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INTRODUCTION 

The a i r b o r n e  magnetometer and VLF-EM survey was f lown o v e r  t h e  BM 1 - 8 
m i n e r a l  c la ims and ad jacent  area f o r  a t o t a l  o f  approx imate ly  20 square k i l o m e t e r s .  
The index map F i g u r e  A shows t h e  l o c a t i o n  o f  t h e  survey area,  l o c a t e d  due n o r t h  
o f  B a r r i e r e ,  B r i t i s h  Columbia, a d i s t a n c e  o f  14 k i l o m e t e r s .  

The a i r b o r n e  geophysica l  survey was f lown d u r i n g  t h e  p e r i o d  May 17-19, 1979, 
u t i l i z i n g  a B e l l  2068 h e l i c o p t e r  owned by H igh land H e l i c o p t e r s  and based a t  
Kaml oops, B r  i t i  sh Col umb i a. 

Twenty l i n e s  were f lown f o r  a t o t a l  o f  85 k i l o m e t e r s .  F l i g h t  l i n e s  1 - 5 
were f lown i n  a n o r t h - s o u t h  d i r e c t i o n ,  and l i n e s  6 - 20 were f lown i n  an e a s t  - 
west d i r e c t i o n .  

SU RV E Y  PERSON N EL 

P i  l o t :  J .  F rank l  i n  
N a v i g a t o r :  L .  R e i n e r t s o n  
Opera tor :  J .T .  Walker 
Data Reduct ion:  T. Walker,  L.  Brad ish  
D r a f t i n g :  L .  B r a d i s h  

A l l  personnel  a r e  Noranda E x p l o r a t i o n  Company, L i m i t e d  employees except  
J .  Frank l  i n  o f  H i g h l a n d  He1 i c o p t e r s .  

SURVEY P ROC EDU R E  

A 1:50,000 s c a l e  N a t i o n a l  Topographic S e r i e s  c o n t o u r  map was used on a 
base map f o r  t h e  survey .  F l i g h t  l i n e s  and t o p o g r a p h i c a l l y  l o c a t e d  c o n t r o l  p o i n t s  
were p l o t t e d  p r i o r  t o  f l y i n g  t h e  survey .  D u r i n g  t h e  course o f  t h e  survey ,  
f l  i g h t  1 ine.  c o r r e c t i o n s  were recorded and r e - p l o t t e d  by t h e  n a v i g a t o r .  A1  1 i n  
f l i g h t  conversa t ions  and comments by t h e  p i l o t ,  n a v i g a t o r  and o p e r a t o r  were 
recorded on magnet ic  tape.  

A h e l i c o p t e r  a i r  speed o f  60 m.p.h. was main ta ined w i t h  a t e r r a i n  c learance 
o f  60 meters.  

I NSTRUMENTAT I O N  

The f o l l o w i n g  equipment was u t i l i z e d  f o r  measurement and r e c o r d i n g  o f  d a t a  
d u r i n g  t h e  survey .  

a) Proton Magnetometer 

The magnetometer was manufactured by Sabre E l e c t r o n i c  Inst ruments L t d . ,  
Burnaby, B .C .  The t o t a l  magnet ic  f i e l d  was measured u s i n g  a 1.2 second c y c l e  
p e r i o d .  The magnetometer d e t e c t o r  c o i  1 was i n s t a l  l e d  i n  a f i b r e g l a s s  " b i r d "  
towed 50 f e e t  below t h e  h e l i c o p t e r .  
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b)  A i rborne  VLF-EM 

The VLF-EM r e c e i v e r  and d e t e c t i n g  c o i l  assembl ies were manufactured by 
Sabre E l e c t r o n i c  Ins t ruments  L t d .  , Burnaby, B .C .  

