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S U M M A R Y  

Previous work on t h e  proper ty  cons is ted  of geochemical 

sampling on a c u t  g r i d  by P,H. Sevensma Consultants Limited 

followed by crawler t r a c t o r  t renching and s t r i p p i n g .  

Between September 15th. and October 16th. 1971, a 

reconnaissance magnetic and EM 16 survey w a s  c a r r i e d  out  over an  

a r e a  of approximately 20 claims near  Hanson Lakes, Yukon T e r r i t o r y  

on behalf  of Canadian Reserve O i l  and Gas Limited by Spartan Aero 

Limited, 

A number of encouraging conductors and magnetic anomalies 

were loca ted  ( p r o f i l e  shee t s )  and it i s  recommended t h a t  geologica l  

mapping, geochemical sampling and h o r i z o n t a l  o r  v e r t i c a l  loop EM 

b e  used t o  evalua te  t h e s e  a r e a s  f u r t h e r ,  
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I. INTRODUCTION 

A geophysical  survey was conducted on behalf  of 

Canadian Reserve O i l  and Gas Limited by Spartan Aero Limited on 

por t ions  of t h e  S i l v e r  and Spring Mineral Claim Groups i n  t h e  

per iod from t h e  15th,  September t o  t h e  16th.  October 1971. These 

claims appear on t h e  McQuesten Lake Sheet,  106-D-3. 

Geophysical methods employed were VLF electromagnet ic  

(VLF-EM) and magnetic ( ~ a g . ) .  

The ob jec t ive  of t h e  survey was t o  o u t l i n e  a r e a s  f o r  

f u r t h e r  follow-up t o  l o c a t e  base  metal  depos i t s ;  i n  p a r t i c u l a r  

lead-zinc-silver-cadmium bear ing  bodies  and s t r u c t u r e s .  

A t o t a l  of n ine teen  l i n e  miles  of reconnaissance 

magnetic and VLF-EM survey was performed on chain and compass 

t r a v e r s e  l i n e s .  This  i s  divided among t h e  var ious  claim groups 

a s  fol lows:  

S i l v e r  C l a i m  nos. 9 t o  16 i n c l u s i v e ,  

Spring Claim nos 5 t o  12 i n c l u s i v e ,  

S i l v e r  C l a i m  nos,  1 t o  8 i n c l u s i v e ,  

and 1 7  t o  24 i n c l u s i v e  

Spring Claim nos 1 t o  4 i n c l u s i v e ,  

13 and 14, and Spring Frac t ions  1 and 2 

10.7 mi les  

4.6 miles  

3.7 miles .  

SPARTAN AERO LIMITED 



One hundred f o o t  s t a t i o n  spacing w a s  genera l ly  employed 

on l i n e s  spaced 800 f e e t  a p a r t .  I n  a r e a s  of high g rad ien t s  readings 

were made every 50 f e e t ;  t h i s  work t o t a l l e d  4.1 miles .  

Personnel a s soc ia ted  w i t h  t h e  p r o j e c t  were a s  fol lows:  

J . M .  Holmstrom Keno, Y.T, Line c u t t e r  

E.R, Rockel Richmond, B.C. Geophysicist  

E . J .  Wilson Ottawa, Ontar io Geophysicist  

R.W. Stemp, P,Eng. Ottawa, Ontar io Chief Geophysicist .  

11, GEOLOGY 

Mapping by t h e  Geological Survey of Canada shows t h e  

claim block t o  be  under la in  by g r a p h i t e  s c h i s t s ,  thin-bedded 

q u a r t z i t e ,  quartz-mica s c h i s t ,  p h y l l i t e ,  calcareous s c h i s t  and minor 

thick-bedded q u a r t z i t e  of t h e  Lower S c h i s t  Formation of t h e  Yukon 

Group. Mapped throughout t h i s  formation a r e  small  i n t r u s i o n s  of 

meta-gabbro, me ta -d io r i t e  and meta-diabase (greenstone) .  These a r e  

common i n  t h e  a r e a  of t h e  survey, p a r t i c u l a r l y  i n  t h e  nor thern  

sec to r .  

