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S U N R Y  

A combined a i rbo rne  magnetometer and VLF-EM survey was 

c a r r i e d  out  over t h e  Shuswap and GN c l a i m s  o f  Great Xorthern 

Petroleums and Mines Ltd dur ing  May, 1973. Its o b j e c t  was 

t o  map geology and t o  o u t l i n e  explora t ion  t a r g e t s  f o r  copper- 

lead-zinc mine ra l i za t ion .  

The p rope r ty  i s  loca ted  on Grace Mountain t o  t h e  south of 

Blais Creek, Access t o  t h e  proper ty  f o r  t h e  survey w a s  

by h e l i c o p t e r  f rom Kamloops. 

The p rope r ty  i s  under la in  by rocks of t h e  Shuswap Netaniorphic 

Complex. No mine ra l i za t ion  i s  known so  fa r  t o  e x i s t  on t h e  

property.  However, t h e r e  i s  ex tens ive  ga lena ,  t e t r a h e d r i t e  

and molybdenite mine ra l i za t ion  on t h e  ad jacent  Cot tonbel t  

property.  

The survey w a s  c a r r i e d  out  us ing  an Elsec proton precession 

magnetometer and a Sabre E lec t ron ic  VLF-EM instrument.  

Due t o  t h e  rugged t e r r a i n  and ex tens ive  low s h i f t i n g  clouds 

a t  t h e  t ime o f  t h e  survey, t h e  survey f l i g h t  l i n e s  had t o  

be ad jus t ed  t o  cover c e r t a i n  a r e a s  as  they  c leared .  Un- 

f o r t u n a t e l y ,  t h e  cloud cover d id  not  permit ex tens ive  

coverage o f  t h e  o l d  Cot tonbel t  Property.  

The magnetic d a t a  w a s  co r rec t ed  f o r  d i u r n a l  d r i f t ,  p l o t t e d  

and contoured a t  a 20-gamma i n t e r v a l .  Only VLF-EM anomalous 

-. 
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zones t h a t  could be separa ted  from t h e  e f f e c t s  of  tu rbulence  

and t e r r a i n  were p l o t t e d .  

The magnetic d a t a  shows a d i s t i n c t  l i n e a t i o n  of magnetic 

h ighs  s t r i k i n g  towards t h e  northwest through t h e  c e n t r a l  

p a r t  of t h e  property.  Also t w o  zones of  VLF-EM highs  were 

found t o  c o r r e l a t e  somewhat w i t h  t h e s e  magnetic highs.. 

These zones may be r e f l e c t i n g  shear zones and/or poss ib ly  

mine ra l i za t ion .  

1) The GN and Shuswap claims have good proximity t o  

t h e  lead-zinc-copper mine ra l i za t ion  on t h e  

Co tt onbel t  property.  

The known mine ra l i za t ion  i n  t h e  a r e a  i s  

a s s o c i a t e d  w i t h  magnet i te  and p y r r h o t i t e  

There i s  a d i s t i n c t  l i n e a t i o n  of magnetic 

h ighs  running through t h e  p rope r ty  

2) 

3 )  

4) A magnetic high (anomaly A) i s  immediately 

ad jacent  t o  a VLF-EM conductive zone, (anomaly 3). 

Anomaly E may, i n  f a c t  extend over magnetic anomaly 

A, but  t h e  e f f e c t s  of tu rbulence  and t e r r a i n  pre- 

vented t h e  a c c u r a t e  mapping of VLF-EM anomalous 

zones i n  t h e  region.  These anomalies probably 

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

Magnetic anomaly B and t h e  ad jacen t  V L F - ~  

anomalous zone a r e  smal le r  than  anomalies A and E. 

However, t h i s  a r e a  may a l s o  be of economic i n t e r e s t .  

i n t e r e s t .  

5 )  

Geotronics Surveys Ltd. I 
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6) VLF-EM anomalous zone D is generally found in a 
region of relative magnetic lows. However, because 

of its size and proximity to the known mineralization 

this area also warrants additional exploration. 

7) The cause of the magnetic and VLF-M anomalies 
can only be theorized and therefore ground work 

must be carried out in order to ascertain whether 

mineralization of economic interest is related to 

these features. 

8) The combined survey can be considered to be 

successful in meeting its objective of isolating 

areas of the claim group which warrant additional 

exploration. Unfortunately, weather conditions 

did not permit detailed coverage of the known 

zcces of mineralization. Thus no comparison can 

be made between the known areas of mineralization 

and the anomalous zones found on the property, 

RECOMMXNDAT IONS 

From the above it is felt that the property warrants further 

exploration and that the following exploration program should 

be carried out. 

1. It is strongly recommended to map the geology 

of the property in greater detail than is available 

on the GSC map. This is important for correlating 

with any geophysical or geochemical work. 

