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S U M M A R Y  

This survey is a continuation and extension of a reconnaissance 

survey carried out in 1971 by E.J. Wilson over the Silver and Spring 

claim groups in the Forbes Hill area near Hanson Lakes, Yukon 

Territory. 

In addition to an expansion of the 1971 survey, a separate 

grid on the Rambler Hill side of Cache Creek was constructed and 

then combined with the Forbes Hill grid to form a master geophysical 

grid system. This grid system provided a means to develop an over- 

all picture of the geophysical situation in the Rambler-Forbes area, 

It was observed that the western portions of the area contained 

large amounts of rather continuous graphitic schist conductors. The 

north-eastern part produced a number of minor conductors which could 

be structurally controlled. One major magnetic lineation was mapped 

in detail near the north-eastern corner. Although minor amounts of 

economic mineralization were found associated with magnetite it was 

found that most magnetic activity in the area is related to greenstone 

bodies which occur throughout the schistose country-rock. The south- 

east part of the area showed two trends which could not be conclusi- 

vely attributed to schistose conductivity since no detail survey 

was performed over them. 
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In order of priority the following conductor systems are 

deemed most worthy of further investigation: 

1. Detail anomaly "EE" on Map 11 

2 , Detail anomaly "MM" on Map 8 

3.  Reconnaissance anomaly at station 91+301W on line 

32+OOS on Map 10. 

4.  Reconnaissance anomaly trend A, - B, - C, - D on Map 13. 

5. Reconnaissance anomaly trend 5, - F on Map 13. 

Since discontinuous mineralization was observed on the 

Rambler Hill plateau, induced polarization techniques could prove 

useful in establishing additional areas of concentrated sulphide 

mineralization. 
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I. INTRODUCTION 

A geophysical  survey was conducted on behal f  of 

Canadian Reserve O i l  and G a s  Limited by Spar tan  Aero Limited on 

minera l  c laim groups i n  t h e  Rambler H i l l  area and Forbes H i l l  a r e a .  

The claim groups o r  por t ions  there-of  covered by t h e  survey were 

t h e  I r e n e ,  Copper, T ige r ,  Vern, Nat, J an ,  Bobi, Lucky, Bear,  O t t e r ,  

Spring,  S i l v e r ,  Isa, and Punch groups. These claims appear on t h e  

McQuesten Lake C l a i m  Map Sheet 106-D-3. The work was c a r r i e d  out  

i n  t h e  per iod  from June 19 t o  September 23, 1972. 

Geophysical methods employed were t h e  Very Low Frequency 

e lec t romagnet ic  (VLF-EM), magnetic (mag.), V e r t i c a l  Loop electroma- 

g n e t i c ,  and Hor izonta l  Loop electromagnet ic  systems of explora t ion .  

The o b j e c t  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  geophysical  follow-up, thence t o  d e l i n e a t e  a r e a s  of conduc- 

t i v i t y  and/or  h igh  magnetic i n t e n s i t y  i n  o rde r  t o  he lp  design a 

& - % J J T ~ Q  p r e g r x r i ~ e  f o r  the  l o c a t i o n  of b a s e  metal  minera l  depos i t s .  

A t o t a l  of 134.8 miles  of survey was performed on t h e  

above-mentioned groups of claims. The work involved reconnaissance 

surveying,  d e t a i l  surveying, magnetic surveying,  and chainage of 

survey l i n e s .  Ind iv idua l  mileage t o t a l s  f o r  each type of work a r e  

a s  fo l lows;  
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Reconnaissance Survey 53.7 mi les  

D e t a i l  Survey 34.0 mi les  

Magnetic Survey 18.8 mi les  

Line Chainage 28.3 miles .  

Personnel  a s s o c i a t e d  w i t h  t h e  p r o j e c t  were as fol lows:  

Djukas te in  Mayo, Y.T. 

Smith Kamloops, B.C. 

Dupuis F o r t  Smith, N.W.T. 

Wagner Vancouver, B. C, 

Tretwold P o r t  Moody, B.C. 

Crawler Trac to r  
Operator 

Line c u t t e r  

Line c u t t e r  

Line c u t t e r  

Geophysical 
a s s i s t a n t  

P.G. Morgan North Vancouver, B. C. 

J.C. Barker Ottawa, Ontar io  

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

Geophysical 
a s s i s t a n t  

Geophysicis t  

Geophysicis t  

Chief Geophysicis t ,  

For ease  of r e fe rence  t h e  combined Rambler-Forbes g r i d  

a sys tem h s  beer, dLvided i n t o  f i v e  regions ,  "A" through "E". These I 
/ regions  a r e  bounded by major base  l i n e s  a s  shown on Map 1 (Geophysical 
I 
I ' Survey Grid Plan) .  Each region  has a s e t  of maps which p r e s e n t  t h e  
I 
I 

/ amount, l o c a t i o n ,  and type of work done w i t h i n  i t s  boundaries .  With 

I t h e  except ion of Map 14a, b ,  and c ,  (Geophysical Traverse  Plan,  
I 

I Region "E") t h e  l e f t  and r ight-hand boundaries of a l l  map s h e e t s  a r e  

o r i e n t e d  North loow. I n  t h e  case  of Map 14a, b ,  and c  t h e s e  boundaries  

a r e  o r i e n t e d  North 20%. 
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11. GEOLOGY 

Geological  Survey of Canada Map 1268A shows t h a t  t h e  

e n t i r e  survey a r e a  i s  under la in  by t h e  Lower S c h i s t  d i v i s i o n  of 

t h e  Yukon Group. This  m a t e r i a l  i s  of J u r a s s i c  age  and i s  composed 

of g r a p h i t i c  p h y l l i t e ,  thin-bedded and p h y l l i t i c  q u a r t z i t e s ,  and 

p h y l i i t e .  S c a t t e r e d  p ro fuse ly  throughout t h e  formation and commonly 

w i t h i n  t h e  survey a r e a  a r e  small  i n t r u s i o n s  of greenstone ( d i o r i t e ,  

gabbro, and t h e i r  a l t e r e d  equ iva len t s ) .  The more competent greenstone 

i n t r u s i o n s  form blocky out-crops and sca rps  i n  some p a r t s  of t h e  

survey a r e a .  