G l a c i a l  depos i t s ,  mainly till, g l a c i o - f l u v i a l  depos i t s  

and g l a c i o - l a c u s t r i n e  g rave l ,  sand and s i l t  cover t h e  McQuesten 

Valley f l o o r  and t h e  lower s lopes  of Forbes H i l l .  They range i n  

th ickness  from a few f e e t  t o  50 f e e t  o r  more, and extend up s lope  

t o  an e l eva t ion  of 3,500 f e e t  on t h e  claim group. 
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111. GEOPHYSICAL INSTRUMENTATION AND METHODS 

Two geophysical  instruments  were employed i n  t h e  

survey. The Ronka EM 16 u n i t  ( S e r i a l  no. 111) f o r  VLF-EM 

measurements and t h e  Sharpe MF 1 V e r t i c a l  Fluxgate magnetometer 

( S e r i a l  no. 409109) f o r  mapping t h e  magnetic f i e l d .  

Control f o r  measurements was obtained by running chain 

and compass t r a v e r s e  l i n e s  simultaneously wi th  t h e  geophysical  

measurements between base  l i n e s  spaced t h r e e  t o  four  thousand f e e t  

a p a r t ,  Base l i n e  1 (5,500 f e e t )  and 3,000 f e e t  of base  l i n e  2 

were hand c lea red  and t h e  remainder of Base l i n e  2 and T i e  l i n e  1 

were c l ea red  wi th  a crawler t r a c t o r .  Base l i n e s ,  roads and t i e s  

t o  claim pos t s  e t c ,  were surveyed wi th  a Brunton compass and chain.  

Slope d i s t ance  f o r  100 f e e t  h o r i z o n t a l  was der ived i n  t h e  f i e l d  by 

using t h e  d i r e c t  reading Suunto l e v e l  incorporated i n  t h e  EM 16. 

Reconnaissance t r a v e r s e s  spaced 800 f e e t  a p a r t  were made using t h e  

same method of chaining and a S i l v a  " ~ r o s p e c t o r "  Compass. Closures 

of 5 f e e t  i n  chainage and 100 f e e t  i n  d i r e c t i o n  over a d i s t a n c e  of 

4,000 f e e t  were common. One hundred f o o t  s t a t i o n s  were marked 

w i t h  orange f lagging  and l a b e l l e d  wi th  f e l t  pen and where requi red  

50 f o o t  s t a t i o n s  were marked by b l u e  f lagging .  
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The magnetic survey has an arbitrary base level of 

500 gammas at base no. 1 which is situated on a wooden block 

about 25 feet southeast of the grid origin. Magnetic closures 

were made at least every 3 hours and corrections applied to 

remove diurnal drift. 

The EM 16 data is profiled in such a way that a 

"normal crossover" has its minimum on the left side and its 

maximum on the right side of the conductor axis. 

IV, DISCUSSION OF RESULTS 

In presenting the EM 16 data no attempt has been made 

to correct for topographic effects. The regional negative in-phase 

responses that vary down to - 60% on most traverse lines from 
lW00W to 40t00E is a reflection of the west facing hillside which 

has an approximate average slope of 20'. The VLF primary field 

tends to follow the major features of the topographic surface. 

