h i s t l e  g i v e  f i f t h  cata- 

g o r y .  G r a p h i t e  and s u l p h i d e s  c a n  s p a n  a l l  c a t a g o r i e s  b u t ,  

The ore  bodies of t h e  Magusi River  camp y i e l d  f o u r t h  

i n  any  p a r t i c u l a r  s u r v e y  a rea ,  f i e l d  work may show t h a t  t h e  

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

The mho v a l u e  is a geologic p a r a m e t e r  b e c a u s e  it i s  

a c h a r a c t e r i s t i c  o f  t h e  c o n d u c t o r  a l o n e .  I t  g e n e r a l l y  i s  

i n d e p e n d e n t  o f  f r e q u e n c y ,  and  of f l y i n g  h e i g h t  o r  d e p t h  of 

b u r i a l  a p a r t ' f r o m  t h e  a v e r a g i n g  of t h e  r e s p o n s e  of a con- 

d u c t o r  o v e r  a g r e a t e r  p o r t i o n  of t h e  body as  h e i g h t  i n c r e a s e s .  
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Small  anomalies  from d e e p l y  bu r i ed  s t r o n g  conduc to r s  are  n o t  

confused w i t h  s m a l l  anomal ies  from sha l low weak conduc to r s  

because t h e  former w i l l  have l a r g e r  mho v a l u e s ,  Conductors 

of t h e  f i r s t  c a t a g o r y  may n o t  respond t o  ground EM equipment 

us ing  f r e q u e n c i e s  less t h a n  20.00 ‘hz.  

Aerodat maps are  des igned  t o  p rov ide  a correct 

impress ion  of conductor  q u a l i t y  by means of t h e  conductance 

symbols. 

p l ann ing  a fo l lowup program. 

t a t i o n  of t h e  conduc to r s  i n  t e r m s  of l e n g t h ,  s t r i k e  d i r e c t i o n  

The symbols can  s t a n d  a l o n e  w i t h  geology when 

The map p rov ides  a n  in te rpr -e-  

and conductance.  

The a t t a c h e d  d a t a  s h e e t s  p rov ide  a t a b u l a t i o n  of 

a l l  anomalies  i n  ppm, mhos, e s t i m a t e d  d e p t h ,  and t h e  f l y i n g  

height: The anomalies  are  l i s t e d  f r o m  t o p  t o  bottom of t h e  

map f o r  each l i n e .  The d e p t h  estimate may be u n r e l i a b l e  

because t h e  s t r o n g e r  p a r t  of  t h e  conductor  may be deepe r  

or t o  one s i d e  o f  t h e  f l i g h t  l i n e ,  o r  because of a sha l low 

d i p  o r  conduc t ive  overburden e f f e c t s .  

Magnetics 

Magnetic c o r r e l a t i o n  i s  i n d i c a t e d  d i r e c t l y  on t h e  

An EEl anomaly w i t h  magnet ic  corre- EM anomaly photomosaic.  

l a t i o n  has  a g r e a t e r  l i k e l i h o o d  of be ing  produced by s u l p h i d e s  

t h a n  one t h a t  i s  non-magnetic. However, s u l p h i d e  ore bod ies  

may be non-magnetic ( e . g . ,  Kidd Creek) as  w e l l  a s  magnet ic  

( e .g . ,  Ma t t ab i )  . 

. 



k 

- 4 -  

The p resence  o f  a magnet ic  co inc idence  w i t h  an  EM 

anomaly c a n  r e s u l t  because t h e  conductor  i s  magnet ic  o r  

because a magnet ic  body o c c u r s  i n  j u x t a p o s i t i o n  w i t h  t h e  

conductor ,  The m a j o r i t y  o f  magnet ic  conductors  r e p r e s e n t  

s u l p h i d e s  c o n t a i n i n g  p y r r h o t i t e  'or m a g n e t i t e .  However, 

g r a p h i t e  and m a g n e t i t e  i n  close a s s o c i a t i o n  can  p rov ide  

c o i n c i d i n g  EM-magnetic anomal ies .  The t r u l y  magnet ic  con- 

d u c t o r s  y i e l d  an  EM anomaly p a t t e r n  which u s u a l l y  i s  s imilar  

