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Figure  2 
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SUMMARY 

A combined a i r b o r n e  magnetic and VLF-EM survey was c a r r i e d  

o u t  over  t h e  DU,  B I R ,  and NIS claims l o c a t e d  i n  t h e  N i s l i n g  

, River a r e a ,  about  30 m i l e s  S67W of  Carmacks, Yukon T e r r i t o r y .  

The o b j e c t  o f  t h e  survey was t o  l o c a t e  p o t e n t i a l  a r e a s  f o r  

su iph ide  S e p o s i t s .  

Apparently,  no prev ious  work was done on t h e  p rope r ty .  

The p rope r ty  i s  covered by d r i f t  b u t  i s  probably u n d e r l a i n  

by g n e i s s e s  and s c h i s t s .  Nearby i s  an i n t r u s i o n  o f  

g r a n o d i o r i t e  and r e l a t e d  rocks  and a younger i n t r u s i o n  o f  

r h y o l i t e .  No m i n e r a l i z a t i o n  i s  shown by t h e  G.S.C. i n  t h e  

a r e a .  

The ins t ruments  used were an  E l sec  nuc l ea r  f r e e  p r e c i s i o n  

magnetometer and a Sabre VLF-EM ins t rument  connected t o  

ana log  r eco rde r s .  The surveys  were flown from a h e l i c o p t e r  

a t  a t e r r a i n  c l e a r a n c e  of  4 0 0  f e e t ,  and a l i n e  spac ing  o f  

6 0 0  f e e t .  Values w e r e  t aken  o f f  o f  t h e  p r o f i l e s ,  p l o t t e d  

on maps and contoured.  

Geotronics Surveys Ltd. 



There was some c o r r e l a t i o n  between t h e  magnetic r e s u l t s  

and t h e  VLF-EM r e s u l t s .  The response of both surveys were 

r a t h e r  low. 

CONCLUSIONS 

The magnetics i s  probably r e f l e c t i n g  t h e  gneisses  and 

s c h i s t s .  

There a r e  s i x  VLF-EM anomalies t h a t  a r e  of economic 

i n t e r e s t .  Two of these  c o r r e l a t e  with magnetic lows. 

One c o r r e l a t e s  w i t h  a magnetic high. 

Though t h e  response i s  r a t h e r  low, p o s i t i v e  r e s u l t s ,  

it i s  f e l t ,  were obtained.  

RECOMMENDATIONS 

1. I t  should be t r i e d  t o  determine t h e  overburden th ickness .  

I t  may be too t h i c k  t o  be worthwhile t o  c a r r y  on f u r t h e r  

explora t ion .  

Geotronics Surveys Ltd. 



iii 

2. A ground magnetic and VLF-EM survey should be carried 

out. 

Respectfully submitted, 

GEOTRONICS SURVEYS LTD., 
A 

David G. M 
Geophysicist 

I Geotronics Surveys Ltd. 



GEOPHYSICAL REPORT 

on an 

AIRBORNE MAGNETIC AND VLF-EM SURVEY 

on t h e  

DU, B I R  AND NIS CLAIMS 

NISLING RIVER AREA 

WHITEHORSE M . D . ,  YUKON TERRITORY 

INTRODUCTION AND GENERAL REMARKS 

This  r e p o r t  d i s c u s s e s  t h e  procedure ,  compi la t ion  and i n t e r -  

p r e t a t i o n  o f  a combined a i r b o r n e  magnetometer and ve ry  low 

frequency e lec t romagnet ic  (VLF-EM) survey c a r r i e d  o u t  over  

t h e  DU,  B I R ,  and NIS c la ims  du r ing  J u l y  3, 1974. 

The f i e l d  work w a s  c a r r i e d  o u t  by S t an l ey  Mauer, ins t rument  

o p e r a t o r ,  and Char les  Bo i t a rd ,  nav iga to r .  The t o t a l  number 

of survey m i l e s  flown was 31. 