Quadrature EM readings are considered of little signi- 

ficance in this area as phase shifts are associated with the effects 

of conductive ground on the primary and secondary signals. For 

example, the anomaly at 37+00E on line 48t00N has the in-phase and 

quadrature crossover in the same sense (graphically) indicating 

the conductor is in "conductive" ground while the response at 3+50E 

on line 6k00N shows a relatively "non conductive" host rock. 
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Areas showing l i t t l e  v a r i a t i o n  i n  EM response a r e  

probably deeply covered ( g r e a t e r  than  about 50 f e e t )  wi th  g l a c i a l  

till which i s  r e l a t i v e l y  e l e c t r i c a l l y  uniform and conductive, 

The a r e a  covered by l i n e s  2 k 0 0 S  and 32+00S and t h e  west end of 

l i n e  l6+00S and perhaps 12+00S f a l l  i n t o  t h i s  category. Bedrock 

i n  t h e s e  a r e a s  has no t  been adequately explored f o r  conductors 

and f u r t h e r  search  should be  c a r r i e d  out using conventional EM 

techniques,  

It i s  considered t h a t  many of t h e  weaker conductors 

de tec ted  i n  t h e  a r e a  west of Base l i n e  1 between l i n e s  G O O N  and 

l6+00S a r e  due t o  v a r i a t i o n s  i n  su r face  conduct iv i ty  and perhaps 

t o  underlying g raph i t e - sch i s t s ,  Trenching i n  t h e  a r e a  has exposed 

till wi th  varying amounts of fe r ruginous  cement and g r a p h i t i c  

s c h i s t s .  Graph i t i c  s c h i s t  was noted a t  3+25W on l i n e  G O O N  where 

a conductor i s  ind ica ted ,  

Magnetic p r o f i l e s  a r e  f l a t  on Sheet no. 1, Most of 

t h e  a c t i v i t y  on p r o f i l e s  of shee t  no 2 i s  probably a r e f l e c t i o n  

of t h e  greenstone i n  t h i s  a rea .  On Base l i n e  1 a t  22+50N a green- 

~ 
I s tone  ca r ry ing  magnetite wi th  remanent magnetism was noted. This  

would expla in  t h e  magnetic a c t i v i t y  i n  t h i s  a r e a  and perhaps t h a t  

a t  7+00E on l i n e  32+00N. The magnetic anomalies a t  40t00~-10tOOE, 

40tOON- 15+00E, 48+OON-25+OOE, 56+00N-32+00E and 72+00N-37+00E 

probably have s i m i l a r  sources as greenstones a r e  common i n  t h i s  

a r e a ,  With except ion of t h e  anomaly a t  72+00N-37+00E t h e s e  may b e  
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related to the same formation or structure. Correlation of 

features from line to line across 800 feet is hazardous in this 

area as structures appear small, 

The most interesting anomaly detected is on line 

58t00N at 7+50E. Here a VLF-EM anomaly is related to a magnetic 

feature (measured peak to trough is 3,200 gammas). It is not 

possible to completely explain this conductor but a body of 

sulphide, serpentinized greenstone or chloritic schist carrying 

magnetite or pyrrhotite is quite probable. 

The EM crossovers in the northern section of the area 

(Sheet 1) are probably related to variations in the conductivity 

of the greenstone or to contacts. However, all the stronger 

responses together with the magnetic anomalies should be tested 

further with conventional EM equipment. 

The crossovers on lines OI-OON, 8t00S and l6t00S 

extending from about 900 to 15-tOOE (Sheet 2) almost certainly 

arise from graphitic horizons as graphitic schist outcrops are 

common in the area. The immediate areas of these conductors 

should be examined by a geologist to verify this explanation in 

all cases. No explanation is apparent for the conductor at 23+00E 

on line 8t00S; it warrants further testing. 
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V. CONCLUSIONS AND RECOMMENDATIONS 

The search  f o r  lead-zinc-silver-cadimium v e i n  depos i t s  
\ 

i n  t h e  Keno H i l l  a r e a  poses a number of problems. The major one 

i s  t h e  usua l ly  s m a l l  dimensions of t h e  mineral ized sec t ions  of 

t h e  v e i n  f a u l t s  rendering them d i f f i c u l t  t o  d e t e c t .  Thus t o  

e f f i c i e n t l y  search  an a r e a  geophysical  l i n e  spacing should be  no 

g r e a t e r  than 400 f e e t .  

