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A combined magnetic and VLF-EM survey has 
been carried out over the BY claims of Tanjo 
Mines Ltd. 

The object of the magnetic survey was to 
follow-up the results of an earlier airborne 

magnetic survey which indicated the possibility 
of magnetite-bearing diabase dykes associated 
with high grade copper deposits in the' form of 
chalcopyrite. 

A VLP-BVE survey wae undertaken a t  the same 
time to correlate electromagnetic and magnetic 
data as regards magnetite mineralization as well 
as to detect chalcopyrite mineralization directly, 

The results of the magnetic survey do not 
agree with the results of the previous aero- 
magnetic survey and in fact indicate that the 
area is magnetically barren. 

However, the electromagnetic survey re- 
sults are quite encouraging and suggest the. 

I 

possibility of massive chalcopyrite and/or 
pyrite mineralizat ion. 

I 

+ i 

* 

- Geotronics Surveys Ltd. 
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GEOPHY S ICAL REPORT 

ON 

COMBINED MAGNETIC & VLF-EN SURVEY 
BY CLAIM GROUP 

RACING RIVER AREA, LIARD M.D, , B,C, 

INTRODUCTION 

. I - 
This  r epor t  d i scusses  t h e  r e s u l t s  of  a , 

combined magnetic and very low frequency e lec t ro -  

0 magnetic (VLF-EM) survey covering 22 l i n e  mi les  

on t h e  BY property of Tanjo Mines Ltd. The f i e l d  
work w a s  c a r r i e d  out  by Messrs. R. Simpson and 
E. Dodd of ~ e o t r o n i c s  Surveys Ltd. dur ing  t h e  
per iod  September 1 6  t o  18, 1971, i n c l u s i v e ,  

The ground magnetometer survey was under- 
taken a s  a follow-up t o  a previous a i rborne  
magnetic survey (Isherwood, 1970),  which indi -  
ca ted  t h e  p o s s i b i l i t y  of magnetite-bearing dia- 
base dykes associa ted  with high grade copper 
d e p o s i t s  i n  t h e  area .  

The objec t  of t h e  VLF-EM survey w a s  t o  de- 
l i n e a t e  any vein-type and/or heav i ly  disseminated 
minera l i za t ion  which commonly responds t o  r a d i o  

0 
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frequency EPI techniques,  and a l s o  t o  c o r r e l a t e  
electromagnetic and magnetic d a t a  wi th  r e spec t  
t o  magnetite minera l iza t ion ,  The VLF-EM tech- 
nique should a l s o  provide some geo log ica l  inform- 
a t i o n  a s  regards  s t r u c t u r a l  faults  and contac t  
zones. 

LOCAT I O N  

The BY property i s  l o c a t e d  approx5mat e l y  
100 mi les  west of For t  Nelson a t  5%' 329 l a t i t u d e  
and 125' 21' longi tude.  

TOPOGRAPHY / 

The t e r r a i n  over t h e  proper ty  i s  r e l a t i v e l y  
rugged with a r e l i e f  i n  excess of  3,000 f e e t .  
The e levat ion  v a r i e s  from 5,000 f e e t  i n  t h e  
southwest corner  t o  8,000 f e e t  i n  t h e  nor theas t  
corner.  A t r i b u t a r y  of t h e  Delano Creek flows 

through t h e  west end of t h e  p roper ty  i n  a sou the r ly  
d i r e c t i o n ,  

Geotronics Surveys Ltd. 
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SURVEY PROCEDURE 

The survey base l i n e  w a s  e s t a b l i s h e d  i n  
a north-south d i r e c t i o n  ad jacen t  t o  t h e  western 
edge of t h e  BY claims. The survey g r i d  w a s  l a i d  
out  e a s t  of t h e  base l i n e  wi th  250-foot l i n e  
spacing. Magnetic and electromagnet ic  readings  
were taken a t  100-foot s t a t i o n  i n t e r v a l s  over  
t h e  e n t i r e  survey. 

INSTRUMENTATION 

A VLF-EM r e c e i v e r ,  Model ~ 2 8 ,  manufactured 
by Geotronics Surveys Ltd. of Vancouver, B.C., w a s  
used f o r  t h e  electromagnetic survey. Th i s  in- 
strument i s  designed t o  measure t h e  magnetic com- 

ponent of t h e  18.6 KHz low r a d i o  frequency s i g n a l  
t r ansmi t t ed  from S e a t t l e ,  Washington. The di-  
r e c t i o n  of t h i s  f i e l d ,  i n  p a r t i c u l a r  t h e  d i p  angle ,  
i s  d i s t o r t e d  by t h e  presence of an e l e c t r i c a l l y  
conductive body wi th in  t h e  ear th .  Thus, by 
measuring t h e  d ip  a n g l e ,  t h e  presence of a con- 
ductor  can be de tec ted  and i ts  l o c a t i o n  determined. 