Geotronics Surveys Ltd. - 



2. Ground magnetometer and VLF-EiVI surveys should be rux t o  

l o c a t e  and more c l e a r l y  de f ine  anomalous zones A ,  E ,  B: 

and D. These anomalies should be examined i n  t h e  above 

sequence. The survey l i n e s  should s t r i k e  towards t h e  

no r theas t .  A l i n e  sepa ra t ion  o f  4.00 f e e t  and a s t z t i o n  

sepa ra t ion  o f  100 f e e t  i s  recommended f o r  t h e  i n i t i a l  

ground work. 

3. Any anomalous zones o u t l i n e d  by t h e  above should be s o i l  

sampled. Analys is  should be made for l e a d ,  z inc ,  copper and 

molybdenum. 

4. An induced p o l a r i z a t i o n  survey should be c a r r i e d  out over 

any a r e a s  of i n t e r e s t  as  def ined by t h e  above survey. 

5. Based upon t h e  r e s u l t s  from t h e  above work, a t r ench ing  

and/or d r i l l i n g  program may be warranted. It i s  f e l t  

t h a t  a hammer seismic r e f r a c t i o n  survey would be u s e f u l  

i n  determining optimum t r e n c h  and/or d r i l l  l o c a t i o n s .  

Respec t fu l ly  submitted 

GEOTRONICS SURVEYS Ltd 

W e d &  -z-\ 

Howard A.  Larson 
Geophysicist  

Geotronics Surveys Ltd. 
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GEOPHYSICAL REPORT 

ON A COMBINED 

AIRBORNE ViGNETIC AND VLF-EM SURVEY 

SHUSWAP and GN CLAIMS 

GRACE MOUNTAIN Area, KAMLOOPS MD BC 

INTRODUCTION and GENERAL RENARKS 

Th i s  r e p o r t  d i scusses  the procedure,  compilation and 

i n t e r p r e t a t i o n  of  a combined a i rbo rne  magnetometer and 

low frequency electromagnet ic  (VLF-Eivl)survey 

c a r r i e d  out  over  t h e  Shuswap and GN claims dur ing  May, 

1973. The f i e l d  work w a s  c a r r i e d  out by t h e  w r i t e r  as  

operator-navigator ,  and one a s s i s t a n t ,  

The o b j e c t  of t h e  magnetic survey w a s  t o  

w i th in  t h e  c l a i m  boundaries most  worthy of a d d i t i o n a l  

exp lo ra t ion  and t o  determine any p o s s i b l e  ex tens ions  o f  

t h e  Cot tonbel t  and Complex mineral ized zones from t h e  

Cottonbel t  p rope r ty  t o  t h e  immediate south.  The VLF-EM 

survey w a s  run t o  supplement t h e  i n t e r p r e t a t i o n  o f  t h e  

magnetic d a t a  and t o  l o c a t e  any conductive zones which 

could be a s s o c i a t e d  with mine ra l i za t ion  i n  t h e  a rea ,  

i s o l a t e  areas 
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LOCATION A N D  ACCESS 

The proper ty  i s  loca ted  on Grace Mountain, approximately 

16 mi les  N 15' E o f  t h e  nor thern  t i p  of Seymour A r m .  

The geographical  coord ina tes  a r e  51' 28 N l a t i t u d e  and 

118' 49 W long t i tude .  

Access t o  t h e  proper ty  f o r  t h i s  survey w a s  by h e l i c o p t e r  

from Kamloops, BC. J. 0. Wheeler, however, r e p o r t s  (1964)  

t h a t  t h e r e  i s  a s e r i e s  of roads and t r a i l s  which run from 

t h e  n o r t h  end of Seymour A r m  t o  t h e  Cot tonbel t  d e p o s i t s  

on Grace Mountain. Due t o  adverse weather and snow 

cond i t ions  a t  t h e  t ime o f  t h e  survey, it w a s  no t  p o s s i b l e  

t o  v e r i f y  t h e  condi t ion  o f  t h e s e  roads.  

PROPERTY AND OWNERSHIP 

The p rope r ty  c o n s i s t s  of 3 2  contiguous claims which a r e  

he ld  by l o c a t i o n  by Great Northern Petroleums and Mines 

Ltd. These claims a r e  l i s t e d  below and p l o t t e d  on F igure  2.  

CLAIM NAME RECORD NUMBER EXPIRY DATE 

GN 11 60710 Sept 26 ,  1973 

GN 1 3  60712 Sept  26 ,  1973 

SHUSWAP 1 - 30 6i4.257-64286 May 26 ,  1973 

-. 
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HISTORY OF PREVIOUS WORK 

Apparently work has  prev ious ly  been done on t h e  proper ty  

s i n c e  t h e  s5aking of th-e c la ims i n  1966 and 67. The r e s u l t s ,  

however, were not  avT@able t o  t h e  w r i t e r .  There has  

been ex tens ive  work performed on t h e  Cottonbel t  and Complex 

mineral  zones t o  t h e  south of t h e  proper ty ,  

PHYS IOGFLAPHY 

The p rope r ty  i s  found on t h e  northwest s lope  of  Grace 

Mountain which i s  loca ted  i n  t h e  Monashee Mountain range. 