t o  t h e  f i l t e r e d ' m a g n e t i c  p a t t e r n .  The f i l t e r i n g ,  d e s c r i b e d  

below, p rov ides  d a t a  maps which t h e r e f o r e  a r e  u s e f u l  i n  t h e  

e v a l u a t i o n  of EFI anomal ies ,  

The magnetometer channe l s  were d i g i t i z e d  t o  y i e l d  

a t o t a l  f i e l d  map contoured  a t  1 0  gamma i n t e r v a l s .  The 

magnet ic  d a t a  a l s o  was bandpass f i l t e r e d  t o  produce a 

f i l t e r e d  magnet ic  map contoured  a t  5 gamma i n t e r v a l s .  The 

d i g i t a l  f i l t e r  p rov ides  a map which i s  somewhat s imi l a r  

. t o  a f i r s t  v e r t i c a l  d e r i v a t i v e  map, T h e  f i l t e r e d  d a t a  en-  

hances c o r r e l a t i o n  w i t h  EM because it i s  f r e e  of  r e g i o n a l  

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

i n  t h e  rock  s t r a t a  and t h e  i n t e r p r e t a t i o n  of  g e o l o g i c a l  

s t r u c t u r e .  



INTERPRETATION 

Only f i v e  EM anomalies  w e r e  o b t a i n e d  i n  t h e  s u r -  

vey a r e a .  Anomaly 1 7 A  i s  a s i n g l e  l i n e  anomaly ha.ving a 

c o n d u c t i v i t y - t h i c k n e s s  p roduc t  of t h e  f o u r t h  

c a t a g o r y  I t  o c c u r s  on a r i d g e  and may have 

conductance 

r e s u l t e d  from 

t h e  b i r d  g r a z i n g  t h e  ground. It c e r t a i n l y  should  be i n -  

v e s t i g a t e d  i n  t h e  f i e l d .  

The remaining f o u r  EM anomal ies  are  e i t h e r  

q u e s t i o n a b l e  o r  p o s s i b l e  s u r f a c e  r e s p o n s e s .  However, t h e  

magnet ic  a s s o c i a t i o n  w i t h  anomal ies  7 A ,  1 7 B  and 1 7 C  s u g g e s t s  

t h a t  t hey  might  be bedrock conduc to r s  and,  t h e r e f o r e ,  should  

be i n v e s t i g a t e d  f u r t h e r .  

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

D . C .  F r a s e r ,  Ph.D., 
Consu l t ing  G e o p h y s i c i s t .  

. 



Appendix A 

A P P E N D I X  

THE FLIGHT TAPE AND PATH RECOVERY 

The f l i g h t  t a p e  i s  a r o l l  o f  c h a r t  paper .  I t  moves 

through t h e  r e c o r d e r  c o n s o l e  a t  a speed of  1 . 5  mm/sec. T h i s  

p rov ides  a ground scale  on t h e  f l i g h t  t a p e  i n  feet/mm which 

i s  approximate ly  equa l  t o  t h e  h e l i c o p t e r  f l i g h t  speed i n  mph. 

, 

Thus, f o r  example, t h e  ground scale of t h e  f l i g h t  t a p e  i s  

approximate ly  65 feet/mni when t h e  h e l i c o p t e r  f l i e s  a t  65  mph. 

The, f l i g h t  t a p e  c o n s i s t s  o f  seven  c h a n n e l s  of 

in fo rma t ion  a s  fo l lows :  

Channel 
T i m e  S c a l e  
C o n s t a n t  units/mm Noise 

R a d a r a l t i t u d e  1' sec 1 0  f e e t  1 0  f e e t  
Maximum-coupled c o i l  i nphase  1 sec 5 PPm 5 PPm 
Maximum-coupled c o i l  q u a d r a t u r e  1 sec 5 PP"I 5 PPm 
Maximum-coupled c o i l  i n p h a s e  6 sec 2 PPm 2 PPm 
Maximum-coupled c o i l  q u a d r a t u r e  6 sec 2 PPm 2 PPm 
Magnetometer: 1 gamma/step 1 sec 2.5 gamma 2 gamma 
Magnetometer: 1 0  gamma/step . 1 sec 25.0 gamma 20  gamma 