The main f a u l t s  ev ident  h e r e  s t r i k e  g e n e r a l l y  north-south 

t o  nor thwester ly .  These f a u l t s  a r e  be l i eved  t o  b e  r e l a t e d  t o  nor th-  _ _, 

e a s t e r l y  s t r i k i n g  v e i n  f a u l t s  i n  t h e  Keno H i l l  and Galena H i l l  a r eas .  

G l a c i a l  depos i t s  composed mainly of till, g r a v e l ,  sand, 

and s i l t  cover t h e  McQuesten Valley f l o o r .  This  m a t e r i a l  i s  evident  

as Kame t e r r a c e s ,  l a t e r a l  moraines, and i n  meltwater channels on 

t h e  wes tern  s lopes  of both  Rambler and Forbes H i l l .  
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111. GEOPHYSICAL INSTRUMENTATION AND METHODS 

S i x  geophysical  instruments  were employed i n  t h e  survey. 

Two Ronka EM 16 u n i t s  ( S e r i a l  nos. 111 and 2306) and two Sharpe MF 1 

V e r t i c a l  Fluxgate  magnetometers ( S e r i a l  nos. 30427 and 409109) were 

used f o r  VLF-EM measurements and magnetic f i e l d  measurements i n  t h e  

reconnaissance p o r t i o n  of t h e  survey. 

For d e t a i l e d  examination of s e l e c t e d  a r e a s  

SE-300 u n i t  w a s  used i n  t h e  v e r t i c a l  loop f i x e d  t ransmi 

a Sharpe 

t t e r  mode 

and Crone Shootback mode. Also a Sheridan-Kelk Magniphase e l e c t r o -  

magnetic u n i t  ( h o r i z o n t a l  loop) was used f o r  some d e t a i l  work. 

The geophysical  g r i d  system i n  t h e  Rambler H i l l  a r e a  

w a s  designed p r i m a r i l y  t o  o b t a i n  maximum elec t romagnet ic  coupling 
, 

w i t h  any conductive base  meta l  depos i t s  occurr ing  i n  t h e  aforementioned 

n o r t h  and n o r t h e a s t e r l y  s t r i k i n g  ve in  f a u l t  o r  f r a c t u r e  systems. A t  

t h e  same time some thought w a s  given t o  t h e  es tabl i shment  of an  

e f f i c i e n t  g r i d  and t o  minimizing t h e  amount of l i n e  c u t t i n g  necessary.  

Therefore,  i n i t i a l l y  a fundamental t i e - l i n e  (L-Ot-00) w a s  s i t u a t e d  

along t h e  pre-cut  l o c a t i o n  l i n e  of I r e n e  no. 1 and no. 2 and Copper 

no. 1 through 6. This  l i n e  was then  continued by bull.dozer on t h e  

same heading t o  a t o t a l  of 14,500 f e e t  west of I r e n e  claim no. 1, 2,  

3 and 4 pos t  no. 1. 

From t h e  t i e - l i n e  four  perpendicular  l i n e s  were bulldozed 

and p a r t l y  hand c u t  t o  se rve  a s  c o n t r o l  l i n e s  (Base Lines)  f o r  t h e  

reconnaissance and d e t a i l  survey g r i d .  These l i n e s  ranged from 
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4700' t o  7700' i n  l eng th  and were spaced from 3700' t o  5500' a p a r t .  

Much of Base Line 1351-00W was s i t u a t e d  along a win te r  road t o  reduce 

l i n e  c u t t i n g  even though t h e  d i r e c t i o n  w a s  not  perpendicular  t o  t h e  

t i e  l i n e  L-04-00. 

For the reconnaissance survey of t h e  Nat c laims ( i n  

Region "B") t h e  pre-cut  N a t  l o c a t i o n  l i n e  w a s  used as base  l i n e  

4 6 - t O O W .  

Reconnaissance t r a v e r s e s  were p a r a l l e l  t o  l i n e  L-Ot- 

and spaced 800 f e e t  a p a r t .  D e t a i l  l i n e s  were bul ldozed and/or  hand- 

c u t  a t  400 f o o t  i n t e r v a l s  as determined by t h e  reconnaissance r e s u l t s .  

A l l  d i s t a n c e  measurements such a s  chainage of claim 

p o s t s ,  t r a v e r s e  l i n e s ,  and c u t  l i n e s  were co r rec ted  t o  t h e  h o r i z o n t a l  
-1 

by us ing  t h e  d i r e c t  reading Suunto l e v e l  incorpora ted  i n  t h e  EM-16 

u n i t .  

A 1 1  compass bea r ings  were obta ined  w i t h  a S i l v a  

I I ~ r o s p e c t o r "  Compass us ing  a magnetic d e c l i n a t i o n  of 3 3  o .east. 

One hundred f o o t  s t a t i o n s  were marked w i t h  f l agg ing  and 

l a b e l l e d  w i t h  f e l t  pen on a l l  l i n e s .  The f l a g g i n g  colour  was b r i g h t  

orange on a l l  t r a v e r s e  l i n e s ,  and r e d ,  orange, b l u e ,  yellow and whi te  

on p i c k e t  l i n e s .  

The magnetic survey has a n  a r b i t r a r y  base  l e v e l  of 

310 gammas near  t h e  no. 1 p o s t s  f o r  I r e n e  claims no 1, 2 ,  3 and 4  

(at  00 on L-WOO). Magnetic c losures  were made every hour o r  l e s s  

on base  l i n e s  and magnetic d e t a i l  l i n e s ,  and approximately every 3 hours 
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on t r a v e r s e  l i n e s  i n  order  t o  remove d i u r n a l  d r i f t .  

