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AIRBORNE GEOPHYSICAL SURVEY 

on t h e  

TRAP 1 AND TRAP 2 MINERAL CLAIMS 

and ad j acen t are a 

NORANDA EXPLORATION COMPANY, LIMITED 

INTRODUCTION 

On March 24 and 25, 1981, Noranda Explora t ion  Company, Limited 

c a r r i e d  ou t  an a i rbo rne  geophysical  survey i n  the Morrison Lake area 

of B.C. covering an area of approximately 72 squa re  k i lometers .  The 

survey area l i e s  70 k i lometers  n o r t h e a s t  of  Smithers ,  B.C.  The area 

flown is  o u t l i n e d  on t h e  l o c a t i o n  map (93 M 1 )  a t  a scale of 1:250,000. 

The minera l  claims wi th in  t h e  survey area are Trap 1 and Trap 2 

comprising 30 units, the  record numbers are, 1660 and 1661 r e spec t ive ly .  

The purpose of t he  survey w a s  t o  provide  d a t a  f o r  compiling a 

low l e v e l  aeromagnetic contour map and t o  l o c a t e  zones of conduc t iv i ty  

a t  t h e  VLF f requencies  (18kHz - 2lkHz).  

Three measurements were recorded dur ing  t h e  survey : 

1. Tota l  magnetic f i e l d  i n t e n s i t y  

2 .  Rela t ive  f i e l d  s t r e n g t h  of  t h e  h o r i z o n t a l  

component of t h e  VLF-EM e lec t romagnet ic  

f i e l d  from two transmitters 

a) Sea t t le ,  Washington (Jim Creek) 18.6 kHz 

b )  Annopolis , Maryland 21.4  kHz 

A Bell  206B h e l i c o p t e r ,  c h a r t e r e d  from Highland He l i cop te r s ,  

Smithers ,  B.C. was used t o  f l y  t h e  survey.  Twenty-six l i n e s  w e r e  

flown i n  a north-south d i r e c t i o n  f o r  a t o t a l  of 240 ki lometers .  The 

l i n e  spacing was nominally 300 meters wi th  a h e l i c o p t e r  t e r r a i n  

c learance  of 60 meters. An a i r c r a f t  speed of approximately 60 m.p.h. 

(100 km/hour) w a s  maintained on t h e  survey f l i g h t  l i n e s .  

SURVEY PERSONNEL 

P i l o t :  T. Brooks 

Navigator:  

Opera t o r  : 

M. Leahey ~ 

T. Walker 

Data Reduction, Draf t ing :  T. Walker 
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A l l  personnel  are employees of Noranda Explorat ion Company, 
Limited except  T .  Brooks an employee of Highland Hel icopters .  

SURVEY PROCEDURE AND N A V I G A T I O N  

A f l i g h t  l i n e  base map of t h e  survey a rea  was prepared by en la rg ing  
a 1:50,000 N.T.S. topographic  map t o  a s c a l e  of 1:25,000. 
f l i g h t  l i n e s  and topographica l ly  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. 
c o r r e c t i o n s  were made by the  n a v i g a t o r  where necessary.  
a t i o n ,  c o n t r o l  p o i n t  l o c a t i o n s  and numbers, announced by the  nav iga to r ,  
were recorded on s t e r e o  magnetic t a p e  toge the r  wi th  the  VLF-EM da ta .  

Proposed 

During the  s u r v e y ,  f l i g h t  l i n e  pa th  
Line inform- 

INSTRUMENTATION AND DATA RECORDING 

The fol lowing ins t ruments  are i n s t a l l e d  i n  t h e  h e l i c o p t e r  f o r  
measuring and record ing  the  geophys ica l  d a t a  dur ing  f l i g h t s .  

a )  Proton Magnetometer (ELSEC) 

The magnetometer w a s  manufactured by t h e  Li t t lemore  S c i e n t i f i c  
Engineer ing Co., Oxford, U.K. and is  des igna ted  type 595. The magne- 
tometer  measures t h e  t o t a l  magnetic f i e l d  a t  a 1 second cyc le  rate.  
The measurement is  d i g i t a l l y  d i sp l ayed  t o  one g a m a  and has  an analog 
ou tpu t  of 100, 1000, and 10,000 gammas f u l l  s c a l e .  
scale output  is normally used. 