I n  a d d i t i o n ,  t h r e e  f i d u c i a l  markers  a re  used between 

t h e  c h a n n e l s ,  as fo l lows :  

F i d u c i a l  Occurrence 

.6O-hz marker o c c u r s  o n l y  o v e r  power l i n e s  

camera f i d u c i a l s  

n a v i g a t o r  f i d u c i a l s  

o c c u r s  r e g u l a r l y  a t  3 mm 
i n t e r v a l s  on eve ry  l i n e  

o c c u r s  d i s c o n t i n u o u s l y  o n  
e v e r y  l i n e  

The 60-hz f i d u c i a l  i d e n t i f i e s  anomal ies  g e n e r a t e d  

by power l i n e s ,  a l l owing  them t o  be d e l e t e d  from t h e  EM map. 

. 
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The n a v i g a t o r  f i d u c i a l  marks r e p r e s e n t  p o i n t s  on 

t h e  ground which w e r e  r ecogn ized  by t h e  a i r c r a f t  n a v i g a t o r .  

The beginning of  f l i g h t  l i n e  i s  f l a g g e d  by a p a i r  of  

n a v i g a t o r  f i d u c i a l s .  These a re  fo l lowed by a series of 

uneveniy-spaced f i d u c i a l s  moving r igh t -wards  a l o n g  t h e  t a p e ,  

which i s  t h e  d i r e c t i o n  of f l i g h t .  The end o f  t h e  l i n e  i s  

f l agged  by a s t r i n g  of f o u r  n a v i g a t o r  f i d u c i a l  marks. 

The camera f i d u c i a l  marks i n d i c a t e  each  p o i n t  

where a photograph w a s  t a k e n .  These photographs are  used 

t o  p rov ide  a c c u r a t e  photo-path r e c o v e r y  l o c a t i o n s ,  which 

are t h e n  p l o t t e d  on t h e  g e o p h y s i c a l  maps t o  p r o v i d e  t h e  

t rack of t h e  a i r c r a f t .  

DCF : tmv 

. 
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Appendix C 

. 
PERSONNEL EMPLOYED 

W.P. Boyko - Manager and Equipment Operator  
F i e l d :  6 days - J u l y  3 t o  8 
O f f i c e :  3 days - August 6 t o  8 

D.C .  F r a s e r  - Geophys ic i s t  
O f f i c e :  3 days - August 9 t o  13  

V. Clemente - Dataman and Draftsman 
O f f i c e :  6 days - August 1 t o  8 

R.G.  Walker  - F i e l d  Technic ian  
F i e l d :  6 days - J u l y  3 t o  8 

Fred Baird - P i l o t  - Okanagan H e l i c o p t e r s  
F i e l d :  J u l y  5 and 8 

DIRECT COSTS 

W.P. Boyko and Survey Equipment $400/day - 6 days - $ 2 , 4 0 0 . 0 0  
O f f  ice:  $150/day - 3 days  - 4 5 0 . 0 0  

D.C.  F r a s e r  O f f  ice  $150/day - 3 days  - $ 450.00 

V. C l e m e n t e  Off ice  $ 30/day - 6 days  - $ 1 8 0 . 0 0  

R.G.  Walker  Off ice  $ 30/day - 6 days  - $ 1 8 0 . 0 0  

He l i cop te r  c o s t s  on  survey - $1,113.00 

Materials and computer costs  - $ 2 2 7 . 0 0  

Tota l  Cost  
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LIST OF CLAIMS -------------- 

TOP GROUP: IN #2, 4, 6-12, 14, 16, 18. 

I T  #2, 15, 16, 27, 28-30, 34, 36, 38, 40, 42-44. 

TO #9-14 

- -  

IN GROUP: IN #13, 15, 17, 19. 

LIGHT GROUP: I T  #1, 3, 5, 7-14, 39, 41, 83-85, 59, 61. 
7 

underscore indicates  Revelstoke M. D. - 
a l l  other  claims are  i n  Kamloops M.D. 
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CERTLF ICATE 

I, Douglas C. Frascr, of the City 01 Toronto, Ontario, Canada do 

hereby certify that: 

1.  

2. 

1 a m  a geophysicist r e s i d h g  at 3191 Cedar’sree Cres. , Cooksvillc, Ciitz.cio. 