The o b j e c t  of t h e  survey was t o  s e a r c h  f o r  economic su lph ide  

m i n e r a l i z a t i o n .  The purpose of t h e  magnetometer w a s  t o  

s ea rch  f o r  minera l  bodies  a s s o c i a t e d  wi th  magnetic and/or 

p y r r h o t i t e .  That  o f  t h e  VLF-EM ins t rument  w a s  t o  s ea rch  f o r  

su lph ides  i n  massive form. A secondary o b j e c t  o f  bo th  

ins t ruments  was t o  o b t a i n  in format ion  on t h e  s t r u c t u r a l  

Geotronics Surveys Ltd. --, 



geology o f  t h e  p rope r ty .  

FIELD PERSONNEL 

Name - Capaci ty  Address 

S t an l ey  Mauer Ins t rument  Operator 4 2 4 5  E Hast ings  S t .  
and F i e l d  Superv isor  Burnaby, B.C. 

Cha r l e s  Bo i t a rd  Navigator 2 2 4 5  W 1 3 t h  Avenue 
Vancouver, B.C. 

M r .  S t an l ey  Mauer i s  an e l e c t r o n i c s  engineer  who s p e c i a l i z e s  

i n  t h e  des ign ing  o f  geophysical  ins t ruments .  H e  i s  t h e  

p r o p r i e t o r  o f  Sabre  E l e c t r o n i c  Ins t ruments  Ltd a t  4 2 4 5  Eas t  

Hast ings  S t r e e t ,  Burnaby, B r i t i s h  Columbia. He designed 

and b u i l t  t h e  a i r b o r n e  VLF-EM ins t rument  o f  t h i s  survey and 

p u t  t oge the r  t h e  components of t h e  a i r b o r n e  system. He has  

c a r r i e d  o u t  numerous a i r b o r n e  surveys  throughout  Western 

Canada. 

LOCATION AND ACCESS 

The p rope r ty  i s  l o c a t e d  a t  t h e  conf luence of  Dwarf Birch 

Creek w i t h  t h e  N i s l i ng  River ,  which is  about  6 2  m i l e s  N55W 

of  t h e  C i t y  o f  Whitehorse and about  30 m i l e s  S67W of  

Carmacks . 

Geotronics Surveys IAd. - i 



The geophysical  c o o r d i n a t e s  a r e  61° 56'  N l a t i t u d e  and 

138" 9 ' W longi tude .  

There i s  a t r a i l  o r  4-wheel d r i v e  road t h a t  runs  through 

t h e  p rope r ty  i n  an eas t -west  d i r e c t i o n ,  probably from t h e  

Whitehorse-Carmacks road.  Other t han  t h i s ,  t h e  b e s t  a c c e s s  

i s  by h e l i c o p t e r .  

PROPERTY AND OWNERSHIP 

The c la im group i s  comprised of  2 2  cont iguous minera l  c l a ims  

desc r ibed  below and shown on F igure  2.  

Claim Name Record No. 

DU 1-6 

B I R  1-8 

NIS 1-8 

Expiry Date 

August 9, 1974 

The above e x p i r y  d a t e  does n o t  t a k e  i n t o  account t h e  a s s e s s -  

ment c r e d i t s  t h a t  may be ga ined  from t h e  a i r b o r n e  magnetic 

and VLF-EM survey.  Two y e a r s  on each c la im has  been a p p l i e d  

f o r  and i f  it i s  accepted ,  then  t h e  exp i ry  d a t e  w i l l  be 

August 9 ,  1976. 

Geotronics Surveys Ltd. -. . 1 



The r e g i s t e r e d  owners of  t h e  c la ims  a r e  M r .  Char les  Bo i t a rd  

and two members o f  h i s  fami ly .  Apparently t h e y a r e  b e n e f i c i a l l y  

ho ld ing  t h e  c la ims  f o r  Lakewood Resources Ltd and Menika 

Mining Ltd.  

