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A helicopter-borne magnetometer survey was executed over 

I 
7 

approximately 26 square miles in the Salal Creek area, British Columbia. 

The survey has revealed an area of intense magnetic relief over which 

geological and geochemical reconnaissance is recommended. Other magnetic 

features have been found to coincide with known mineralized outcrops 

and therefore similar features under alluvium or glacial cover should 

be investigated. 



REPORT ON 

SALAL CREEK, MOLYBDENITE PROPERTY 
BRITISH COLUMBIA 

ON BEHALF OF 
SILVER STANDARD MINES LTD. 

AN AIRBORNE GEOPHYSICAL SURVEY 

INTRODUCTION 

During t h e  pe r iod  December 20, 1970 t o  January 3,  1971 ,  an 

a i r b o r n e  geophysical  survey was executed on behal f  of S i l v e r  Standard 

Mines Ltd .  i n  t h e  Pemberton area, B r i t i s h  Columbia covering approximately 

26 square  m i l e s  ( s ee  P l a t e  1). Centre  of t h e  area i s  l o c a t e d  50°47'N, 

124'25'W. 

and February 1971. 

Basic compilat ion of t h e  d a t a  w a s  c a r r i e d  o u t  between January 

The a i r b o r n e  survey inc luded  magnetometer measurements us ing  a 

S c i n t r e x  NPM-1 magnetometer system measuring t h e  e a r t h ' s  t o t a l  magnetic 

f i e l d  . 
Appendix ' A ' ,  a t t ached ,  g ives  f u l l  d e t a i l s  of t h e  a i r b s r n e  

geophysical  equipment and the a n c i l l a r y  equipment employed, as w e l l  as t h e  

t r ea tmen t  of d a t a  r e s u l t i n g  from t h e s e  surveys.  

survey a B e l l  Jet Ranger h e l i c o p t e r ,  on c h a r t e r  from Okanagon H e l i c o p t e r s ,  

w a s  employed as t h e  b a s i c  t r a n s p o r t  v e h i c l e .  

I n  t h e  case of t h e  p r e s e n t  

The survey  traverses were flown a t  a nominal 1000' l i n e  i n t e r v a l  

a long  l i n e s  o r i e n t e d  northwest-southeast  a t  a mean t e r r a i n  c l ea rance  of 

300' .  

photomosaics on t h e  scale of approximately 1" = 1000'. 

F l i g h t  nav iga t ion  and f l i g h t  pa th  recovery have been based upon 

The magnetometer s enso r  w a s  flown 60'  below t h e  h e l i c o p t e r .  

The purpose of t h e  p re sen t  programme i s  t o  map t h e  e a r t h ' s  

t o t a l  magnetic f i e l d  i n  t h e  survey area. The anomalies recorded on t h e  

survey f l i g h t s  are due p r i m a r i l y  t o  the d i s t r i b u t i o n  of magnetic material 
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i n  t h e  underlying rocks.  By means of t h e s e  anomalies v a r i o u s  rock type  

and/or  s t r u c t u r a l  f e a t u r e s  may be  revea led .  

The va lue  of t h e  e a r t h ' s  t o t a l  magnetic f i e l d  i n  t h e  survey  

area i s  approximately 58,200 gammas. The i n c l i n a t i o n  i s  73'. 

GEOLOGY 

The p rope r ty  i s  dominated by a l a r g e  t e x t u r a l l y  zoned qua r t z  

monzonite s tock  which c o n s i s t s  of a coa r se  gra ined  envelope and a 

f i n e  gra ined  core .  

overburden and g l a c i e r s ,  much is  leached and some i s  i n a c c e s s i b l e  due 

t o  s t e e p  t e r r a i n .  The p rope r ty  i s  descr ibed  i n  t h e  Mines and Petroleum 

Resources Report ,  1966. Various types  of  a c i d i c  and b a s i c  dykes occur  

widely on t h e  p rope r ty .  