I n  t h e  Forbes H i l l  a r e a  ( regions  "D" and "E") t h e  1972 

g r i d  system was a n  extens ion  of a geophysical  g r i d  used i n  1 9 7 1 b y  

E . J .  Wilson. Three b a s e  l i n e s  (BL-1, 2 and 3) were bul ldozed i n  

1971, two of which (BL-1 and 2)  were chained and used as c o n t r o l  l i n e s  

f o r  1971 reconnaissance t r a v e r s e  l i n e s .  I n  1972 BL-3 was chained, 

and b o t h  BL-1 and BL-3 w e r e  extended t o  Cache Creek t o  t i e  i n  wi th  

t h e  Rambler H i l l  g r i d  system. 

Reconnaissance coverage w a s  c a r r i e d  o u t  e a s t  of Base 

Line 2 us ing  Base Line 3 as a c o n t r o l ,  and completed n o r t h  of t h e  

1971 g r i d  t o  Cache Creek. 

Required d e t a i l  l i n e s  i n  t h e  Forbes H i l l  a r e a  w e r e  

bul ldozed where no previous c u t  l i n e s  e x i s t e d .  Old c u t  l i n e s  were 

used wherever poss ib le .  A l l  d e t a i l  work i n  t h e  Forbes Hill a r e a  w a s  

con£ ined  t o  region  "El'. 

The magnetic survey i n  t h e  Forbes H i l l  area i s  based on 

t h e  1971 survey by  E . J .  Wilson which used an  a r b i t r a r y  base  l e v e l  of 

i 500 gammas s i t u a t e d  near  t h e  1971 g r i d  o r i g i n .  (page 4 ,  para ,  1, 
I 
I 
1 s e c t i o n  111 , A  Geophysical Report on t h e  S i l v e r  and Spring C l a i m  Groups, 
I 

I 
! 1971). Diurnal  d r i f t  c o n t r o l  w a s  accomplished i n  t h e  same way a s  i n  

I 
I t h e  Rambier H i l l  a r e a .  
j 
1 
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I V .  DISCUSSION OFKESULTS 

EM-16 data and SE-300 Fixed Transmitter mode (Vertical 

LOOP) data for all regions are 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 c,onductor axis, SE-300 Crone Shootback data are 

profiled such that negative resultant dip angles are plotted below 

the line of reference, with such negative perterbances which are 

consistantly negative 5 degrees or more depicting anomalous areas. 

Magniphase (horizontal loop) results are profiled with phase readings 

increasing above and amplitude readings increasing below the ref e- 

rence line, 

Throughout the reconnaissance survey percent slope 

measurements were taken along with EM-16 readings for the purpose 

of interpretation. Although the profiles have not been corrected 

for topographic effects, slope measurements were used to compensate 

for topography during the interpretation of the curves. 

Reconnaissance results and detail results from each 

region ("A" through "E") of the combined Rambler - Forbes grid 

system will be interpreted by region. 

For more convenient reference SE-300 Fixed Transmitter 

conductor axes and transmitter locations have been assigned letters, 

such as "A-2", or "A MM - 3" etc.. In most cases the transmitter 

location "A1', will be on the conductor axis. 
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A) Region "A" - Maps 2 ,  3 ,  4 ,  and 5 

Reconnaissance EM work he re  produced only  one a r e a  of 

i n t e r e s t .  This  was on l i n e  2 k 0 0 S  between s t a t i o n s  1 E  and 7E. 

Subsequent follow-up using SE-300 equipment i n  t h e  Crone Shootback 

mode and Fixed Transmi t te r  ( V e r t i c a l  LOOP) mode i n d i c a t e d  a f l a t  

ly ing  conductor. When coupled w i t h  an  i n t e r p r e t a t i o n  of EM-16 work, 

t h e  r e s u l t s  a r e  sugges t ive  of shal low dipping,  poor ly  conduct ive 

m a t e r i a l ,  of moderate depth (perhaps 100 ')  between s t a t i o n s  2E and 

6E on l i n e  24+00S. 

Magnetism a s s o c i a t e d  w i t h  m i n e r a l i z a t i o n  i n  a t r ench  

nea r  t h e  number 1 p o s t s  of minera l  claims I r e n e  no. 1, 2 ,  3 ,  and 4 

(near  t h e  g r i d  o r i g i n )  p l u s  s i g n i f i c a n t  magnetic a c t i v i t y  on l i n e  

S O O N  prompted a  d e t a i l e d  magnetic survey over most of t h e  above 

mentioned claims. Resu l t s  of t h e  survey i n d i c a t e d  a n  area of 

magnetic a c t i v i t y  t rending  i n  roughly t h e  same d i r e c t i o n  as t h e  

m i n e r a l i z a t i o n  a l r e a d y  exposed i n  t h e  t rench.  Map 5 shows t h i s  

major magnetic l i n e a t i o n ,  and a l s o  some minor p e r t e r b a t i o n s  t o  t h e  

west of BL-&OO on l i n e  2 + 0 0 ~ .  

Electromagnet ic  d e t a i l i n g  was c a r r i e d  out  a c r o s s  t h e  

t r ench ing  and over t h e  magnet ical ly  a c t i v e  areas i n  a n  e f f o r t  t o  

d e l i n e a t e  a  conduct ive zone. I n i t i a l l y  t h e  Magniphase Hor izon ta l  

Loop equipment was t r i e d  wi thout  success .  Then t h e  SE-300 equipment 

vas used i n  two modes, Fixed Transmi t te r  ( V e r t i c a l  Loop) and Crone 

Shootback mode. C o i l  s p a c i n g o f  400 f e e t  were used i n  b o t h  cases  

i n  order  t o  o b t a i n  maximum depth pene t ra t ion .  Also a coil spacing 
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of 200 f e e t  was t r i e d  using t h e  Fixed Transmi t te r  method t o  t e s t  

f o r  a  s h o r t ,  shallow, s t e e p l y  dipping conductor. Once a g a i n  a l l  

r e s u l t s  i n d i c a t e d  no cont inuously conduct ive m a t e r i a l  p r e s e n t .  