The 1000 gamma f u l l  

The t o r o i d a l  wound d e t e c t o r  i s  i n s t a l l e d  i n  a f i b r e g l a s s  "bird" 
towed beneath t h e  h e l i c o p t e r  on a 1 2  meter cable .  

b)  Electromagnet ic  Receiver  (VLF-EN) 

The VLF-EM r e c e i v e r  w a s  manufactured by Sabre E l e c t r o n i c  
Instruments  Ltd. , Burnaby, B . C .  The instrument  has  dual  r e c e i v e r s  
tuned t o  18.6 kHz ( S e a t t l e  and 21.4 kHz (Annapolis) .  Two omni- 
d i r e c t i o n a l  antenna arrays are employed. They are mounted i n  t h e  
f i b r e g l a s s  "bird"  a l s o  housing t h e  magnetometer de t ec to r .  The antenna 
a r r a y s  are designed t o  d e t e c t  t h e  h o r i z o n t a l  magnetic component of t he  
trLF f i e l d s .  S ignkls  o r i g i n a t i n g  from U . S .  N a v y  t r a n s m i t t e r s  n e a r  
S e a t t l e  and Annapolis were u t i l i z e d  f o r  t h i s  survey. 
the  h o r i z o n t a l  component are measured cont inuously and d isp layed  as 
r e l a t i v e  f i e l d  s t r e n g t h s .  An analog output  i s  provided f o r  record ing  
each measurement. 

The ampli tudes of 

c) Recording System 

Two record ing  systems were employed s imultaneously during t h e  
survey. 

1. Chart  r eco rde r ,  Model 7155B manufactured by H e w l e t t  Packard 
is used t o  record  t h e  aeromagnetic d a t a  i n  p r o f i l e  form. The r eco rde r  
has  an event  marker,  c o n t r o l l e d  by t h e  nav iga to r  t o  record c o n t r o l  
p o i n t  l o c a t i o n s .  The p o i n t s  are numbered i n  f l i g h t  by t h e  opera tor .  

. .. 13  
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2. The t a p e  record ing  system c o n s i s t s  of a Sony s t e r e o  c a s s e t t e  
r eco rde r  Model TC 124 and a frequency modulator manufactured by Sabre 
E l e c t r o n i c  Ins t ruments  Ltd. ,  This system records  both VLF-EM measure- 
ments on t h e  l e f t  channel and a l l  i n  f l i g h t  conversa t ion  between p i l o t ,  
nav iga to r  and ope ra to r  on t h e  r i g h t  channel.  The r i g h t  channel a l s o  
records  an even t  tone (1000 kHz) c o n t r o l l e d  by the  n a v i g a t o r  t o  in-  
d i c a t e  c o n t r o l  po in t s  l oca t ions .  

High F i d e l i t y  c a s s e t t e  magnetic t apes  ( P h i l l i p s  Type) are used 
t o  record  t h e  i n - f l i g h t  d a t a  and conversat ion.  

d) Playback System 

The playback system c o n s i s t s  of a s t e r e o  cassette t a p e  re- 
corder  (Sony TC 124) ,  demodulator and 2 pen s t r i p  c h a r t  r eco rde r  
(M.F.E. Model M-26). To retrieve the  i n - f l i g h t  t ape  recorded d a t a ,  
t h e  t apes  are replayed,  demodulated and t h e  d a t a  is reproduced i n  
p r o f i l e  form on t h e  s t r i p  c h a r t  recorder .  Playback i s  i n  real t i m e  
and a l l  vo ice  recorded informat ion ,  c o n t r o l  p o i n t s  numbers and tones  
are wr i t t en  on the  s t r i p  c h a r t s  during playback. 

c )  Radar A l t i m e t e r  

A Mark 10 r ada r  altimeter, manufactured by Bonzar Inc.  w a s  
i n s t a l l e d  to measure and d i sp lay  h e l i c o p t e r  t e r r a i n  c l ea rance  dur- 
i n g  t h e  survey as an a i d  t o  t h e  p i l o t  i n  main ta in ing  a cons t an t  a i r -  
c r a f t  c l ea rance .  

DATA REDUCTION AND PRESENTATION 

All survey  d a t a  are presented  on a p l a n  map a t  a scale of  1:25,000. 
Corrected f l i g h t  l i n e  and c o n t r o l  p o i n t s  are drawn and numbered. F l i g h t  
l i n e  d i r e c t i o n  is  ind ica t ed  a t  t h e  beginning of each l i n e .  The topo- 
g raph ic  contour  map, used as a base map f o r  t h e  survey,  is  used as an 
underlay t o  a l low ground pos i t i on ing .  