However a l a r g e  p o r t i o n  of t h e  proper ty  i s  covered by 

Mine ra l i za t ion  is  widespread and i s  r e l a t e d  t o  s h e a r s ,  v e i n s  and 

f r a c t u r e s  which l o c a l l y  make stockworks and b r e c c i a s .  Most of t h e  

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

disseminated i n  some of t h e  a l t e r e d  rocks  and may be  a product  of mineral-  

i z a t i o n .  Some s i l i c i f i c a t i o n  and s i l i c a t i o n  are a l s o  recognized.  The 

geology i s  cons idered  favourable  f o r  t h e  formation of a major molybdenite 

o r e  body. 

PRESENTATION OF DATA 

The r e s u l t s  of t h e  geophys ica l  survey are presented  on P l a t e s  

2 and 3 an t h e  scales of 1" = 660' and 1" = 1320' r e s p e c t i v e l y .  Some 

topographic  f e a t u r e s  and f l i g h t  l i n e s  are shown on t h e  p l a t e s .  These 

p l a t e s  show t h e  magnetic contours  a t  an i n t e r v a l  of 100 gammas o r  less, 

accord ing  t o  t h e  r e l i e f ,  and P l a t e  3 a l s o  shows t h e  claim l o c a t i o n s .  
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The magnetometer d a t a  are presented  toge the r  w i t h  altimeter 

and f i d u c i a l  r eco rd ing  on analog r eco rde r  traces. 

The o r i g i n a l  traces are on a s c a l e  of 1" = 100 gammas w i t h  

au tomat ic  s t e p s  of 500 gammas. 

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

The observed magnetic r e l i e f  i s  a t o t a l  of 3200 gammas and occurs  

p r i m a r i l y  i n  t h e  nor thwes tern  and sou theas t e rn  q u a r t e r s  of t h e  survey area. 

The magnetic r e l i e f  over  t h e  remaining h a l f  of t h e  survey area i s  of t h e  

o r d e r  of a few hundreds of gammas. 

aeromagnetic r e s u l t s  i s  a con to r t ed  area of 1300 t o  2100 gammas of r e l i e f  

l y i n g  i n  t h e  v i c i n i t y  of minera l  claims 1 t o  5 i n c l u s i v e  and 7 ,  9 and 50 

i n  t h e  sou theas t  q u a r t e r  of t h e  survey area. 

geo log ica l  coverage as fu rn i shed  by Silver Standard Mines Ltd .  i n d i c a t e s  

t h a t  t h i s  anomalous reg ion  i s  unde r l a in  by Tert iary-Recent  lavas, dykes,  

The most prominent f e a t u r e  of t h e  

Examination of a v a i l a b l e  

necks,  e tc . ,  predominately b a s a l t ,  b u t  a l s o  inc lud ing  a c i d  types .  

magnetics i n  t h i s  case sugges t  an absence of a c i d  rocks .  Another prominent 

anomalous zone l o c a t e d  immediately northwest  of minera l  claims 110, 111 and 

112  i s  unde r l a in  by similar rocks.  

The 

The contour  map shows a h igh  degree of c o r r e l a t i o n  between t h e  

magnetic "grain" and t h e  geologic  map, a l lowing  probable  geologic  c o n t a c t s  

t o  be  p r o j e c t e d  under t h e  g l a c i a l  o r  a l l u v i a l  cover ,  e s p e c i a l l y  i n  t h e  

c e n t r a l  p a r t  of t h e  area. 

P e r s i s t e n t  g r a d i e n t s  and o f f - s e t s  i n  anomalous p a t t e r n s  probably 

i n d i c a t e  ex tens ive  f a u l t i n g  and shear ing .  The most prominent d i r e c t i o n s  

are nor thwes t -southeas t ,  east-west and n0rth-northeaster-y and north-  

nor thwes ter ly .  