For t h e  remainder of Region "A" most p e r t e r b a t i o n s  of 

t h e  reconnaissance p r o f i l e s  have been a t t r i b u t e d  t o  topographic 

e f f e c t s .  A n o t a b l e  except ion  i s  a  l a r g e  p o s i t i v e  quadra tu re  anomaly 

on l i n e  l6t00N between 13W and 17W which i l l u s t r a t e s  t h e  e f f e c t  of 

conduct ive overburden ( i n  t h i s  case  a swampy gulch bottom) on t h e  

quadra tu re  t r a c e .    his type of response ( l a r g e  p o s i t i v e  quadra ture)  

i s  c h a r a c t e r i s t i c  of near  su r face ,  low conduct iv i ty  m a t e r i a l .  Other 

minor v a r i a t i o n s  i n  t h e  t r a c e s  a r e  i n s i g n i f i c a n t  and a r e  due t o  l o c a l  

v a r i a t i o n s  i n  overburden conduc t iv i ty  o r  depth.  
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B) Region "R" - Maps 6 ( a ,  b ) ,  7 ( a ,  b ) ,  and 8 

Reconnaissance work (map 7a and 7b) produced s e v e r a l  

anomalies worthy of cons ide ra t ion .  

Although c o r r e l a t i o n  of anomalous regions  from l i n e  t o  

l i n e  w i t h  a n  800 f o o t  l i n e  spacing i s  open t o  ques t ion ,  by keeping 

t h e  p r e f e r r e d  n o r t h  t o  n o r t h - e a s t e r l y  d i r e c t i o n  i n  mind, t h r e e  

anomalous t r e n d s  a r e  brought t o  l i g h t .  The f i r s t ,  p a r t l y  on Map 7a 

and p a r t l y  on 7b occurs between s t a t i o n  54 (+201)W on l i n e  40t00N 

and s t a t i o n  58 (+401)W on l i n e  32+00N. Secondly, a t r e n d  appears  

from s t a t i o n  37+601W on l i n e  32+00N through 39+701W of l i n e  2&OON 

t o  40+70tW on l i n e  16+00N. F i n a l l y  t h e  t h i r d  t r e n d  occurs on l i n e s  

16+00S, 24+00S, and 32+00S a t  s t a t i o n s  51+801W, 54+301W, and 56t901W 

respec t ive ly .  

EM-16 r e s u l t s  from t h e  f i r s t  system suggest  a somewhat 

lower conduc t iv i ty  than  would b e  expected i n  a massive (continuous) 

su lphide  body, 

The second and t h i r d  t r e n d s  appear t o  l i e  roughly i n  

l i n e  suggesting s t r u c t u r a l  con t ro l .  A d e t a i l  survey performed ac ross  

p a r t  of the  t h i r d  t r e n d  i n d i c a t e d  a shallow, weak conductor,  shown 

as "MM-1" " M M - ~ "  and "Mbl-4" on Map 8. 

The r e l a t i v e l y  weak response g iven  by t h i s  conductor 

Coes no t  permit a r e l i a b l e  e s t ima te  of i t s  d i p ,  however, a f a i r l y  

s t e e p  d i p  i s  ind ica ted .  
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TWO a d d i t i o n a l  anomalies occur on l i n e  8-t-00s a t  53+601W 

and 5&601W. These anomalies a long w i t h  t h e  systems a l r e a d y  d iscussed  

e x h i b i t  l e s s  than  appeal ing conduc t iv i ty ,  c h a r a c t e r i s t i c s ,  and a r e  

no t  a s s o c i a t e d  w i t h  any magnetic a c t i v i t y .  

Topographic changes and l o c a l  d i s c o n t i n u i t i e s  i n  

conduct ive overburden account f o r  t h e  remaining EM-16 p r o f i l e  changes 

i n  Region "B" . 
Prominent magnetic f e a t u r e s  i n  t h i s  r eg ion  can b e  

a t t r i b u t e d  t o  magnet i te  w i t h i n  greenstone bodies  s i t u a t e d  throughout 

t h e  a rea .  
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C) Region "C" - Maps 9 ,  10, and 11 

Much of reg ion  "C" has  been shown t o  b e  conduct ive by 

t h e  reconnaissance EM-16 surveys.  This  conduct iv i ty ,  however, f o r  

t h e  most p a r t  occurs near su r face ,  and i s ,  as i n d i c a t e d  by t h e  

quadra tu re  t r a c e  i n  many cases  of low conduct iv i ty .  ResuLts from 

t h e  SE-300 equipment us ing  t h e  Crone Shootback method w i t h  b o t h  400 

and 200 f o o t  c o i l  spacings i n d i c a t e  s i g n i f i c a n t  conductive m a t e r i a l  

down t o  a t  l e a s t  200 f e e t  below sur face .  

Using t h e  SE-300 i n  t h e  Fixed Transmi t te r  ( V e r t i c a l  Loop) 

mode a n  ex tens ive  d e t a i l  survey w a s  c a r r i e d  out  over some of t h e  more 

i n t e r e s t i n g  anomalies. Seven major conductor axes were d iscovered  

t r end ing  roughly north-west.  These seven systems, shown a s  conductors 

I I ~ B I I  , "CC", "DD", "FF", "GG", "HH" and "JJ" on Map 11, al l .  show 

marked v a r i a t i o n s  i n  d ip ,  depth,  s t r e n g t h  and conduc t iv i ty  a long 

t h e i r  r a t h e r  sinuous s t r i k e .  Conductor "JJ" pinches out  o r  j o i n s  

conductor "HH" s h o r t l y  a f t e r  "JJ-10" on l i n e  28+00N. A s  conductors 

l l ~ ~ l r  and "HH" swing westward i n  t h e  nor th ,  t h e y  appear t o  plunge 

northwest ,  and probably merge beneath McQuesten Lake. 