Conventional EM techniques should b e  q u i t e  e f f e c t i v e  

on those  of s u f f i c i e n t  s i z e  wi th  high contents  of lead  minera l i -  

za t ion .  However, t h e r e  a r e  o f t e n  s i g n i f i c a n t  amounts of s p h a l e r i t e  

present  which i s  a very poor conductor, thus  l i m i t i n g  i t s  usefulness .  

VLF-EM surveys o f f e r  t h e  advantages of being inexpensive 

and rap id  b u t  a r e  sub jec t  t o  a  number of l i m i t a t i o n s .  F i r s t l y  

conductive overburden o r  hos t  rocks severe ly  l i m i t  t h e  depth of 

explora t ion .  Secondly, anomalies tend t o  b e  generated by conducti-  

v i t y  changes i n  t h e  overburden, o r  a t  t h e  overburden/bedrock i n t e r -  

face .  Thi rd ly  s i n c e  t h e  frequency i s  high, t h e  response f a c t o r  of 

many geologica l  conductors, inc luding  orebodies,  i s  above t h e  range 

where apprec iable  quadrature e f f e c t s  a r e  generated.  Phase s h i f t s  

a r e  more usua l ly  a s soc ia ted  wi th  e f f e c t s  of conductive ground. An 

a d d i t i o n a l  problem i n  t h e  Keno H i l l  a r e a  i s  t h a t  t h e  s t ronges t  primary 
5. 

VLF s i g n a l ,  J i m  Creek, Washington, couples very poorly wi th  t h e  

nor theas t  and nor th  t rending  ve in  depos i t s .  The s i g n a l  from H a w a i i  

which would couple e x c e l l e n t l y  i s ,  unfor tunate ly ,  too  weak t o  b e  used 

f o r  r e l i a b l e  measurements. 
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OTTAWA, ONTARIO, 
November 26, 1971. 

None of t h e  common minerals  found i n  t h e  v e i n  f a u l t  

systems of t h e  a rea  a r e  magnetic, thus  magnetic measurements a r e  of 

l i t t l e  use i n  d i r e c t l y  de tec t ing  depos i t s .  However, they  should b e  

very u s e f u l  when used i n  conjunct ion w i t h  geologica l  mapping i n  

helping t o  determine t h e  r e l a t i o n s  and d i s t r i b u t i o n s  of greenstone 

bodies  which e x e r t  important c o n t r o l  over t h e  l o c a t i o n  of mineral ized 

zones. 

It i s  recommended t h a t  a l l  t h e  s t ronger  conductors loca ted  

on Sheet no. 1 and t h e  conductor on l i n e  8t00S a t  2300E (Sheet 2) b e  

inves t iga ted  f u r t h e r .  De ta i l ing  should be  c a r r i e d  out  w i t h  v e r t i c a l  

loop EM followed by geologica l  i n v e s t i g a t i o n  i f  warranted. Geochemical 

Addi t ional  

on l i n e s  

e i t h e r  

methods may b e  u s e f u l  i n  e l iminat ing  g r a p h i t e  conductors. 

follow-up should b e  done on t h e  conductive zones de tec ted  

8+00N, N O O N ,  8+00S and 16-kOOS between 5-t-00 and 2N00E t o  

confirm o r  r e f u t e  t h e  g r a p h i t i c  o r i g i n  suggested. No a d d i t i o n a l  wor 

i s  recommended f o r  t h e  southwest corner  bounded by Base l i n e  1 and 

l i n e  S O O N  (Sheet no. 2) i n  view of t h e  work a l r eady  completed by 

P.H, Sevensma Consultants Limited. 

Respect fu l ly  submitted,  

E.J .  Wilson, B.Sc., 
Geophysicist .  

, .v,' 

L i _  Robert W. Ste$pb: PpEng,,  
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CANADIAN RESERVE OIL AND GAS LIMITED 
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CANADIAN RESERVE O I L  AND GAS LIMITED 

C L A I M  MAP 
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