, -----------ifl: 



The magnetic contours  a l s o  e x h i b i t  a p a r a l l e l i s m  t o  t h e  f l i g h t  

l i n e s  sugges t ing  t h a t  a more n o r t h e r l y  f l i g h t  d i r e c t i o n  would have been 

p r e f e r r e d .  

extremely rugged topography a more cons tan t  t e r r a i n  clearance w a s  maintained 

by t h i s  p re sen t  d i r e c t i o n .  

This  w a s  r e a l i z e d  p r i o r  t o  t h e  f l y i n g ,  however due t o  t h e  

CONSLUS I O N  S AXD R E C O ~ ~ E N D A T  IONS 

The a i rbo rne  geophysical  survey  h a s  i n d i c a t e d  an area of i n t e n s e  

magnetic r e l i e f .  While i t  has  been mapped as vo lcan ic  rocks ,  t h e  area should 

be  checked f o r  evidence of ska rn  mine ra l i za t ion .  Geologica l  and geochemical 

reconnaissance  i s  recommended i n  t h i s  area. 

Known outcrops of g r a n o d i o r i t e  and minera l ized  zones co inc ide  w i t h  

magnetic f e a t u r e s .  S imi l a r  f e a t u r e s  under a l l u v i a l  and g l a c i a l  cover may 

r e s u l t  from similar cond i t ions  and w i l l  have t o  be  checked. De ta i l ed  

geo log ica l  examination of magnetic f e a t u r e s  w i l l  determine areas warran t ing  

a d d i t i o n a l  geophysical  surveying  and d r i l l i n g .  

Respect f u l l y  submi t ted ,  

SEIGE ASSOCIATES LIMITED I”i 

Richard 0. Crosby, B.Sc., P.Eng. 
Geophysicis t  

Vancouver, B. C. 
March 1, 1971 



APPENDIX 'A' 

MAGNETOMETER - SCINTREX NPM- 1 
The Scintrex NPM-1 nuclear resonance airborne 

magnetometer is based on a Newmont modification of a Varian 
Associates magnetometer and is produced under license to both 
companies. It is a very light weight, solid state unit, especially 
designed for use in a helicopter or light fixed-wing aircraft 
where weight is an important consideration. 

Its cycle period is 1.1 seconds. Each cycle it 
measures the total intensity of the earth's magnetic field 
and this quantity, in gammas, is recorded, in analogue form, 
on a suitable graphic recorder. The full scale sensitivity is 
usually 1000 gammas and the recorder automatically steps each 
500 gammas. In very active areas a full scale sensitivity of 
5000 gammas with steps of 2,500 gammas may be employed. Only 
the magnetic variations are actually recorded although the 
absolute base level may be established from the NPM-1 as well. 

The magnetic sensing head may be on a cable as much 
as 100 ft. below the aircraft or, in some installations, may 
be rigidly attached to the aircraft on a suitable boom. 

The intrinsic noise level of each reading is about 
5 gammas. 

Where it is intended to contour the NPM-1 information 
it is customary to fly tie lines across the survey grid. A 
fixed magnetic field monitor is often used as well, on the 
ground, primarily to indicate periods of magnetic storms during 
which the aeromagnetic data should be considered as unreliable. 

The aeromagnetic data may be contoured if desired, 
using a contour'interval of 25 gammas or up, depending on the 
amount of magnetic relief. Alternatively they may be used 
simply for purposes of correlation with simultaneously obtained 
electromagnetic data to determine which conductor zones are 
appreciab ly magnetic. 



ANCILLARY EQUIPMENT 

1. A l t i m e t e r .  

A Bonzer, h igh  frequency s o l i d  s t a t e  r a d i o a l t i m e t e r  
i s  employed t o  cont inuous ly  i n d i c a t e  t h e  mean t e r r a i n  clear- 
ance of  t h e  h e l i c o p t e r  o r  o t h e r  t r a n s p o r t i n g  a i r c r a f t .  The 
a l t imeter  i s  i n s t a l l e d  i n  t h e  a i r c r a f t  (un le s s  o the rwise  
i n d i c a t e d )  so t h a t  t h e  e l e v a t i o n  o f  t h e  sens ing  b i r d s  ( e l e c t r o -  
magnetic o r  magnet ic)  w i l l  be  less by t h e  u s u a l  v e r t i c a l  
displacement  o f  t h e s e  b i r d s  below t h e  a i r c r a f t .  