The t e r r a i n  i s  very rugged. The e l eva t ion  r a n g e v a r i e s  from 

4,000 f e e t  a long Blais Creek t o  about 6,300 f e e t  i n  t h e  

southeas t  po r t ion  of t h e  property.  

B l a i s  Creek i s  t h e  major creek on t h e  proper ty  and f l o w s  

wes te r ly  through t h e  nor thern  claims i n t o  t h e  Seymour River. 

Mountain peaks below 8,000 f e e t  w i th in  t h e  Monashee 

Mountain range were gene ra l ly  covered by t h e  P le i s tocene  

i c e  shee t  and were subsequently scu lp tured  by c i rque  and 

v a l l e y  g l a c i e r s  t o  sharp peaks and sawtooth r idges .  On 

t h e  r e t r e a t  of t h e  i c e ,  a mantle of d r i f t  w a s  l e f t .  Th i s  

d r i f t  i s  deeper i n  t h e  val leybcst tomsthan on t h e  si-, The 

p rope r ty  l i e s  w i th in  t h e  Momich P rov inc ia l  f o r e s t .  The 

lower e l e v a t i o n s  a r e  covered by a t h i c k  coni fe rous  f o r e s t .  

Th i s  vege ta t ion  t h i n s ,  howeverfat t h e  h igher  e l eva t ions ,  

I v- Geotronics Surveys Ltd. I 



GEOLOGY 

The geology of t h e  proper ty  i s  as  shown on Figure  2 and 

was taken f rom t h e  GSC geology map of  t h e  a rea .  It i s  

immediately apparent  on looking a t  F igure  2 t h a t  t h e  

proper ty  i s  e n t i r e l y  under la in  by rocks  o f  t h e  Shuswap 

Metamorphic Complex. 

I n  t h e  v i c i n i t y  of t h e  proper ty  t h e  r o c k s ’ o f  t h e  Complex 

a r e  p r imar i ly  a s  follows: a quar tz  b i o t i t e  - f e l d s p a r  

s c h i s t  and paragneiss  (commonly conta in ing  ga rne t ,  s ayon i t e  

and s i l l i m a n i t e ) ,  amphibol i te ,  hornblendic gne i s s ,  q u a r t z i t e ,  

marble, c a l c - s i l i c a t e  rocks;  and minor pegmatite. 

P l e i s tocene  and r ecen t  g l a c i a l  d r i f t ,  s i l t  and alluvium 

have f i l l e d  i n  and covered t h e  Seymour River  va l l ey .  

There a r e  no major f a u l t s  o r  shea r  zones shown by t h e  

GSC map t o  e x i s t  w i th in  t h e  survey a rea .  The ma jo r  

mine ra l i za t ion  known i n  t h e  a r e a  i s  t h a t  o f  t h e  Cottonbel t  

and Complex zones on Grace Mountain t o  t h e  immediate 

southeas t  of t h e  property.  The fo l lowing  i s  an excerpt  

from Wheeler: 

COTTONBELT ( 3 )  prope r ty  l i e s  between e l e v a t i o n s  o f  
5,000 and 6,000 f e e t  on t h e  h i l l s  south of Blais 
Creek. The p rope r ty ,  which has  remained r e l a t i v e l y  
unexplored s i n c e  t h e  1920*s, i s  a c c e s s i b l e  by 18 
mi l e s  of road and r a i l  from t h e  head of Seymour Arm. 
The mine ra l i za t ion  zone c o n s i s t s  o f  galena, s p h a l e r i t e ,  
p y r r h o t i t e ,  and magnetite.  Some grey copper and 

Geotronics Surveys Ltd. 



5 
molybdenite has  a l s o  been repor ted .  It l i e s  about 
100 f e e t  e a s t  of t h e  southwesternmost of two prominent 
beds o f  marble which can be t r a c e d  i n t e r m i t t e n t l y  
f rom Blais Creek tooRatchford Creek. 
zone d i p s  about 35 SW, p a r a l l e l  with t h e  bedding 
i n  t h e  hos t  s c h i s t s  and gne i s ses ,  and has  been t r a c e d  
f o r  a d i s t a n c e  of  more than  2,000 f e e t  on t h e  su r face  
wi th  widths  of up t o  1 2  f e e t .  Underground t h e  zone 
w a s  followed by a tunne l  f o r  800 f e e t ,  t h e  width 
averaging between 18 and 24. inches.  