The most i n t e r e s t i n g  response observed i n  t h i s  r eg ion  

1 was over conductor "EE", l oca ted  on l i n e  &OON a t  s t a t i o n  117W. The 

response he re  i n d i c a t e s  a conductor of moderate depth (of t h e  o rde r  

of 100 f e e t )  w i t h  a near  v e r t i c a l  d i p ,  and whose depth  extenc i s  
I 

g r e a t e r  than  t h a t  of a l l  o the r  conductors covered by t h e  d e t a i l  

survey. P r o f i l e s  on l i n e s  8-i-OON and WOO conclus ive ly  ind ica te  
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terrritnation of conduc t iv i ty  such t h a t  conductor "EE" must b e  l e s s  

than  800 f e e t  i n  length.  

Hardly worth mentioning i s  conductor "LL" on l i n e  

28t00N. Since  SE-300 d ip  ang les  observed he re  l i e  w i t h i n  t h e  

margin of e r r o r  expected i n  rough t e r r a i n ,  no i n t e r p r e t a t i o n  can 

b e  made from t h e  d e t a i l  curves.  S u f f i c e  it t o  say  t h a t  the p o s i t i v e  

quadra tu re  t r a c e  on t h e  EM-16 p r o f i l e s  i n d i c a t e s  low conduc t iv i ty  

from shallow g r a p h i t i c  m a t e r i a l  o r  from conductive overburden. 

An i n t e r e s t i n g  and noteworthy EM-16 response  occurs  

on l i n e  32+00S between s t a t i o n s  88W and 94W. What appears  t o  b e  a 

ve ry  good anomaly occurs a t  s t a t i o n  91+301W. I f  taken  a t  f a c e  v a l u e  

it would seem t h a t  a good conductor l i e s  approximately 100 f e e t  down 

from t h e  c r e s t  of a ve ry  s t e e p  s l o p e  near  Cache Creek. It  must, 

however, b e  remembered t h a t  V. L.F. waves tend  t o  fo l low major topo- 

g raph ic  i r r e g u l a r i t i e s  and thus  can i n  mountainous a r e a s  produce a n  

i r r e g u l a r  t r a c e  which may con ta in  spurious anomalies. I n  t h i s  case  

t h e  a n a l y s i s  of recorded s l o p e  measurements revealed  t h a t  a "tope- 

graphy - produced" anomaly w a s  highly probable.  A conclus ive  dec i s ion  

could not  b e  reached a s  t o  t h e  v a l i d i t y  of t h i s  anomaly because of 

t h e  r a t h e r  s i g n i f i c a n t  nega t ive  quadra ture  response a t  t h e  anomalous 

po in t .  Negative quadra ture  readings i n d i c a t e  moderate t o  high 

conduc t iv i ty ,  and s i n c e  the quadra ture  t r a c e  i s  unaf fec ted  by topo- 

graphy i t  i s  sugges t ive  of bedrock conduc t iv i ty ,  
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Elsewhere i n  r eg ion  "C" l a r g e  low conduc t iv i ty  EM- 16 

Magnetically,  most of reg ion  "C" i s  q u i t e  i n a c t i v e .  

Survey l i n e s  l6+00S, 24+00S, and 32+00S show some magnetic p e r t e r -  

b a t i o n s  apparen t ly  i n c r e a s i n g  i n  frequency along t h e  more s o u t h e r l y  

l i n e s .  I n  some cases  magnetic a c t i v i t y  appears  near  e lec t romagnet ic  

anomalies,  a l though no d e f i n i t e  r e l a t i o n s h i p  i s  obvious. 

I 
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anomalies occur which do not  respond t o  t h e  SE-300 equipment. This 

can be  due t o  t h e  much h igher  frequency employed by  t h e  EM-16 u n i t ,  

enabl ing i t  t o  respond t o  m a t e r i a l  w i t h  a conduc t iv i ty  lower than 

t h a t  d i s c e r n i b l e  w i t h  t h e  SE-300 equipment. A d i s t i n c t  p o s s i b i l i t y  

i n  t h i s  c a s e  a r e  f l a t  ly ing  g r a p h i t i c  beds of low conduc t iv i ty  t h a t  

c o n t a i n  l o c a l  th i ckness  on depth v a r i a t i o n s .  These v a r i a t i o n s  would 

produce t h e  "ropiness"  observed on t h e  EM-16 t r a c e  b u t  would not  

a f f e c t  t h e  SE-300. 

Examples of t h i s  a r e  p r o f i l e s  "AA", "KK" and t h e  above 

mentioned conductor "LL" on Map 11. 
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D) Region I'D" - Maps 12 and 13 

Resu l t s  from t h e  EM- 16 and magnetic reconnaissance 

survey show s e v e r a l  major d is turbances  on b o t h  t h e  In-phase and 

Quadrature t r a c e s .  This  a c t i v i t y  occurs i n  t h e  nor the rn  h a l f  of 

t h e  region ,  mainly on t h e  nor th- fac ing  s lopes  t o  Cache Creek. 

Although an a t tempt  t o  match anomalous a r e a s  a c r o s s  

1 800 f o o t  spaced survey l i n e s  can o f t e n  lead  t o  erroneous r e s u l t s ,  
I 1 t h e  inescapable  s i m i l a r i t y  between c e r t a i n  EM anomalies on these  

p r o f i l e s  n e c e s s i t a t e s  some rudimentary c o r r e l a t i o n s .  Thus s ix  

zones through which s i m i l a r  c h a r a c t e r  p e r s i s t s  a r e  i n d i c a t e d  on 

Map 14, They a r e  marked a s  A through D and E t o  F i n  a s e p a r a t e  - -9 - - 

system. 