PHYSIOGRAPHY 

The p rope r ty  i s  l o c a t e d  i n  t h e  N i s l i n g  Range which i s  

p a r t  o f  t h e  physiographic  d i v i s i o n  known a s  t h e  Yukon P la t eau .  

The Ni s l i ng  Range i s  f a i r l y  rugged w i t h  s t e e p  s l o p e s  and 

e l e v a t i o n s  ranging  from 2,600 t o  6000 f e e t  a . s . 1 .  

However, t h e  p rope r ty  i t s e l f  i s  found w i t h i n  t h e  broad N i s l i n g  

River v a l l e y .  The p rope r ty  e l e v a t i o n  ranges  from below 

2,600 f e e t  t o  above 2,700 f e e t  w i t h  most of  it being around 

2,700 f e e t .  

The N i s l i n g  River  f lows a long  t h e  no r the rn  boundary, Dwarf 

Birch Creek a long  t h e  e a s t e r n  boundary, and a  sma l l e r  unnamed 

c reek  a long  t h e  western  boundary. 

The f o r e s t  cover  i s  l i g h t  w i th  b lack  spruce  probably being 

t h e  most p r e v a l e n t  tree. The tree d iameters  a r e  no g r e a t e r  

t han  one f o o t .  

.- Geotronics Surveys Ltd. 



HISTORY O F  PREVIOUS WORK 

A s  f a r  a s  t h e  w r i t e r  knows, no previous work has been done 

on t h e  property.  

GEOLOGY 

The geology o f  t h e  a rea  was mapped by J . E .  Muller and R.L. 

C h r i s t i e  and w r i t t e n  up by J . E .  Muller i n  t h e  G.S.C. Memoir 

340. 

According t o  t h e  map, t h e  proper ty  is  covered by d r i f t  and 

it appears un l ike ly  t h e r e  a r e  any outcrops.  

The d r i f t  i s  probably under la in  by a  Pre-Mesozoic u n i t  of  

rock t h a t  i s  composed of q u a r t z - b i o t i t e  s c h i s t ,  quartz-feldspar-  

b i o t i t e  gne i s s ,  amphibolite and minor r e c r y s t a l i z e d  l imestone. 

These rocks a r e  c u t  by many r h y o l i t e  dykes and s i l ls .  

Also, poss ib ly  underlying t h e  property and in t rud ing  i n t o  

t h e  above rock-type, i s  Nis l ing  Range g ranod io r i t e ,  grano- 

gabbro, and quar t z  monzonite of Mesozoic and ( ? )  Early 

T e r t i a r y  age. Rhyoli te  dykes a l s o  c u t  i n t o  t h i s  rock u n i t .  

A l a r g e  r h y o l i t e  i n t r u s i o n  occurs  about a  mi le  t o  t h e  north-  

e a s t  of t h e  claims group. I t  i s  a l s o  of  Mesozoic and ( ? )  

Geotronics Surveys Ltd. ---- 



! Early T e r t i a r y  age bu t  is younger than t h e  above rocks.  

About t h r e e  miles  t o  t h e  south occurs an horseshoe-shaped 

u n i t  of rocks comprised of porphyr i t i c  b a s a l t ,  a n d e s i t e ,  l a t i t e ,  

r h y o l i t e  and r e l a t e d  t u f f  and brecc ia .  I t ' s  age i s  T r i a s s i c  
I 

and ( ? )  l a t e r .  i 

There i s  .shown no m i n e r a l i z a t i o n  o r  s t r u c t u r e  i n  t h e  a r e a  

of t h e  property.  However, a s  it i s  loca ted  i n  t h e  n o r t h e a s t  

corner  of  t h e  map a rea ,  t h e r e  could be minera l i za t ion  

occurr ing  t o  t h e  nor th  and/or e a s t .  

INSTRUMENTATION AND THEORY 

1. Magnetometer Survey 

The magnetic d a t a  was de tec ted  using an ELSEC nuclear  

f r e e  p rec i s ion  magnetometer, type 592 .   his measures t h e  

abso lu te  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  is  1 gamma and t h e  abso lu te  c a l i b r a t i o n  

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

cannot d r i f t  . 