The ampl i tude o f  t h e  h o r i z o n t a l  component o f  t h e  e l e c t r o m a g n e t i c  f i e l d  
i s  measured by t h e  d e t e c t o r  c o i l  assembl ies mounted i n  t h e  f i b r e g l a s s  b i r d .  
Dur ing  t h i s  survey,  t h e  e l e c t r o m a g n e t i c  f i e l d s  produced by t h e  VLF T r a n s m i t t e r  
near  S e a t t l e ,  Washington and Annopol i s ,  Mary land were measured s i m u l t a n e o u s l y  
a t  f requenc ies  o f  18.6 k i l o h e r t z  and 21.4 k i l o h e r t z  r e s p e c t i v e l y .  The ampl i tudes  
a r e  measured c o n t i n u o u s l y  and d i s p l a y e d  as r e l a t i v e  f i e l d  s t r e n g t h  measurements. 
An analog o u t p u t  i s  p r o v i d e d  f o r  r e c o r d i n g  t h e  f i e l d  s t r e n g t h  a t  each f requency.  

c) Recording System 

The r e c o r d i n g  system c o n s i s t s  o f  a Frequency Modulator  and s t e r e o  c a s s e t t e  
tape reco rde r . 

The analog o u t p u t s  o f  t h e  magnetometer and e l e c t r o m a g n e t i c  r e c e i v e r s  a r e  
connected t o  t h r e e  f requency v a r y i n g  a u d i o  s i g n a l s  by t h e  modu la to r  and recorded 
on the  " l e f t "  channel o f  t h e  s t e r e o  c a s s e t t e  tape recorder .  A 1  1 i n - f l  i g h t  
conversa t ion  and f l  i g h t  1 i n e  i n f o r m a t i o n  i s  s imu l taneous ly  recorded on t h e  " r i g h t "  
channel. F l i g h t  l i n e  c o n t r o l  p o i n t s  a r e  recorded as a 1,000 Hz Tone b u r s t ,  opera ted  
by the  n a v i g a t o r ,  t o  c o r r e l a t e  recorded d a t a  and f l i g h t  l i n e  l o c a t i o n .  

d) Playback System 

The r e t r i e v a l  system c o n s i s t s  o f  a f requency demodulator,  s t e r e o  c a s s e t t e  
tape p l a y e r ,  and s t r i p  c h a r t  recorder .  The frequency modu la to r  and demodulator 
were manufactured by Sabre E l e c t r o n i c  Ins t ruments  L t d . ,  t h e  c a s s e t t e  tape 
recorders were manufactured by Sony Model TC 124C, and the  c h a r t  r e c o r d e r  was 
manufactured by M.F.E., Model M-26 CA.  HA. 

Tape p layback reproduces t h e  o r i g i n a l  analog da ta  as cont inuous  p r o f i l e s  
on the  m u l t i - p e n  s t r i p  c h a r t  r e c o r d e r .  The p layback i s  i n  r e a l  t i m e  and a l l  
v o i c e  i n f o r m a t i o n  and c o n t r o l  p o i n t  l o c a t i o n s  a r e  w r i t t e n  on t h e  c h a r t  d u r i n g  
playback. 

DATA REDUCTION AND PRESENTATION 

The magnetometer and VLF-EM survey da ta  a re  presented on p l a n  maps a t  
a s c a l e  o f  1 :10,000 prepared by e n l a r g i n g  t h e  o r i g i n a l  t o p o g r a p h i c  map (1:50,000) 
showing the  c o r r e c t e d  f l i g h t  l i n e s .  Newhykulston Creek and a bend i n  t h e  
Thompson R i v e r  a r e  shown t o  enable c o r r e l a t i o n  w i t h  t h e  1:50,000 topograph ic  
map on which t h e  survey  area  i s  o u t l i n e d .  F i g u r e  B.  

a) Aeromagnetic Data 

The r e s u l t s  o f  t h e  magnetometer survey  a r e  p l o t t e d  i n  c o n t o u r  form showing 
t h e  t o t a l  magnet ic  f i e l d  above a datum o f  57,200 gammas. The c o n t o u r  i n t e r v a l  
i s  100 gammas. 
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b) VLF-EM Data 