The magnetic survey w a s  done us ing  a port-  
a b l e ,  v e r t i c a l  component, f l u x g a t e  magnetometer, 
Model G110,  a l s o  manufactured by Geotronics 

Geotronics Surveys Ltd. 
- 
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Surveys Ltdo It i s  a v i sua l -nu l l  type ,  u t i l i z -  

1 i n g  a meter,  w i t h  a d i g i t a l  d i a l  readout t h a t  I 

MAPPING OF RESULTS 

has  a range of 100,000 gammas and a reading  ac- 
curacy of 10  gammas. The magnetometer has  a 

A l l  maps a r e  p l o t t e d  on a s c a l e  of  1" = 500' 
and include t h e  drainage system and survey g r i d ,  

I 

The VLF-EM da ta  i n  i ts o r i g i n a l  form ap- 
pea r s  on shee t  1. Sheet 2 shows t h e  same d a t a  
a f t e r  they  have been reduced applying t h e  F r a s e r  
f i l t e r .  The p o s i t i v e  dip-angle readings  have 
been contoured a t  an i n t e r v a l  of lo0. The Frase r  
f i l t e r  is  e s s e n t i a l l y  a f o u r  poin t  d i f f e r e n c e  
opera to r ,  which t ransforms zero c ross ings  i n t o  
peaks, and a low pass  smoothing opera tor  which 
reduces t h e  inherent  high frequency no i se  i n  t h e  
d a t a ,  rendering it much e a s i e r  t o  contour. 

The magnetic d a t a ,  a p p r o p r i a t e l y  co r rec ted  
f o r  d i u r n a l  change, is p l o t t e d  on shee t  3 ,  These 

Geotronics Surveys Ltd. 

maximum temperature d r i f t  of 2 gammas pe r  degree I I 
cent igrade.  The G I 1 0  incorpora tes  a s e l f -  
l e v e l l i n g  device,  an oil-damped gimbal t h a t  w i l l  
l e v e l  t h e  sensing element wi th in  216 degrees,  
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d a t a  represent  t h e  r e s u l t  of s u b t r a c t i n g  a back- 
ground value of 57,000 gammas from each reading,  
The r e s u l t s  a r e  contoured a t  100 gamma contour 
i n t e r v a l s ,  

' XOLOGY -*, 

The BY claim group is  loca ted  on lower 
Cambrian sediments of t h e  Windermere Formation, 
According t o  V a i l ,  1957, t h i s  sequence c o n s i s t s  
of s h a l e s ,  i n  p laces  ca lcareous ,  then  sandstone 
and q u a r t z i t e  bands, l imestones and a r g i l l i t e s ,  

Cut t ing  t h e s e  o lder  sedimentary rocks a r e  a 
s e r i e s  of bas ic  igneous dykes, They a r e  genera l ly  
v e r t i c a l  o r  s t eep ly  dipping and s t r i k e  i n  mainly 
nor theas t  and northwest d i r e c t i o n s .  Vai l  has  
done an extensive microscopic a n a l y s i s  of t h e  
rocks from t h e s e  dykes and found some of them t o  
conta in  a s  much a s  15% magnetite,  I n  many cases ,  
t h e s e  bas ic  dykes conta in  o r  a r e  a s soc ia ted  wi th  
quartz-carbonate f i s s u r e  v e i n s  which conta in  
l e n s e s  of cha lcopyr i te ,  b o r n i t e  and cha lcoc i t e ,  
Under t h e  microscope, cha lcopyr i t e  is seen t o  
make up about 80% of t h e  m e t a l l i c  minerals.  It 
occurs  a s  massive o r e ,  o r  as exso lu t ion  l a t h s  i n  
b o r n i t e  i n  widmanstetten t e x t u r e ,  

Geotronics Surveys Ltd. 
0 .  