The mine ra l i za t ion  

A second zone, t h e  COMPLEX, l i e s  3,000 f e e t  t o  t h e  
n o r t h e a s t  of t h e  COTTONBELT vein.  The COMPLEX has  been 
t r a c e d  f o r  about 1,000 f e e t  by open-cuts. A t unne l  
dr iven  on t h e  ve in  revea led  7 f e e t  o f  mineral ized 
rock,  l a r g e l y  of magnetite but conta in ing  va lues  of 
l e a d ,  z inc ,  and copper. 

Se l ec t ed  samples from varying l o c a t i o n s  i n  t h e s e  zones 

have shown as say  va lues  ranging up t o  t h e  following: 

Ag 11.4. oz p e r  t o n  

Pb 59% 

cu 2% 

INSTRUMENTA I O N  AND THEORY 

1) Magnetometer Survey 

The magnetic d a t a  w a s  de t ec t ed  us ing  an ELSEC nuc lea r  

f r e e  precess ion  magnetometer, t ype  592. This  measures 

t h e  a b s o l u t e  va lue  of t h e  e a r t h ' s  magnetic f i e l d  i n t e n s i t y .  

The s e n s i t i v i t y  i s  1 gamma and t h e  a b s o l u t e  c a l i b r a t i o n  

i s  governed by a c rys t a l - con t ro l l ed  o s c i l l a t o r  so  t h a t  

it cannot d r i f t .  

- Geotronics Surveys Ltd. 



Only t w o  commonly occurr ing  minera ls  a r e  s t rong ly  magnetic; 6 

magnetite and p y r r h o t i t e .  Hence, magnetic surveys,  both ground 

and a i rbo rne ,  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  varying concent ra t ions .  Magnetic data a r e  also u s e f u l  a s  a 

reconnaissance t o o l  f o r  mapping geologic  l i t h o l o g y  and t h e  s t r u c t u r  

s i n c e  d i f f e r e n t  rock t y p e s  have d i f f e r e n t  background amounts o f  

magnet i te  and/or p y r r h o t i t e .  

2 )  VLF-EM A VLF-EM r e c e i v e r  manufactured by Sabre E l e c t r o n i c s  

of  Vancouver, B. C. and an E s t e r l i n e  Angus Port-a-graph T171B 

r eco rde r  were used f o r  t h e  VLF-EN survey, Th i s  instrument i s  

designed t o  measure t h e  cu r ren t  induced, i n  a v e r t i c a l  c o i l ,  by 

t h e  primary and secondary f i e l d s  of t h e  very l o w  frequency 

electromagnet ic  f i e l d  (VLF-EM) t r ansmi t t ed  a t  18.6KHz from S e a t t l e ,  

Washington, 

I n  t h e  absence of any conductors t h e  magnetic component of t h e  

primary f i e l d  i s  n e a r l y  h o r i z o n t a l  and t h u s  t h e  cu r ren t  

induced i n  a v e r t i c a l  c o i l  would be n e g l i g i b l e .  

However, i n  t h e  presence o f  a conductor a cu r ren t  i s  induced 

i n  t h e  conductor which i n  t u r n  induces a secondary magnetic 

f i e l d  around it. 

The d ipping  magnetic f i e l d  around a conductor w i l l  induce 

a cu r ren t  i n  t h e  r ece iv ing  c o i l  which w i l l  be a func t ion  o f  

t h e  primary f i e l d  s t r e n g t h ,  t h e  proximity of t h e  c o i l  t o  

t h e  conductor and i t s  conduct iv i ty .  

Geotronics Surveys Ltd. 



7 
I n  a l l  e lectromagnet ic  prospec 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  (primary) by a s t rong  

a l t e r n a t i n g  cu r ren t  u s u a l l y  through a c o i l  of wire.  

a conductive mass such as  a su lphide  body i s  wi th in  t h i s  

magnetic f i e l d ,  a secondary a l t e r n a t i n g  cu r ren t  i s  induced 

wi th in  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 .  

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 

uses  a frequency range from 16 t o  21, KHz, whereas most 

EN ins t ruments  use  f r equenc ie s  ranging from a few hundred 

t o  a few thousand Hz. 

frequency, t h e  VLF-EM can p i ck  up bodies  of a much lower 

conduc t iv i ty  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 

hor izons ,  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  as w e l l  as  sv lphide  bodies  o f  t o o  low a conduct iv i ty  

f o r  o t h e r  EM methods t o  p i ck  up. Consequently, t h e  VLF- 

EM h a s  a d d i t i o n a l  u ses  i n  mapping s t r u c t u r e  and i n  p ick ing  

up su lphide  bodies  of t o o  l o w  conduc t iv i ty  f o r  conventional 

EM methods and t o o  small f o r  induced p o l a r i z a t i o n  ( i n  

p l a c e s  it can be used i n s t e a d  of IP). However, i t s  

s u s c e p t i b i l i t y  t o  lower conductive 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  expla in  

and, t h u s ,  VLF-EN pre fe rab ly  should not  be i n t e r p r e t e d  

without a good geo log ica l  knowledge of t h e  proper ty  and/or 

o t h e r  geophysical  and geochemical surveys. 