, a )  Aeromagnetic Data 

The magnetic d a t a  is presented  as isomagnet ic  contours  of  t h e  
t o t a l  f i e l d  as presented  on t h e  Magnetic Contour Map (Drawing No, 1). 
Contour va lues  are based on a datum of 58,000 gammas t o t a l  magnetic 
f i e l d  i n t e n s i t y .  The r e s u l t s  are n o t  co r rec t ed  f o r  d i u r n a l  v a r i a t i o n s .  

Magnetic va lues  a t  50, 100 and 200 gamma i n t e r v a l s  were picked 
on the  i n - f l i g h t  p r o f i l e  recordings.  These p o i n t s  were then t r a n s c r i b e d  
t o  t h e  f l i g h t  l i n e  p lan  map wi th  refeGence t o  t h e  f l i g h t  l i n e  and c o n t r o l  
p o i n t s .  The t r ansc r ibed  p o i n t s  of equa l  magnetic i n t e n s i t y  were then 
contoured. 

... 1 4  
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b) Electromagnet ic  Data (VLF-EM) 

The recorded VLF-EM d a t a  measures t h e  r e l a t i v e  f i e l d  s t r e n g t h  
( h o r i z o n t a l  component). A s i g n i f i c a n t  conductive anomaly is  i n d i c a t e d  
by a d e f i n i t i v e  i n c r e a s e  i n  t h e  f i e l d  s t r e n g t h .  Anomaly l o c a t i o n s  are 
corresponding t o  the  p r o f i l e  width a t  t h e  h a l f  h e i g h t .  
number w i t h i n  t h e  b a r  r e p r e s e n t s  t h e  p e r c e n t  i n c r e a s e  i n  r e l a t i v e  f i e l d  
s t r e n g t h .  The anomalous l o c a t i o n s  are t r a n s c r i b e d  t o  t h e  f l i g h t  l i n e  
base as w a s  desc r ibed  under aeromagnetic da t a .  

The enclosed 

DISCUSSION OF RESULTS 

The magnetic contour map w a s  prepared us ing  contour  i n t e r v a l s  of 
50, 100, and 200 gammas, areas o f  high magnetic r e l i e f  w e r e  contoured 
a t  200 gammas. 
f i e l d .  

Contour v a l u e s  are re fe renced  above 58,000 gammas t o t a l  

The aeromagnetic r e s u l t s  show two d i s t i n c t  f e a t u r e s ,  an area o f  
h igh  magnetic r e l i e f  (200 - 2600 gammas) de f ined  on t h e  w e s t  and n o r t h  
by a s t e e p  magnetic g rad ien t .  
magnetic p a t t e r n  shows low va lues  and low r e l i e f  (0 - 300 gammas). These 
two magnetic f e a t u r e s  g e n e r a l l y  de f ine  t h e  areas unde r l a in  by v o l c a n i c  
rock (high magnetic r e l i e f )  and sedimentry rocks. The i n t r u s i v e s  w i t h i n  
t h e  survey area do not  appear  t o  be magne t i ca l ly  d i s t i n c t .  

West and n o r t h  of t h e  g r a d i e n t  t he  

Resu l t s  of t he  VLF-EM survey i n d i c a t e  12 anomalies l o c a t e d  on 
l i n e s  7 ,  1 2 ,  13,  14 ,  15,  16  and 21. The response of t h e s e  anomalies i s  
shown on cop ie s  of the i n - f l i g h t  p r o f i l e s  a t  t h e  r i g h t  of Drawing N o .  1. 
The p r o f i l e s  show the  r e l a t i v e  f i e l d  s t r e n g t h  of t h e  h o r i z o n t a l  component 
of t he  VLF s i g n a l ,  t he  top t r a c e  is from t r ansmi t t e r  S e a t t l e ,  t he  bottom 
t r a c e  i s  from t r a n s m i t t e r  Annapolis, 

The anomaly on l i n e  7 shows a modest, long response t o  Tx. Sea t t le  
wi th  a s h o r t  weak response from Tx. Annapolis a t  t he  n o r t h  end. This 
anomaly i s  coindident  w i th  a magnetic low (300 gammas). 

The two anomalies on l i n e  1 2 ,  (Tx. S e a t t l e )  co inc ide  wi th  t h e  
s t e e p  magnetic g rad ien t .  