1) MAGNETIC 

Sheet 3  i s  a contour map of t h e  , 

magnetic survey data .  Undoubtedly, 
t h e s e  da ta  i n d i c a t e  t h a t  t h e  p roper ty  t 

i s  magnetically uniform wi th in  t h e  
l i m i t s  of t h e  survey. The t o t a l  over- 

a l l  magnetic r e l i e f  i s  l e s s  than  350 
1 I 

gammas, while most readings  l i e  irr t h e  - 

range of 300 t o  b00 gammas. Such a low 
magnetic c o n t r a s t  (100 gammas) i s  ba re ly  
wi th in  t h e  accuracy l i m i t s  o f  t h i s  type  

of survey. The only s l i g h t l y  anomalous 
a r e a  ind ica ted  by t h e  magnetic d a t a  i s  
over t h e  western end of l i n e s  50+00N 
and 47+50N. However, t h i s  f e a t u r e  does 
not  c o r r e l a t e  wi th  t h e  electromagnetic--. 
data .  This  may be due t o  t h e  f a c t  t h a t  

' 

i n  most cases  t h e  cha lcopyr i t e  and/or 
p y r i t e  minera l i za t ion  i s  no t  found i n  
t h e  diabase dykes, but  r a t h e r  i n  f i s s u r e  
ve ins  a s soc ia ted  wi th  t h e  dykes. 

Any disagreement between t h e s e  d a t a  
and t h e  previous aeromagnetic r e s u l t s  
should be a t t r i b u t e d  t o  t h e  inheren t  n o i s e  
a s soc ia ted  with a i r b o r n e  surveys over  a r e a s  
wi th  rugged topographica l  r e l i e f .  

5 

Geotronics Surveys Ltd. 

f 
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2) ELECTROMAGNETIC (VLF-EM) 

A s  i nd ica ted  by t h e  VLF-EM can- 
t o u r  map, t h e  survey r e s u l t s  show 
s e v e r a l  conductive zones s t r i k i n g  
mainly i n  a north-south d i r e c t i o n .  
Since t h e  t r a n s m i t t i n g  s t a t i o n  used 
f o r  t h i s  survey a r e a  i s  i n  S e a t t l e ,  
Washington, maximum electromagnet ic  
coupling w i l l  occur only  f o r  con- 

duct ive  zones s t r i k i n g  i n  a genera l  , 
north-south d i r e c t i o n ,  Hence, t h i s  
survey w i l l  only d e t e c t  conductors 

l y i n g  wi th in  approximately 2 4 5 O  of 
nor th  with maximum Coupling, hence, 
maximum magnetic induct ion  f o r  north- 

. south o r i e n t a t i o n s ,  

The Frase r  f i l t e r  was app l i ed  t o  
t h e  electromagnetic d a t a  t o  remove 

' 

t h e  high frequency n o i s e  and hence 
t ransform non-contourable d a t a  i n t o  
a contourable~form. Also, a conductor 
t h a t  does not show up as a crossover  * 
on t h e  u n f i l t e r e d  d a t a  q u i t e  o f t e n  w i l l  
show up on t h e  f i l t e r e d  da ta ,  

Geotronics Surveys Ltd. 

1 
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Generally speaking, t h e  e l ec t ro -  
magnetic da ta  i n d i c a t e  s e v e r a l  q u i t e  
s t rong  anomalies. There a r e  s e v e r a l  
we l l  defined f e a t u r e s  wi th  maximum 
d i p  angle  readings of  40' and one a r e a  
ac ross  L-&ON shows a maximum reading  

I 
I 

It seems u n l i k e l y  t h a t  such sharp  
e f f e c t s  would be produced by s t r u c t u r a l  
changes wi th in  t h e  sedimentary st ' rata.  

I n  terms of p o s s i b l e  minera l i za t ion  

t h e s e  da ta  i n d i c a t e  t h e  presence of 
some s t rong ly  condudtive m a t e r i a l  such 
a s  g raph i t e ,  magnet i te ,  cha lcopyr i t e  

. and/or pyr i t e .  The presence of g r a p h i t e  
minera l iza t ion  seem u n l i k e l y  cons ider ing  
t h e  i n t e n s i t i e s  of t h e  dip-angle read- 
ings  p l u s  t h e  f a c t  t h a t  no g r a p h i t e  
showings have been repor ted  by Menzies 
o r  Vail.  The absence of any magnetic 
r e l i e f  over t h e  proper ty  e l imina tes  t h e  
p o s s i b i l i t y  of magnet i te  depos i t s .  How- 
ever ,  Vai l  has  noted s u r f a c e  evidence of  

pockety copper minera l i za t ion  i n  t h e  form 
of chalcdpyr i te  as we l l  as some p y r i t e .  
Chalcopyrite and/or p y r i t e  minera l i za t ion  
would seem t o  be a probable explanat ion  
f o r  t h e  EN r e s u l t s .  