If 

It i s  

Because of  i t s  r e l a t i v e l y  high 

Geotronics Surveys Ltd. I 
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SURVEY PROCEDURE 

A J e t  Rangerhe l i cop te rwas  used t o  f l y  t h e  survey. 

magnetometer head w a s  towed i n  a b i r d  a t  t h e  end of 

30-foot cable .  The VLF-EM head w a s  mounted on a boom 

pro t ruding  from t h e  f r o n t  of  t h e  he l i cop te r .  

f l i g h t  l i n e s  were as  shown on Sheet 1. 

cons iderable  number of c reeks  and r i d g e s  t o  se rve  as 

v i s u a l  t i e  p o i n t s  so t h a t  except f o r  an a r e a  noted,  t h e  

f l i g h t  l i n e s  can be considered t o  be p l o t t e d  f a i r l y  

accu ra t e ly .  

The 

a 

The survey 

There w a s  a 

T i e  p o i n t s  were made over  streams and prominent topographic 

f e a t u r e s .  They were numbered, recorded,  and p l o t t e d  on 

the  f l i g h t - l i n e  and data shee ts .  

I n i t i a l l y ,  a t t empt s  were made t o  f l y  t h e  survey i n  an 

east - west d i r e c t i o n .  However, low s h i f t i n g  clouds 

a t  t h e  t i m e  of survey obscured t h e  v i s u a l  t i e  p o i n t s  i n  

c e r t a i n  l o c a t i o n s  i n  such a manner a s  t o  make it more 

p r a c t i c a l  t o  f l y  t h e  survey i n  t h e  p a t t e r n  shown on Sheet 1. 

Cer t a in  a r e a s  were obscuredby clouds cont inuously,  t h u s  

p r o h i b i t i n g  accu ra t e  naviga t ion  and i n  some a r e a s  prevent ing 

f l y i n g ,  a l t o g e t h e r .  

a c c u r a t e l y  p l o t t e d  are i n d i c a t e d  by dashed l i n e s  on Sheet 

The survey l i n e s  which could not  be 

1. 

- - Geotronics Surveys Ltd. 
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The magnetic readings  were taken wi th  t h e  magnetometer 

s e t  on a 1.7 - second r ecyc l ing  per iod  which, a l lowing 

f o r  v a r i a t i o n s  i n  h e l i c o p t e r  speed, corresponds t o  readings  

taken a t  i n t e r v a l s  varying between 50 and 200 f e e t .  

Magnetic d i u r n a l s  and any p o s s i b l e  intrument d r i f t  were 

monitored by c l o s i n g  loops  over a cons tan t  l o c a t i o n  

( s t a t i o n  1). 

The VLF-EM equipment provided for a c o n t i n u o u s p l o t t i n g  of 

t h e  induced cu r ren t .  This  system proved t o  be very 

s u s c e p t i b l e  t o  turbulence ,  ground c learance ,  and t e r r a i n  

v a r i a t i o n s .  Fo r  t h i s  reason ,  t h e  w r i t e r  cons t an t ly  

monitored t h e  VLF-EM record  and noted t h e  responses  which 

could be a t t r i b u t e d  t o  t h e  above causes. 

C O M P I L A T I O N  OF DATA 

The magnetic data w a s  picked o f f  t h e  s t r i p  c h a r t s  a t  

equal t ime i n t e r v a l s  and a t  a frequency l a r g e  enough t o  

a c c u r a t e l y  reproduce t h e  m a j o r  f e a t u r e s  of t h e  data curve. 

I n  some i n s t a n c e s ,  v a r i a t i o n s  were made i n  t h i s  sampling 

i n t e r v a l  t o  more a c c u r a t e l y  d e f i n e  i s o l a t e d  a r e a s  of  change. 

A cumulativefrequencycurve w a s  computed f o r  t h e  magnetic 

data and p l o t t e d  on Figure  3 .  

p l o t t e d  on Sheet 1 and contoured a t  a 20-gamma i n t e r v a l .  

These va lues  were then  

I Geotronics Surveys Ltd. 
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Contours below 58,520 were drawn i n  dashed, while  t h e  

h igher  va lues  were drawn i n  s o l i d .  Regions o f  s t rong  

VLF-EM responses  which could be separa ted  f rom t h e  e f f e c t s  

of tu rbulence  and t e r r a i n  were p l o t t e d  on Sheet 2. 