J am a graduate of the University of New l3runswick with a B.A. Sc. degree 

(1957) and a h4.A. Sc degree (1969) in Geology, and of the University o€ 

California with a Ph. D. degree (1966) in Geophysics. 

3. I have been practising my profession siiice January 1966. 

D. C. Fraser 



Appendix F-2 
. 

W E S F R O B  M I N E S  LIMITED 
(A wholly owned subsidiary of Falconbridge Nickel Mines Limited) 

1112 West Pender Street 

Vancouver 1, B.C..Canada 

Te1.604) 682-6242 

Telex 04-53245 

September 11, 1973 

The Chief Mining Recorders 
Revelstoke and Kamloops Mining Divisions 

Dear Sirs: 

Re:  Statements of Qual i f icat ions 

This is t o  c e r t i f y  t h a t  t he  work covered under t h e  
attached report  was car r ied  out under my supervision and d i rec t ion .  

The pro jec t  layout and t i e - i n  t o  ground control  was 
car r ied  out by J. J. McDougall, B.A.Sc., P.Eng., a graduate i n  
engineering geology from the  University of Br i t i sh  Columbia. 

I am a graduate of the  University o f  B.C. with a B.A.Sc. 
degree i n  Geological Engineering, and am a member of t h e  Associa- 
t ions  of Professional Engineers of Br i t i sh  Columbia and 'Ontario. 

Yours respec t fu l ly ,  

WESFROB MINES LIMITED 

I). H. Brown, P.Eng. 
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W E S F R O B  M I N E S  LIMITED 
(A wholly owned subsidiary of Falconbridge Nickel Mines Limited) 

1112 West Pender Street 

Vancouver 1, B.C.,Canada 

TeL(604) 682-6242 

Telex 04-53245 

XF- 70-106-A- 1 

November 29, 1973 

M r .  E. J .  Bowles 
Chief Gold Commissioner 
Department of Mines 6 Petroleum Resources 
Victoria,  B. C. 

Dear M r .  Bowles: 

Re: TOP, I N  and LIGHT Groups of  C l a i m s  
Geophysical Report #456 7 

With reference t o  your f i l e  No. 166 - Kamloops and Revelstoke, 
w e  wish t o  apologize f o r  the delay i n  supplying t h e  required information. 
Due t o  a breakdown i n  communication, the  information has j u s t  now been 
received. 

In  answer t o  your l e t t e r  of October 24th we submit the  following 
answers t o  your questions: 

1. E.M. i s  self-powered. 

2,3 .  Make: Manufactured by Barringer Research (E.M.) . 
Consists of helicopter-towed b i r d  containing 
t ransmi t te r  and receiver  c o i l s .  Coil separat ion 
of 30 f t .  i n  a maximum coupled and coaxial  configura- 
t i o n .  Equipment measures inphase and quadrature 
components and operates a t  a frequency of 9 8 0 M .  h z .  
Model: Similar  t o  Barringer’s Digem but  custom-made 
t o  Aerodat spec i f ica t ions .  We w i l l  send a copy of 
the  brochure covering spec i f ica t ions  when received. 

Yours very t r u l y ,  . .,- . -. ! . , *  

DHB: fn  

/ I WESFG 

. ..I - 

- .  

D. H. Brown 
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Ruddoek Cnrok Airborne Ceq, hprical (Mag. and B.M.] Survey 

Period 1973 
July S-Aug,lS/73 Airborne E.M. and Mgaatomotlsr Survey 

ts ,000.00 Congrscted by Aeradrt Limitad, T m t o  
June 28-July 8/73 J,  J .  McDaugall, P.E13g. - hyaut and 

ground Coartml 900.00 

And I make this solemn declaration conscientiously believing it to be true, and knowing that it is of 

the same force and effect as if made under oath and by virtue of the " Canada Evidence Act." 

Declared before me at the City 

of Vmcrouv.r 

Province of British Columbia, this 29th t 
day of WPt * 1973 , A.D. I 

/ Commissioner for taking Afidavits within British Columbia or 
A Notary Public in and for the Province of British Columbia. 

" -  J Sub - mk.:: 7 ~ 

Y 