Data was then recorded on a  Bausch and Lomb 6"  s t r i p  c h a r t  

recorder .  

, 
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Only two commonly occurring minerals are strongly magnetic; 

magnetite and pyrrhotite. Hence, magnetic surveys, both 

ground and airborne, are used to detect the presence of 

these minerals in varying concentrations. Magnetic data 

are also useful as a reconnaissance tool for mapping 

geologic lithology and structure since different rock types 

have different background amounts of magnetite and/or 

pyrrho ti te . 

2) VLF-EM 

A VLF-EM receiver manufactured by Sabre Electronics of 

Vancouver, B.C. and an Esterline Angus Port-a-graph T171B 

recorder were used for the VLF-EM survey. This instrument 

is designed to measure the current induced, in a vertical 

coil, by the primary and secondary fields of the very low 

frequency electromagnetic field (VLF-EM) transmitted at 

18.6 KHz from Seattle, Washington. Both the dip angle and 

field strength are measured by this instrument. 

In the absence of any conductors the magnetic component of 

the primary field is nearly horizontal and thus the current 

induced in a vertical coil would be negligible. 

- Geotronics Surveys Ltd. I 



However, i n  t h e  presence  of  a conductor  a c u r r e n 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 ipp ing  magnetic f i e l d  around a conductor  w i l l  induce a 

c u r r e n t  i n  t h e  r e c e i v i n g  c o i l  which w i l l  be a f u n c t i o n  of  

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  conduc t iv i ty .  

I n  a l l  e lec t romagnet ic  p rospec 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 r o n g  a l t e r n a t i n g  

c u r r e n t  u s u a l l y  through a c o i l  o f  w i r e .  I f  a conduc t ive  mass 

such as a s u l p h i d e  body i s  w i t h i n  t h i s  magnetic f i e l d ,  a 

secondary a l t e r n a t i n g  c u r r e n t  i s  induced w i t h i n  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 .  I t  i s  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 1 6  

t o  24 KHz. whereas most EM ins t ruments  u s e  f r e q u e n c i e s  

ranging from a few hundred t o  a few thousand Hz. Because 

of  i t s  r e l a t i v e l y  h igh  f requency,  t h e  VLF-EM can p i c k  up 

bodies  o f  a much lower c o n d u c t i v i t y  and t h e r e f o r e  it 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  a s  w e l l  a s  su lph ide  bodies  o f  t o o  low 

a c o n d u c t i v i t y  f o r  o t h e r  EM methods t o  p i c k  up. Consequently,  

t h e  VLF-EM has  a d d i t i o n a l  u se s  i n  mapping s t r u c t u r e  and i n  

Geotronics Surveys Ltd. 



picking up su lphide  bodies of too low a conduct iv i ty  f o r  

conventional EM methods and too small  f o r  induced 

p o l a r i z a t i o n  ( i n  p laces  it can be used ins tead  of I P )  . 
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, thus ,  VLF-EM pre fe rab ly  should no t  be i n t e r -  

pre ted  without  a  good geologica l  knowledge of t h e  property 

and/or o t h e r  geophysical  and geochemical surveys.  

SURVEY PROCEDURE 

A Bel l  Jet-Ranger h e l i c o p t e r  was used t o  f l y  t h e  survey. 

The survey was c a r r i e d  o u t  by following pre-es tabl i shed  

l i n e s  drawn on a  blown up photograph of t h e  a r e a .  Lines 

were on an average 600 f e e t  a p a r t  and flown i n  a  nor theas t -  

southwest d i r e c t i o n .  The t e r r a i n  c learance  was kept  a t  

approximately 400 f e e t .  Tie p o i n t s  were made over prominent 

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

on t h e  maps. 

The magnetic readings were taken with t h e  magnetometer s e t  

on a  1.7 second recycl ing  period which, considering t h e  

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  

of about 150 f e e t .  