The VLF-EM h o r i z o n t a l  component f i e l d  s t r e n g t h  anomal ies a r e  i n d i c a t e d  
on the  f l i g h t  l i n e  p l a n  maps u s i n g  r e c t a n g u l a r  and t r iangualar  symbols. The 
symbol w i d t h  represents  t h e  w i d t h  o f  t h e  anomaly a t  the  h a l f  h e i g h t  as d e p i c t e d  
on t h e  c h a r t  p r o f i l e s .  The i n c l u d e d  number represents  t h e  percentage increase 
o f  the  r e l a t i v e  f i e l d  s t r e n g t h .  The t r i a n g u l a r  symbol i n d i c a t e s  t h e  anomalous 
f i e l d  s t r e n g t h s  f rom T r a n s m i t t e r - S e a t t l e  and t h e  r e c t a n g u l a r  symbol i n d i c a t e s  
anomalous f i e l  d s t r e n g t h s  from Transmi t ter-Annopol  i s . 

D I S C U S S I O N  OF RESULTS 

a) Aeromagnet i c  Survey 

Resu l ts  o f  t h e  aeromagnet ic survey shows t h e  t o t a l  magnet ic  f i e l d  t o  range 
between 800 gammas and 1,000 gammas above t h e  t o t a l  f i e l d  datum o f  57,200 gammas. 
A 100 gamma i n c r e a s e  i n  background i s  e v i d e n t  i n  t h e  n o r t h  and c o r n e r  o f  t h e  
survey area. 

A narrow magnet ic  "h igh"  o f  200 gammas extends f rom l i n e  1 3  t o  16 c r o s s i n g  
Skowotoom Creek near  t h e  western boundary o f  t h e  survey area .  

A second smal l  ' 'h igh"  (200 gammas) i s  i n d i c a t e d  on l i n e  19 approx imate ly  
150 meters west o f  c o n t r o l  p o i n t  51.  

b) A i r b o r n e  VLF-EM Survey 

Resu-1 t s  o f  t h e  A i r b o r n e  VLF-EM survey i n d i c a t e  e i g h t  modest anomal i e s ,  
a l l  b u t  one anomaly on t h e  e a s t  - west 1.ines. 

Three o f  t h e  anomal ies show a response from b o t h  S e a t t l e  and Annopol is  
t r a n s m i t t e r  f i e l d s .  

The anomal ies on f l i g h t  l i n e s 9  and 11 a r e  on s t r i k e  and s o u t h  o f  a r e p o r t e d  
shear c o n t a i n i n g  a nar row s u l f i d e  showing. 

Cause o f  t h e  weak anomalies t r e n d i n g  south-east  between f l i g h t  l i n e s  16 and 
20 i n  unknown. 

The anomaly on f l i g h t  l i n e  6 i s  l o c a t e d  on the west f l a n k  o f  a 50 gamma 
magnet ic " l o w 1 ' .  

The i n t e n s i t y  o f  t h e  VLF-EM f i e l d  s t r e n g t h  anomalies i s  weak t o  moderate 
suggest ing  f u r t h e r  i n v e s t i g a t i o n  o f  these anomalous areas t o  be unwarranted. 
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c STATEMENT OF QUALIFICATIONS 

.- 

I, James T. Walker of the City of Vancouver, Province of 
British Columbia do certify that: 

1. 

2. 

3. 

4 .  

5 .  

I have been an employee of Noranda Exploration Company, 
Limited since May, 1958. 

I have held the position of Geophysicist for Noranda Exploration 
Company, Limited, British Columbia since June, 1965. 

I am a member of the Canadian Institute of Mining and Metallurgy. 

I am a member of the Canadian Exploration Geophysical Society. 