DISCUSSION OF RESULTS 

A )  Magnetic The magnetic v a r i a t i o n  over  t h e  proper ty ,  as 

can be immediately seen on Figure 3 ,  i s  r e l a t i v e l y  small. 

The t o t a l  range of t h e s e  va lues  i s  approximately 110-gammas. 

Such a small range i s  t o  be expected over t h e  metamorphic 

rocks  o f  t h e  a rea .  The cumulative frequency curve shows a 

d i s t i n c t  break a t  approximately 58,520-gammas. Th i s  would 

suggest  t h a t  t h e r e  are  t w o  s epa ra t e  groupings of t h e  

magnetic values .  In  t h i s  p a r t i c u l a r  i n s t a n c e  it i s  f e l t  

t h a t  t h e  h ighe r  va lues  (above 58,520-gammas) probably 

r e f l e c t  magnet i te  mine ra l i za t ion  and/or p y r r h o t i t e .  

t h e  mine ra l i za t ion  on t h e  ad jacen t  Cot tonbel t  p roper ty  

i s  known t o  be a s s o c i a t e d  with magnet i te  and p y r r h o t i t e ,  

t h e  fo l lowingdiscuss ion  d e a l s  p r i m a r i l y  with r eg ions  o f  

,magnetic highs.  

Since 

There a r e  s e v e r a l  magnetic anomalous h ighs  on t h e  proper ty  

which a r e  worthy of f u r t h e r  d i scuss ion .  These a r e  c l e a r l y  

seen on Sheet 2. F o r  ease of i d e n t i t y  and not  n e c e s s a r i l y  

i n  o rde r  o f  economic i n t e r e s t  t hey  a r e  l abe led  A t o  C 

r e spec t ive ly .  The i r  l i m i t s  a r e  def ined by t h e  58,520-gamma contour. 

Geotronics Surveys Ltd. I 
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Most of t h e s e  anomalous h ighs  form a l i n e a t i o n  which s t r i k e s  

towards t h e  northwest through t h e  c e n t r a l  p a r t  of t h e  property.  

Anomaly A i s  t h e  l a r g e s t  o f  these .  

f e e t  long and 1,000 f e e t  wide. 

t o  58,578. 

t e r r a i n  e f f e c t  of t h e  r i d g e ,  a l though t h e  w r i t e r  cons iders  

t h i s  u n l i k e l y  t o  be t h e  major cause. 

It i s  approximately 8,000 

The magnetic va lues  range up 

This  anomaly could,  i n  p a r t  be caused by t h e  

Anomaly B i s  smal le r  i n  s i z e .  However, i t  has  va lues  o f  t h e  

same m a g n e t i c i n t e n s i t i e s  as  those  of anomaly A .  

i s  p a r t i c u l a r l y  i n t e r e s t i n g  because it s u g g e s t s t h a t  some o f  

t h e  mine ra l i za t ion  may s t r i k e  towards t h e  nor theas t .  

should a l s o  be noted t h a t  a po r t ion  o f  t h i s  anomaly s t r i k e s  

on l i n e  wi th  one o f  t h e  smal le r  creeks.  Th i s  sugges ts  t h a t  

some o f  t h e  mine ra l i za t ion  may be along a f r a c t u r e  f e a t u r e  

which may a l s o  c o n t r o l  t h e  creek. 

Th i s  anomaly 

It 

Anomaly C i s  of lower i n t e n s i t y  than  e i t h e r  A o r  B. However 

i t s  l i m i t s  were no t  f u l l y  defined a s  it extends o f f  t h e  

survey area .  

The remainder of t h e  magnetic h ighs  a r e  composed o f  

i s o l a t e d  values .  They a r e  o f  i n t e r e s t  p r imar i ly  because 
I 

t h e y  he lp  t o  d e f i n e  t h e  l i n e a t i o n  of magnetic highs t o  

t h e  northwest.  They a r e  probably r e l a t e d  t o  t h e  same 
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source a s  anomalies A ,  B ,  and C. The i r  small s i z e  

and r e l a t i v e l y  low i n t e n s i t y  could r e f l e c t  e i t h e r  a 

lower concent ra t ion  of magnetite and/or p y r r h o t i t e ,  o r  

a g r e a t e r  degree of metamorphism. 

B)  VLF-EM Survey 

A s  mentioned under Compilation of Data, Sheet 2 shows only 

t h o s e  VLF-EM highs  ( o r  conductive zone4 t h a t  could not  

be d i r e c t l y  a t t r i b u t e d  t o  t h e  e f f e c t s  of t e r r a i n  and 

turbulence.  

A s  a r e s u l t  some of t h e  anomalous zones shown on Sheet 2 

were reduced, and t h e r e f o r e  may be r e f l e c t i n g  conductive 

zones t h a t  a r e  much l a r g e r .  