Geotronics Surveys Ltd. - -.- 



I 

The VLF-EM equipment provided f o r  a continuous p l o t t i n g  

of t h e  d i p  angle  and of t h e  f i e l d  s t r eng th .  

COMPILATION OF DATA 

Values were picked o f f  of t h e  s t r i p  c h a r t s  a t  i n t e r v a l s  

of 200 f e e t ,  p l o t t e d  on drawing No. 1 and contoured a t  a 

20-gamma i n t e r v a l .  

2 .  VLF-EM Survey: 

Values from t h e  f i e l d  s t r e n g t h  p r o f i l e s  were picked o f f  

only where t h e  curve deviated from t h e  background l e v e l .  

Therefore,  it i s  only t h e  anomalies t h a t  a r e  p l o t t e d .  The 

va lues  a r e  p l o t t e d  a t  an i n t e r v a l  of 200 f e e t  o r  l e s s .  

Where t h e r e  a r e  no va lues  p l o t t e d ,  t h e  reading i s  0+1% - 
(background). The f i e l d  s t r e n g t h  i s  contoured a t  an 

i n t e r v a l  of 2%.  Where a d i p  ang le  occurred with t h e  anomaly, 

i t s  range from p o s i t i v e  peak t o  negat ive peak was 

measured, and p l o t t e d  on t h e  northwest s i d e  of t h e  l i n e  such 

as :  D-go. 

DISCUSSION O F  RESULTS 

1. Magnetic Survey: 

The government aeromagnetic . survey over t h i s  a r e a  shows 

t h e  property t o  be magnet ical ly  very f l a t .  The t o t a l  

Geotronics Surveys Ltd. . -- 



v a r i a t i o n  is  no more than  50 gammas. This  i s  undoubtedly 

a r e f l e c t i o n  o f  s c h i s t s  and g n e i s s e s  t h a t  l i k e l y  u n d e r l i e  

t h e  p rope r ty .  I t  should be  remembered t h a t  t h e  government 

survey was flown a t  a t e r r a i n  c l e a r a n c e  o f  1,000 f e e t  and 

t h e r e f o r e  t h e  magnetic range w i l l  be  lower t han  t h a t  o f  a 

lower- te r ra in-c learance  survey  o r  a ground survey.  

On t h e  a i r b o r n e  survey c a r r i e d  o u t  ove r  t h e  p rope r ty ,  

t h e  v a l u e s  range from a minimum 58,719 gammas t o  a maximum 

of  58,945 gammas which i s  a range of on ly  226 gammas. The 

w r i t e r  f e e l s  t h a t  t h e  magnetic v a r i a t i o n  w i t h i n  t h e  survey 

a r e a ,  except  a s  no ted ,  i s  l a r g e l y  a r e f l e c t i o n  o f  minor 

v a r i a t i o n s  o f  magnet i t e  w i t h i n  t h e  s c h i s t s  and g n e i s s e s .  

A l a r g e ,  broad magnetic low, t h a t  s t r e t c h e s  from L-4 t o  L-13 

i n  t h e  n o r t h e a s t e r n  p a r t  o f  t h e  survey a r e a ,  c o r r e l a t e s  very  

w e l l  w i t h  a magnetic low o f  s m a l l  i n t e n s i t y  on t h e  government 

survey.  The low on t h e  government survey i s  a s s o c i a t e d  

w i t h  a magnetic h igh  t o  t h e  n o r t h  and t h e r e f o r e  i s  l i k e l y  

on ly  p a r t  o f  a d i p o l e  anomaly t h a t  is  r e f l e c t i n g  a r e l a t i v e l y  

magnetic body t o  t h e  n o r t h  of  t h e  p rope r ty .  
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On L-16 t o  L-14, t h e r e  a r e  two magnetic highs of  low 

I i n t e n s i t y  t h a t  seem t o  c o r r e l a t e  with Dwarf Birch Creek. 

I The probable explanat ion i s  t h a t  i n  a  d r i f t  covered a rea ,  

t h e  creek a r e a  i s  c l o s e r  t o  bedrock conta in ing  magnetite.  