Throughout t h e  a c t i v e  a r e a  a s t rong  quadra tu re  response,  

i n  many cases  negat ive ,  i s  a s s o c i a t e d  wi th  t h e  In-Phase d is turbances .  

This  sugges ts  t h a t  t h e  anomalous p r o f i l e s  a r e  produced by conducti-  

/ v i t y  of some s o r t  r a t h e r  than  topography e f f e c t .  Furthermore topo- 

graphy s lope  a n a l y s i s  r e s u l t s  do not  adequately account f o r  most 

I of t h e  anomalies observed he re ,  
1 

The conductor system descr ibed a s  A through D i s  - - 

, est imated t p  occur a t  a depth of 150 t o  200 f e e t .  The system i s  a 

I 

1 d o ~ b l e  conductor and e x h i b i t s  r e l a t i v e l y  l a r g e  nega t ive  quadra ture  
I 

readings  along much of i t s  length.  
i 
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System E - F i s  a l s o  a double conductor and est imated - - 
t o  range from 50 t o  100 f e e t  i n  depth.  P o s i t i v e  quadra ture  readings 

w i t h  t h e s e  anomalies po in t  t o  a low conduc t iv i ty  source.  

Magnetic a c t i v i t y  i s  seen  i n  va r ious  p a r t s  of t h e  region,  

1 i n  one i n s t a n c e  contiguous t o  an  EM anomaly a t  s t a t i o n  47+20fE on 

l i n e  641-00~ ( p a r t  of system E - F) . A l a r g e  magnetic low appears - - 
I near  a n  EM anomaly a t  s t a t i o n  56+901E on l i n e  48-t-00~ ( t h e  last 

anomaly of system A through D) .  Most of t h e  magnetism seen i n  region  - - 

'ID" corresponds f a i r l y  c l o s e l y  w i t h  greenstone bodies  shown on Map 

12688 of Geological  Survey of Canada - Memoir 357. 

Other EM-16 anomalies observed (with axes drawn), 

a l though no t  v i s i b l y  continuous from l i n e  t o  l i n e ,  show c h a r a c t e r i s t i c s  

similar t o  t h e  major systems d iscussed  above. 
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E) Region "E" - Maps 14 (a ,  b ,  c ) ,  15, and 16 (a ,  b ) .  

Only two l i n e s  of reconnaissance EM-16 and Pfag. were 

surveyed i n  region  "E", These l i n e s  were p u t  i n  t o  complete t h e  

1971 reconnaissance p i c t u r e  which ended a t  l i n e  72+00N. Resu l t s  

from t h e  1972 survey were ve ry  s i m i l a r  t o  those  obtained i n  1971 

and suggest  con t inua t ion  of conduc t iv i ty  from l i n e  72+00N t o  Cache 

Creek. This  w a s  borne out  by d e t a i l  survey r e s u l t s .  

The d e t a i l  survey of t h i s  r eg ion  covered EM-16 anomalies 

obtained by E , J .  Wilson i n  1971. Survey l i n e s  f o r  d e t a i l  work were 

c u t  by crawler  t r a c t o r ,  and where p o s s i b l e  o l d  c u t  l i n e s  were re-used. 

The r e s u l t s  i n  t h i s  r eg ion  a r e  i n  genera l  ve ry  similar 

t o  t h e s e  obtained i n  region  "C". The same sinuous conductor axes 

p r e v a i l ,  w i t h  p r o f i l e s  i n d i c a t i n g  a l a r g e  v a r i a t i o n  i n  depth and 

d i p  of t h e  conduct ive ma te r i a l .  

It should b e  poin ted  ou t  t h a t  i n  some cases  conductor 

axes i n  t h i s  r eg ion  "zig-zag" as a r e s u l t  of a d i f f e r e n c e  from l i n e  

t o  l i n e  between t h e  t h e o r e t i c a l  p o s i t i o n  of t h e  o r i g i n  of l i n e  

chainage on t h e  d e t a i l  map and t h e  a c t u a l  p o s i t i o n  of t h i s  o r i g i n  

on t h e  ground a s  shown on t h e  t r a v e r s e  plan.  Examples a r e  conductor 

axes S-6 (which should be  moved 300 fee t  e a s t ) ,  and M-3 ( a l s o  P-1) 

on l i n e  32-tOON. 

Dual frequency conduc t iv i ty  t e s t s  over some conductors 

i n d i c a ~ e d  a wide range of c o n d u c t i v i t i e s  as i n  region " C " .  
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A t o t a l  of e leven major t rends  ( those  w i t h  3 o r  more 

recorded conductor axes ) ,  a s  w e l l  a s  f o u r  minor conductors were 

d e l i n e a t e d  during the  survey, 

I 

SPARTAN AERQ LIMffED 



V, CONCLUSIONS AND RECOXE3hDATIONS 

The major i ty  of conductive m a t e r i a l  found i n  t h i s  survey, 

e s p e c i e l l y  i n  regions  "C" and "E", can b e  explained away a s  near- 

s u r f a c e  shallow dipping g r a p h i t i c  s c h i s t .  This  m a t e r i a l  c h a r a c t e r i s -  

t i c a l l y  produces r e s u l t s  which w i l l  show lengthy meandering conductors 

w i t h  v a r i a t i o n s  i n  d i p  and depth along s t r i k e .  Var ia t ions  i n  t h e  

amount of g r a p h i t e  present  i n  t h e  schist  account f o r  conduc t iv i ty  

changes w i t h i n  conductors o r  from one conductor t o  another .  

It appears  t o  t h e  w r i t e r  t h a t  t a r g e t  m i n e r a l i z a t i o n  i n  

t h i s  a r e a ,  a l though found i n  what seems t o  b e  massive form, occurs 

i n  f a c t  as chunks of conductive minera l  d issevered  by weathering. 