Anomalous zone D i s  of i n t e r e s t  p r i m a r i l y  because of i t s  

l a r g e  s i z e ,  t h e  f a c t  t h a t  it occurs  over  t h e  r e l a t i v e l y  

f l a t  ground nea r  t h e  peak of Grace Mountain, and i t s  

proximity t o  t h e  known minera l iza t ion .  

Anomalous zone E s t r i k e s  a long t h e  c r e s t  o f  t h e  r i d g e  and 

could poss ib ly  be a r e f l e c t i o n  of t h e  t e r r a i n .  

any anomalous response t o  t h e  no r theas t  o f ' t h i s  zone 

would have t o  be discounted because of a i r  turbulence ,  and 

t h e  rugged t e r r a i n .  

Unfortunately 

Thus, t h i s  zone could be much l a r g e r  

than  i n d i c a t e d  on Sheet 2. V e r i f i c a t i o n  w i t h  a ground 

- Geotronics Surveys Ltd. 



survey would be r equ i r ed  i n  t h i s  a rea .  

The o t h e r  a r e a s  showing s t r o n g  VLF-M responses  were 

r e l a t i v e l y  small  and do not  show good cross- l ine  

c o r r e l a t i o n .  

economic i n t e r e s t  a t  t h i s  s t a g e  o f  explora t ion .  

F o r  t h e s e  reasons they  a r e  probably not  of 

It should be s t a t e d  t h a t  t h e  e x i s t i n g  r eco rds  l i s t e d  

i n  t h e  bibl iography d i f f e r  s l i g h t l y  as  t o  t h e  exact 

l o c a t i o n  o f  t h e  Cottonbel t  and Complex mineral ized 

zones. 

t h e  Crown Grants  o u t l i n e d  on Shee ts  1 and 2. 

of t h e s e  Crown Grants t h a t  were a b l e  t o  be f lown were 

i n  a r e a s  o f  magnetic l o w s .  It i s  f e l t  t h a t ,  s i n c e  t h e  

known mine ra l i za t ion  i s  a s s o c i a t e d  wi th  magnet i te ,  one 

o f  t h e  fol lowing explana t ions  should apply: 

I n  t h i s  r e p o r t  h ighs  a r e  taken  t o  be loca ted  on 

The po r t ion  

1) That t h e  survey l i n e s  d i d  no t  extend over 

t h e  a c t u a l  a r e a s  of mine ra l i za t ion  

2) That t h i s  a r e a  w a s  no t  flown i n  s u f f i c i e n t  

d e t a i l  t o  d e t e c t  t h e  mine ra l i za t ion  

3 )  Though t h e  w r i t e r  cons iders  t h i s  t o  be 

u n l i k e l y ,  t h e  p o s s i b i l i t y  should be considered 

, 

I Geotronics Surveys Ltd. I 
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t h a t  t h e  mine ra l i za t ion  e i t h e r  does not  

occur on t h e s e  Crown Grants o r  t hey  a r e  not  

a c c u r a t e l y  p l o t t e d  on t h e  claims map. 

Respec t fu l ly  submitted 

GEOTRONICS SURVEYS Ltd 

Howard A .  Larson 
Geophysicist  



P 

SELECTED BIBLIOGRAPHY 

Wheeler, J. 0.; Big Bend Map Area B r i t i s h  Columbia 

paper 64-32. Geol. Surv. of Can, 1965 

W h i t t l e s ,  A .  B. Lo; Prospect ing with Radio Frequency 

EM-16 i n  Mountainous Regions, 

Western Miner, February, 1969 

Holland, S t u a r t  So,; Land Forms of  B r i t i s h  Columbia, 

a Physiographic Ou t l ine ,  B u l l e t i n  

No 48, B C Dept pf Mines and Pet  

Res., 1964 

BC M i n i s t e r  of  Mines Ann Repts ,  1922 

I 1  , 1925 

I? I 1  , 1926 

I 1  , 1927 

I1  I1 , 1928 

I 1  11 11 I1  I 1  

I t  I 1  I? I1 

I? ?t I 1  I? I1 

11 I1  I t  91 

p 182, 200 

p 188 

P 195 

p 209 

p 150 



GEOPHYSICIST s CERTIFICATS 

I, Howard A .  LARSON, of t h e  C i ty  o f  Vancouver, i n  
t h e  Province o f  B r i t i s h  Columbia, do hereby c e r t i f y :  

That I a m  a Consulting Geophysicist  o f  GEOTRONICS 
SURVEYS L t d . ,  wi th  o f f i c e s  a t  514-602 West Hast ings 
S t r e e t ,  Vancouver 2 ,  B. C.  