Geotronics Surveys Ltd. 
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Figure 3 shows three different 
filtered EM profiles taken across 
lines k+OON, 32+50N and 10+00S at the 
positions marked A, B and C, res- 
pectively, on the contour map, All 
three profiles are characteristic of 
"pocketyl' highly conductive sources, 
Further, several of the anomalous 
features show a lineal character and 
strike in a general north-south 
direction in accordance with the * 

known orientation of the mineralized 
veins.and/or dykes common to this area. 

CONCLUSIONS AND RECOMMENDAT IONS - 

There seems to be reasonably strong geo- 
physical evidence suggesting possible copper 

mineralization over this property. 

It is strongly recommended that the electro- 
magnetic target areas be located and followed 
up by conventional electromagnetic survey tech- 
niques to obtain detailed information on depth 
and extent of the conductors, At the same time 
the ,claims aria should be geologically mapped 
and prospected and selective geochemical soil 
sampling undertaken. 

Geotronics Surveys Ltd. 
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1. P r e s e n t l y  Pres ident  and F i e l d  Manager f o r  Trans-Arctic 
Explorat ions Ltd. 

2. Three years  of appl ied  f i e l d  experience i n  var ious  a spec t s  
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and geochemistry. 
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Graduate of t h e  Univers i ty  of B r i t i s h  Columbia wi th  a 
B.Sc. and a  M.Sc. i n  Geophysics, 

EXPERIENCE I N  INDUSTRY 

Considerable experience i n  t h e  computer a n a l y s i s  of seismic 
and p o t e n t i a l  f i e l d  da ta ,  a t  both t h e  hardware and software 
l e v e l s .  . 
1970 - Present  - Geophysicist f o r  Geotronics Surveys Ltd , ,  
Vancouver, B e  C . 
1969 - 1970 (explora t ion  seasons) - Geophysicist w i th  
Geo-Recon Explorations Ltd,, Vancouver, B,C,  - r e f r a c t i o n  
seismic and r e s i s t i v i t y  i n v e s t i g a t i o n s  inc luding  in te r -  
p r e t a t i o n .  

1968 (explora t ion  season) - Geophysicist  wi th  Chevron 
Standard Ltd., Calgary, Albe r t a ,  designing d i g i t a l  f i l t e r  
o p e r a t o r s  f o r  seismic data .  

1967 - Seismological and geologica l  s t u d i e s  f o r  t h e  
Department of Geophysics a t  t h e  Univers i ty  of B r i t i s h  
Columbia during t h e  explora t ion  season. 

* * * * * * * 

Member of t h e  B r i t i s h  Columbia Geophysical Soc ie ty ,  Vancouver, 

P. Eng, appl ied  f o r  with t h e  Associat ion of Profess ional  
Engineers of B,C. 
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COST BREAKDOWN 

Ground Magnetometer and VLF-EM Survey conducted on 
t h e  BY Claim Group f o r  TANJO MINES LTD. (N.P.L.) , 
from August 11 t o  September 17, 1971. 

Wages: 

E. Dodd, Supervisor & 
Instrument Operator, 
35 days @ $80.00/day $2,800.00 

R. Simpson, Instrument 
Operator, 35 days 
@ $70.00 2,450.00' 

C. Tsetso, Ass i s tan t ,  
35 days @ $30.00 1,050.00 $6,300.00 

Magnetometer Rental,  
35 days @ $lO.OO/day 350.00 

VLF-EM Rental,  35 days 
@ $lO.OO/day 350.00 

Survey Supplies & Equipment 
Rental 300.00 



I, Thomas R, Tough, of the  c i t y  of Vancouver, i n  
the  Province af British Colmbta, do hereby cerEffyr 

That I am a Consulting Geologist and an associate 
with T, R, Tough & Associates Ltd., with offices a t  519 - 602 
if, Hasthgs  Street ,  Vancouver 2, B,C, 

I further cer t i fy  that:: 

E am a graduate of the  University of British 
Columbia (1965) and hold a Base, degree i n  
Geology. 

1 have been practfcing i n  my profession f o r  the  
past six years and have been act ive i n  the  mining 
industry f o r  the past th i r teen years, 

I am registered with the  Association of' Professional 
Engineers of Bri t ish Columbia, 

f have studied the  accompanying report dated 
October 1971, of the  combined magnetic and VLF - 
324 sumey submit;led by Geotronics Surveys Ltd, , 
taritten by Barclay @, Isherwood, M,Sc,, Geophysi- 
c i s t  and concur with findings therein, 

I have no direct  o r  indirect  in teres t  whatsoever 
i n  the property descrfbed herein, nor the  
securi t ies  of Tanjo Mines Ltd, (W 
not  expect t o  receive any i n t e r  

I 

October 21, 1971 