This  m a t e r i a l ,  be ing  e l e c t r i c a l l y  discont inuous,  would then  no t  

c r e a t e  s u f f i c i e n t  secondary electromagnet ic  f i e l d s  needed t o  g ive  a 

response i n  t h e  EM survey equipment, On t h e  o t h e r  hand Induced 

P o l a r i z a t i o n  (I. P. ) methods would respond r e a d i l y  s i n c e  they a r e  

dependent on t h e  e a r t h ' s  c a p a c i t i v e  r eac tance  r a t h e r  than  i t s  conduc- 

tance.  I .P .  should t h e n  b e  a u s e f u l l  method f o r  coverage of 

l ' d i f f i c u l t "  EM a r e a s  and d e t a i l  follow-up of unexplained EM conduc- 

t o r s .  

The conclusions and recommendations from t h e  r e s u l t s  

of t h e  survey w i l l  be  discussed i n  more d e t a i l  by region .  This  

d l scuss ion  i s  as fo l lows:  



A) Region A 

The f l a t  ly ing ,  poorly conductive m a t e r i a l  ev ident  on 

/ l i n e  2irtOOS (between 1E  and 7E) i s  probably g r a p h i t e  s c h i s t .  Much 

s c h i s t o s e  m a t e r i a l  w a s  found i n  t h i s  a r e a  and a sample of g r a p h i t e  

s c h i s t  taken a t  s t a t i o n  21W (Rx.S. no. 3)  tends  t o  support  t h i s  

conclusion.  No f u r t h e r  i n v e s t i g a t i o n  i s  necessary here.  

The d e t a i l  magnetic survey conducted over I r e n e  claims 

no, 1, 2 ,  3 ,  and 4 d e l i n e a t e d  a magnet ical ly  a c t i v e  a r e a  t o  t h e  n o r t h  

of t h e  minera l ized  t r ench  nea r  t h e  g r i d  o r i g i n .  It w a s  be l i eved  t h a t  

an  a s s o c i a t i o n  of t h e  economic minera ls  w i t h  magnet i te  found i n  t h e  

t r e n c h  might mean con t inua t ion  of s i g n i f i c a n t  m i n e r a l i z a t i o n  along 

t h e  magnetic l i n e a t i o n .  Subsequent t renching  i n d i c a t e d  t h a t  no near- 

s u r f a c e  m i n e r a l i z a t i o n  occurred contiguous t o  t h e  magnet i te .  Very 

/ h igh  l o c a l  magnetic g r a d i e n t s  were observed i n  t h e  t r enches  over 

weathered and broken greenstone m a t e r i a l ,  t h u s  it seems conclusive 

t h a t  t h e  magnetism h e r e  us  caused by magnet i te  is b a r r e n  greenstone 

bodies .  

~ l e c t r o m a g n e t i c  methods w e r e  unsuccessfu l  i n  t h e i r  

attempts t o  d e l i n e a t e  the conduct ive mineral  found b y  t renching near  
I 
1 the g r i d  o r i g i n .  I t  seems l i k e l y  t h a t  t h i s  i s  due t o  i t s  discon- 

j tiiluous na tu re .  For t h i s  reason Induced P o l a r i z a t i o n  would prove 

/ t o  be a va luab le  t o o l  i n  e f f o r t s  t o  o u t l i n e  a minera l ized  zone. 

S ince  i t  i s  reasonable  t o  assume t h a t  t h e  weathering w a s  widespread 

and would have d i s s e c t e d  any o t h e r  economic o r e  m a t e r i a l  i n  t h e  a r e a ,  

L O P ,  would b e  t h e  c o r r e c t  t o o l  t o  u s e  on t h e  e n t i r e  Rambler p la teau .  
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B) ~ e g i o n " ~ "  

Spec ia l  cons ide ra t ion  should b e  given t o  d e t a i l e d  

s t r u c t u r a l  geology near  t h e  anomalies observed he re  t o  i n v e s t i g a t e  

t h e  p o s s i b i l i t y  t h a t  t h e  response has  been caused by conductive 

m a t e r i a l  i n  f a u l t s  o r  f r a c t u r e  zones. D e t a i l  geophysical  r e s u l t s  

seen  on Map 8 ( l i n e s  16, 20,  and 24f00S) a r e  t y p i c a l  of a  shallow, 

s t e e p l y  dipping,  and r e l a t i v e l y  low conduc t iv i ty  source.  This 

obse rva t ion  coupled w i t h  s i m i l a r  i n d i c a t i o n s  from t h e  reconnaissance 

p r o f i l e s  suppor ts  t h e  conception t h a t  t h e  anomalies he re  could be  

caused by  s t r u c t u r a l l y  cont ro led  minera l ized  f l u i d s  o r  low conduc- 

t i v i t y  m e t a l l i c  su lphides ,  

Fur the r  t o  t h i s  p o s t u l a t i o n  i s  t h e  recommendation t h a t  

d e t a i l e d  geo log ica l  and geochemical i n v e s t i g a t i o n s  b e  made i n  order  

t o  explore  t h e  mineralogy over t h e  conductors b e f o r e  any d r i l l i n g  

p r o g r a m e  i s  considered.  

C) Region "c" 

-. L G S ~  of t h e  coxduc t iv i ty  i n  r eg ion  "C1' and indeed a  

of t h e  long conductor systems o u t l i n e d  i n  t h e  d e t a i l  survey a r e  

b e l i e v e d  t o  b e  caused by beds of g r a p h i t i c  s c h i s t .  I n  support  of 

t h i s  conclusion i s  a t r ench  s i t u a t e d  a t  s t a t i o n  109W on l i n e  OtOO 

which con ta ins  an  abundance of t h i s  m a t e r i a l .  

Conductor a x i s  CC-3 f a l l s  d i r e c t l y  over t h i s  t rench.  