I ,  
A small  nor th - s t r ik ing  magnetic high on t h e  nor theas t  

end of  l i n e s  9 and 1 0  could wel l  be r e f l e c t i n g  a  bas ic  

i n t r u s i v e  dyke. The low assoc ia ted  with it on L-11 appears 

I t o  form a  d ipo le  anomaly wi th  t h e  high. The low c o r r e l a t e s  

I with VLF-EM anomaly D and f o r  t h a t  reason t h e  VLF-EM and 

magnetometer i n  t h i s  a rea  may be r e f l e c t i n g  su lphide  

minera l iza t ion .  

I A magnetic high on t h e  n o r t h e a s t  end of  L-2 c o r r e l a t e s  

I with VLF-EM anomaly E and t h e r e f o r e  may be r e f l e c t i n g  

magnetite a s soc ia ted  with sulpbides.  

2 .  VLF-EM Survey: 
I 

Overa l l ,  t h e  VLF-EM r e s u l t s  a r e  a l s o  somewhat low. 

I Most of t h e  anomalies a r e  of low i n t e n s i t y  and i s o l a t e d  

and a r e  t h e r e f o r e  l i k e l y  r e f l e c t i n g  conduct iv i ty  changes 

wi th in  t h e  s c h i s t s  and gneisses  and/or water courses  wi th in  

t h e  overburden. 

. 
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There a r e ,  however, s i x  anomalies t h a t  a r e  economically 

i n t e r e s t i n g  and a r e  l a b e l l e d  A t o  F r e spec t ive ly .  

The anomalies t h a t  a r e  t h e  most i n t e r e s t i n g  a r e  those t h a t  

a r e  of r e l a t i v e l y  high i n t e n s i t y  and a l s o  have a  high d i p  

angle  reading. The VLF-EM highs oqly a r e  of i n t e r e s t  and 

no t  t h e  VLF-EM lows. The lows se rve  only t o  o u t l i n e  t h e  

&he highs.  

The anomalies A t o  C a r e  t h e  most i n t e r e s t i n g  and occur o f f  

of  t h e  property t o  t h e  south.  I t  appears t h a t  they a r e  

connected and, i n  f a c t ,  could we l l  form one anomaly s t r i k i n g  

i n  a  northwest d i r e c t i o n .  Anomaly A reaches a  f i e l d  s t r e n g t h  

of  8 %  and a  d i p  angle  of 3O, anomaly B, a f i e l d  s t r e n g t h  

of 1 2 %  and a  d i p  angle  of go ,  and anomaly C ,  a  f i e l d  s t r eng th  

of 5% and a  d i p  angle  of only lo. Anomaly A c o r r e l a t e s  

with a  s l i g h t  magnetic low. Some lows i n  o the r  a r e a s  a r e  

known t o  r e f l e c t  a l t e r a t i o n  around a  mineral  depos i t .  

Anomaly D ,  a s  mentioned above c o r r e l a t e s  with a  magnetic 

low. I t  s t r i k e s  northwest,  has a  f i e l d  s t r e n g t h  of 6 %  and a  

d i p  angle  of  4.5O. 

Anomaly E c o r r e l a t e s  with a  magnetic high,  b u t  does no t  have 

a  d i p  angle  reading'. I t  reaches a  f i e l d  s t r e n g t h  of 5%. 

4 

Anomaly F i s  f a i r l y  l a r g e ,  i s  of low i n t e n s i t y ,  and does no t  
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appear t o  c o r r e l a t e  wi th  t h e  magnetics. I t  has  a d i p  angle  
I 

reading of on ly  1 . 5 ~ .  I t  appears  t o  s t r i k e  i n  two d i r e c t i o n s ,  , 

e a s t e r l y  and n o r t h e a s t e r l y .  

Respec t fu l ly  submit ted,  

GEOTRONICS SURVEYS LTD. 
r7 

,&qrkJ$ 
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Geophysicis t  

September 1 2 ,  1974 
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