I am a member of the British’Columbia Geophysical Society. 

eoph y s i cis t 
Noranda Exploration Company, Limited 
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NORANDA EXPLORATION COMPANY, LIMITED 

STATEMENT OF COST 

c PROJECT Newhykulston - Fennel1 Opt ion DATE J u l y  1973 
TYPE OF REPORT Combined Geology, Geophys i cs and Geochern 

.- 
a) Wages: 

No. of Days 238 

Rate per  Day $ 73,228655 
Dates: f rom Nov. 28; 1978t0 June 30, 1979 
Tot  a 1 Wages 238 x $ 73,227655 

b )  Food and Accomodation: 

No of days 238 

Rate per  day $ .17.316302 

Dates: f r o m  Nov. 28, 1978to June 30, 1979 
T o t a l  Cost 238 x $ 17.316302 

c )  Transpor ta t  ion :  

No o f  days 238 

Rate pe r  day $ 9.6663865 
Dates: f r o m  Nov. 20, 1978 to June 30, 1979 

T o t a l  Cost 238 x $ 9.6663865 

d )  Inst rument  Ren ta l :  

Type o f  Ins t rument  EM 

No  o f  days 28 

Rate per  day $ 8.00 
Dates: f r o m  Nov. 20, 1978 to June 30, 1979 
T o t a l  Cost 28 x $ 8.00 

Type of I ns t rumen t  Mag 

N o  o f  days 7 
Rate per  day $ 5.00 

Dates: f r o m  Nov. 20, 1978 to June 30, 1979 

T o t a l  Cost 7 X $ 5.00 
Type o f  System A i rbo rne  

No. o f  days 20 

Rate per  day $35.00 

To ta l  Cost 20 x 35.00 

17,428.42 

4,121.28 

2,300.60 

224.00 

35.00 

7001 00 



f) A n a l y s i s  
(See a t t a c h e d  schedule)  

9) Cost o f  p r e p a r a t i o n  o f  Repor t  

A u t h o r  7 MD 737.44 
D r a f t i n g  9 1,523.80 

T y p i n g  4 @ 100 400.00 

h) Other :  
B.C.  T e l  107.07 

S u p e r v i s i o n :  R.C. Heim PhD, P.Eng. 
44 days e 226 9,944 .OO 

T o t a l  Cost  

3 , o i  6.30 

-- 
2,661.24 

10,051.07 

40,s 37.9 1 

e) U n i t  c o s t s  fo r  Geology 

No of days  94 Dates: f r o m  Nov. 20. 1978 t o  June 30, 1979 

No o f  u n i t s  94 MD 

U n i t  - -cos ts .  $153.2057 / MD 

T o t a l  C o s t  94 x $153.2057 

Un.i>t Cost f o r  EM Survey 

No. of U n i t s  48 Km. 

U n i t  Costs $ 9 4 . 6 2 2 2 / b .  

T o t a l  Cost 48 x $94,6222 

U n i t  Cost fo r  Mag Survey 

No. of u n i t s  40.3 Krn. 

U n i t  Cost $30.6441/Krn 

T o t a l  Cost 40.3 x $30.6441 

14,401.34 

4,541.87 

1,234.96 



Unit Cost for Airborne Survey 

No. of Units 85.4 Km. 
Unit Cost 48.68138 / Km. 

Total Cost 85.4 x $48.68138 

Unit Cost for Geochem Survey 

No. of Units 1021 Samples 

Unit Costs $7.420195 / Sample 
Tota Cost 1021 x $7.420195 

Unit Cost for Line Preparation 

No. of Units 53.9 Km. 
Unit Costs $160.0432 / Km. 

Total Cost 53.9 x $160.0432 

$ 4,157.39 

7,576.02 

8.626.33 

$40,537.91 



NORANDA EXPLORATION COMPANY, L I M I T E D  

(WESTERN D I V I S I ON) 

D E T A I L S  OF ANALYSES COSTS 

PROJECT: N e w h y k u l s t o n  - F e n n e l 1  O p t i o n  

.- 

Y 1979 

ELEMENT NO. OF DETERMINATIONS COST PER DETERMINATION TOTAL 

cu 1021 1 .oo 1,021 -00 

Z n  

Pb 

Mo 

A u  

A s s a y s  

A u  

Ag 

cu 

M o  

Pb 

1021 

1021 

1021 

11 

.7 

7 
1 

6 

.60 

.60 

.60 

2.50 

8.50 

4.50 

6.00 

5.50 

3 ,O 16.30 

612.60 

612.60 

27.50 

612.60 

59 . S O  

31 .50 

6.00 

33.00 