A group of fou r  anomalies,  l i n e s  1 4 ,  15 and 16 are l o c a t e d  w i t h i n  
the  Trap Mineral  Claims d i t h i n  and east  of an area of e x t e n s i v e  b u l l -  
dozer t r ench ing .  The responses are moderate from Tx. S e a t t l e  and Tx. 
Annapolis. 
e f f e c t ,  however, these anomalies are l o c a t e d  i n  a sadd le  and downhill  t o  
t he  w e s t .  

The broad p r o f i l e s  on l i n e  1 4  and 15 would sugges t  Topographic 

The anomaly l o c a t e d  on l i n e  2 1  c o r r e l a t e  w e l l  w i th  t h e  known 
p y r i t e  zone east  and s l i g h t l y  south of t h e  Morrison Deposit .  

r 

... 15 
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CONCLUSIONS AND RECOMMENDATIONS 

The Airborne.Aeromagnetic and VLF-EM Survey has  provided a l o w  
leve l  magnet ic  contour  map and has  i n d i c a t e d  s e v e r a l  VLF-EM anomalies.  
The VLF anomalies  are r a t e d  by f i e l d  s t r e n g t h  and each response 
curve is shown. 

A l l  anomalies should be l o c a t e d  by ground VLF-EM survey  and 
followed up by appropr i a t e  e x p l o r a t i o n  techniques.  

A 

A p r i l  2 2 ,  1981 JL T. Walker 

Geophysicis t  

Noranda Explora t ion  Company, Limited.  

J 



STATEMENT OF QUALIFICATIONS 

I James T. Walker of the  C i ty  of Vancouver, Province of  

B r i t i s h  Columbia do c e r t i f y  t h a t :  

1. 

2. 

3 .  

4 .  

5 .  

I have been an employee of Noranda Explora t ion  Company, 

Limited s i n c e  May, 1958. 

I have he ld  the  p o s i t i o n  of Geophysicis t  f o r  Noranda 

Explora t ion  Company, Limited,  B r i t i s h  Columbia s i n c e  

June ,  1965. 

I a m  a member of t h e  Canadian I n s t i t u t e  of Mining and 

Metallurgy. 

I a m  a member of t he  Canadian Explora t ion  Geophysical 

Soc ie ty .  

I a m  a member of t he  B r i t i s h  Columbia Geophysical Society.  

A p r i l  2 2 ,  1981 

Noranda Explora t ion  Company, Limited.  



NORANDA EXPLORATION COMPANY. LIMITED 

STATEMENT O F  COST 

PROJECT HEARN HILL 

TYPE O F  REPORT 

0 
AIRBORNE GEOPHYSICS 

a) Wages: 

No. o f  Days 2 1  

Rate per  Day $ 90.36 

Dates From: March 15 to March 26 

T o t  a 1 Wa ges 21 x $90.36 

b)  Food and Accornodation: 

No o f  days 21  

Rate per  day $ 10.00 

Dates From: 

T o t a l  Cost 2 1  x $10.00 

c )  T r a n s p o r t a t  ion:  

No o f  xkys hours  5.2 

Rate p e r  xbcoy h$ 380.7953 

Dates From: 

T o t a l  Cost 5.2 X $ 380.7953 

d) Ins t rument  Renta l :  

Type o f  Ins t rument  Airborne Geophysical System 

No o f  days 3 

Rate p e r  day $240.00 

Dates From: 

T o t a l  Cost 3 x $ 240.00 

Type o f  Ins t rument  

No o f  days 

Rate per  day $ 

Dates  From: 

T o t a l  Cost 

DATE A p r i l  1981 

1 ,89  7.56 

210.00 

1,980.14 

720.00 



f) Analysis 
(See attached schedule) 

Cost of preparat ion o f  Report 

Author 

D r a f t i n g  

63 
g) 

Typing 

h) Other: 

200.00 

Orthophoto Map 3,685.21 
Superv isor  D. E .  Cross,  P.  E n g  
ti G.E. Dirom, P. E n g  1/2day 230.00 
each @ $230/day 

3,915.21 

Tota l  Cost $8,922.91 

. e )  Un i t  costs f o r  

No o f  days 2 1  

No of u n i t s  240 Km 

Un i t  .costs 37.17879 Km 

Tota l  Cost 240 X 37.17879 $8,922.91 