I f u r t h e r  c e r t i f y  t h a t :  

1. I am a graduate  of t h e  Univer i s ty  o f  B r i t i s h  
Columbia 
Geophysics. 

(1971) and hold a B Sc,  degree i n  

2.  I have been p r a c t i s i n g  i n  my p ro fes s ion  f o r  
t h e  p a s t  t w o  yea r s  and have been a c t i v e  i n  
t h e  mining i n d u s t r y  f o r  t h e  p a s t  f i v e  years.  

T h i s  r e p o r t  i s  compiled f r o m  d a t a  obtained 
f r o m  combined a i rbo rne  magnetometer and VLF-EM 
survey conducted by myself during May, 1973 over 
t h e  GN and Shuswap claims,  and f rom p e r t i n e n t  
data from publ ished maps and r e p o r t s  a s  l i s t e d  
under Se lec ted  Bibliography. 

I have no d i r e c t  o r  i n d i r e c t  i n t e r e s t  i n  t h e  
p r o p e r t i e s  o r  s e c u r i t i e s  of Great Northern 
Petroleums and Mines L td ,  nor  do I expect 
t o  r e c e i v e  any i n t e r e s t  t h e r i n .  

3. 

4. 

Howard A .  Larson 
Geophysicist  

May 21, 1973 
Vancouver B. C. 

I Geotronics Surveys Ltd. I 



ENGINEZR1 s CERTIFICATE 

I, LAURENCE SOOKOCHOFF, of t h e  C i t y  o f  Vancouver, 
i n  t h e  Province of  B r i t i s h  Columbia, do hereby c e r t i f y :  

That I a m  a Consulting Geologis t  and an a s s o c i a t e  
wi th  T R TOUGH & ASSOCIATES L td ,  wi th  o f f i c e s  a t  519-602 
West Hast ings S t r e e t ,  Vancouver 2 ,  B. C. 

I f u r t h e r  c e r t i f y  t h a t :  

1. 

2. 

3. 

4. 

5 .  

I a m  a graduate  of t h e  Univers i ty  of B r i t i s h  
Columbia (1966) and hold a B Sc degree i n  
Geology. 

I have been p r a c t i s i n g  i n  my profess ion  f o r  
t h e  p a s t  s ix  years .  

I a m  r e g i s t e r e d  with t h e  Assoc ia t ion  o f  
P ro fes s iona l  Engineers of B r i t i s h  Columbia 

I have s tud ied  t h e  accompanying r e p o r t  dated 
May 21, 1973 on a combined a i rbo rne  magnetic 
and VLF-EM survey submitted by GEOTRON ICS 
SURVEYS Ltd ,  w r i t t e n  by Howard A .  LARSON , Geo- 
p h y s i c i s t ,  and concur wi th  f i n d i n g s  t h e r e i n .  

I have no d i r e c t  o r  i n d i r e c t  i n t e r e s t  
whatsoever i n  t h e  p rope r ty  descr ibed  h e r e i n ,  
nor  i n  t h e  s e c u r i t i e s  of  GREAT NORTHERN 
PETROLEUMS and MINES L td ,  and do not  expect 
t o  r e c e i v e  any i n t e r e s t  t h e r e i n .  , I 

/ 

P. Eng . 

May 21, 1973 

T. R. TOUGH & ASSOCIATES LTD. 



N 



\ 

Db OUA R T f  l T E - GNEISS + A N T I C L I N E  

GEOLOGY T A K E N  FROM GSC MAP 82 ME 

G E O T R O N I C S  S U R V E Y S  L T D  

GREAT NORTHERN PETROLEUMS a 
MINES LTD.tN.PL.1 

GNKfM?&%KA: $+IMS 
CLAIM MAP GEOLOGY 
DRAWN BY SCALE DATE 

M A Y  1973 P O T  DRAFTING SERVICES I I' = 3 000 
i 





COST BREAKDOWN 

Contract  No 73-49 
Airborne Magnetometer and VLF-E;Y: Surveys 
GN & SHUSWAP C l a i m s  
Grace Mountain Area, Kamloops MD B C 

Hel i cop te r  
Equipment Renta l  

1 Elsec Proton Precession 
Airborne System 750 
1 Sabre VLF-EM 
Airborne System 700 
Truck r e n t a l  for 4 days 250 

1,700 

$ 1,500.00 

1,700 .OO 

Personnel C o s t s  
1 geophysicis t / instrument  
ope ra to r  ( H  ,A .Larson 
@i25.00 p e r  day for 4 days 500 
1 nav iga to r  (K.McCulloch) 
@ 100 p e r  day for 4 days - 400 

900 

900.00 

Board and room f o r  2 men for 
4 days @ 15.00 pe r  day/man 

I 

Engineer 's  f e e s  
C o s t  o f  r e p o r t  (compi la t ion ,  
d a t a  reduct ion  and i n t e r p r e t a t i o n  

DGM: a w  
5-24-73 

120000 

300.00 

2,900.00 

I Geotronics Surveys Ltd. 