The output  of  t h e  Bonzer may be expressed  i n  
analogue form on a s u i t a b l e  g raph ic  r eco rde r ,  o r  may be, f o r  
convenience,  conver ted  t o  a s e m i - d i g i t a l  form on a r e c o r d e r  . 
s i d e  pen. I n  t h e  l a t t e r  event  t h e  alt imeter r eco rd  is a 
series of  spaced p u l s e s  whose s e p a r a t i o n  i s  p r o p o r t i o n a l  
t o  t h e  mean t e r r a i n  c learance .  

2. P o s i t i o n i n g  Camera 

A Vinten  Mark 3 16 mm p o s i t i o n i n g  camera i s  employed 
wi th  a wide a n g l e  lens .  Photographs of  t h e  ground are taken  
w i t h  s u f f i c i e n t  f requency t o  g i v e  a complete record  o f  t h e  
f l i g h t  p a t h  o f  t h e  a i r c r a f t  o r  h e l i c o p t e r .  The frequency 
of  exposure i s  c o n t r o l l e d  by t h e  in t e rva lomete r  
r e f e r r e d  t o  below. 

3. In t e rva lomete r  

A S c i n t r e x  I A - 2  i n t e r v a l o m e t e r  provides  r e g u l a r l y  
spaced t iming  p u l s e s  which d r i v e  t h e  p o s i t i o n i n g  cane ra  
exposure mechanism and produces synchronous " f i d u c i a l  marks" 
on t h e  s i d e  pen o f  t h e  geophys ica l  g raph ic  r e c o r d e r  o r  
r eco rde r s .  Because of  t h e  synchron iza t ion  o f  t h e  
geophys ica l  t races  and t h e  p o s i t i o n i n g  camera i t  i s  then  
p o s s i b l e  t o  r e l a t e  t h e  geophys ica l  events  of  i n t e r e s t  t o  
t h e i r  p roper  ground loca t ion .  The t iming  p u l s e  f requency 
may be a d j u s t e d  i n  accordance w i t h  t h e  ground speed o f  t h e  
a i r c r a f t  so t h a t  an adequate  f l i g h t  p a t h  record  i s  obtained.  
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DOMINION OF CANADA: 
i 

PRoVrNCE OF CoLUMBIA* } ht the &laPT of a geophysical survey on behalf of 
Silver Standard ?fines Ltd. 

To WIT: 

3, L. A. Merrifield for Seigel Associates L i m i t e d  

of 750 - 890 West Pendar Street, Vancouver 

in the Province of British Columbia, do solemnly declare that an airborne magnetometer sumey has 
been executed on some STAR claims Pembertan area, Rri t fsh  Columbia between 
Becember 20, 1970 t o  January 4 ,  1971. The following expensee were incurred: 

(1) Isbages: 
C. Mohagen 15 days @ $CtO.OO/day $600.00 
R. Sheldrake 15 days 6! $35.00/day 525. OD 
L. Trac5sler 15 days @ $35.0C/day _______ 525.r)C 

S1,6SO.00 

(2) Food & living expenses 

(3) Use of geophysical equipment 
15 days @ $lSO.OO/day 

(4) Paid to Seigel Aseociatea Limited 
to cover geophysicist's supervision, 
calculating, plotting and fairdrawing 
data and preparation of final reports. 

$1,650.00 

67.50 

2,250.00 

5,718.53 

$9,686.03 

Arld 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 1 
I 

day of March, 1971 , A.D. J 

. . ~ ~  .... ~. 