P r o f i l e s  obta ined  along conductor CC r ep resen t  t h e  genera l  t y p e  of 

curves seen a c r o s s  a l l  conductors recorded by the  d e t a i l  survey i n  
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I 1  I t  r eg ion  C wi th  only one except ion.  

Conductor EE, t h e  a f o r e - s a i d  except ion,  e x h i b i t s  many 

c h a r a c t e r i s t i c s  of a  m e t a l l i c  su lphide  depos i t .  Other than  p r o f i l e  

c h a r a c t e r i s t i c s  t h e  only support  f o r  t h i s  i n t e r p r e t a t i o n  i s  small 

amounts of disseminated p y r i t e  observed i n  a greens tone  t a l u s  s lope  

a t  approximately 124W on l i n e  b 0 0 S .  Although no d i r e c t  r e l a t i o n -  

s h i p  i s  assumed, t h i s  observat ion  proves t h e  presence of su lph ide  

m i n e r a l i z a t i o n  i n  t h e  a r e a  occurr ing  i n  o r  a s s o c i a t e d  w i t h  greens tone  

bodies  contiguous t o  g r a p h i t i c  s c h i s t .  

Fur the r  i n v e s t i g a t i o n  of t h i s  conductor i s  recommended, 

A d e t a i l e d  geochemical survey should b e  undertaken i n  t h e  l o c a l i t y  

of t h e  conductor a x i s  t o  determine i f  t a r g e t  m i n e r a l i z a t i o n  e x i s t s .  

S ince  t h e  conductor depth and probable g l a c i a l  overburden may 

severe ly  l i m i t  t h e  use fu lness  of geochemistry, t h e  use  of a n  "over- 

burden d r i l l "  should not  b e  over-looked i n  t h e  i n v e s t i g a t i o n  of t h i s  

anorna l y  . 
Reconnaissance r e s u l t s  south  of l i n e  84-00s i n d i c a t e  a 

con t inua t ion  of t h e  same g r a p h i t i c  m a t e r i a l  observed i n  t h e  nor the rn  

s e c t o r .  The magnetic t r a c e  becomes more a c t i v e  towards t h e  south,  

which i s  i n  keeping w i t h  t h e  magnetic environment observed i n  region  

! I n l f  L during t h e  1971 survey and t h e  1972 completion. It: i s  be l i eved  

t h a t  greenstone bodies  account f o r  t h i s  mediocre a c t i v i t y ,  



One EM-16 response which should not  b e  d i sca rded  i s  

t h e  c l i f f  anomaly nea r  Cache Creek on l i n e  32+00S a t  s t a t i o n  9l+3O1W. 

Since t h i s  response cannot b e  d e f i n i t e l y  a t t r i b u t e d  t o  t h e  e f f e c t  

of topography some f u r t h e r  i n v e s t i g a t i o n  i s  warranted.  A d e t a i l e d  

g e o l o g i c a l  i n v e s t i g a t i o n  should b e  success fu l  i n  e s t a b l i s h i n g  t h e  

anomaly's worth, whether caused by a g r a p h i t i c  shea r  zone o r  s t r u c -  

t u r a l l y  c o n t r o l l e d  su lph ide  minera l i za t ion .  Geochemical samples 

t aken  where p o s s i b l e  would b e  a v a l u a b l e  back-up t o  t h e  geo log ica l  

survey, 

D) Region "D" 

The rop iness  of bo th  t h e  in-phase and quadra tu re  t r a c e s  

seen  throughout most of t h e  a r e a  i s  due t o  a combination of conductive 

overburden and topography, On t h e  n o r t h  s l o p e  t o  Cache Creek the  

ground was q u i t e  wet when t h e  survey was conducted, This  produced 

overburden w i t h  a h igher  conduc t iv i ty  than t h a t  i n  t h e  southern  p a r t  

of t h e  region .  Higher conduc t iv i ty  i s  shown by a s t r o n g  in-phase 

response eccortlpznied by x r e  negative quadrature.  Most quadra ture  

readings  i n  t h e  south  a r e  p o s i t i v e  o r  near  zero.  

Superimposed upon t h e  r a t h e r  "noisey" p r o f i l e s  a r e  a 

s e r i e s  of s t r o n g e r  anomalies w i t h  s u s p i c i o u s l y  s i m i l a r  c h a r a c t e r i s t i c s .  

These anomalies have been grouped i n t o  zones a s  descr ibed  i n  t h e  

Discussion of R e s u l t s ,  

SPARTAN AERCl LIMiTED 



The g e n t l e  curving of both  t r ends  seen  on Map 13 

h i n t s  a t  fo lded  bedding o r  s c h i s t  p lanes .  This i n t e r p r e t a t i o n  i s  

c o n s i s t a n t  w i t h  t h e  v a r i a t i o n s  i n  conduc t iv i ty  seen, which a r e  

c h a r a c t e r i s t i c  of g r a p h i t i c  s c h i s t s ,  

Once aga in  geochemistry should prove u s e f u l  i n  checking 

t h e s e  zones f o r  t h e  p o s s i b i l i t y  of a m e t a l l i c  su lphide  source  r a t h e r  

than  a g r a p h i t i c  one. 

Other anomalies i n  t h i s  a r e a  do no t  warrant  f u r t h e r  

/ a t t e n t i o n  u n l e s s  favourable  geochemical r e s u l t s  appear t o  c o r r e l a t e .  

E) Region "E" 

The i n t e r p r e t a t i o n  of d e t a i l  r e s u l t s  i n  t h i s  re,' ~ l o n  

l eads  t o  t h e  conclusion t h a t  g r a p h i t i c  s c h i s t  m a t e r i a l  predominates 

and cont inues northward ac ross  Cache Creek t o  j o i n  t h e  conductors 

found i n  r eg ion  "Ct'. No p a r t i c u l a r l y  i n t e r e s t i n g  phenomena were 

observed he re ,  and s i n c e  rock samples RxS. no. 1, RxS. no. 2 and 

RxS. no. 4 a l l  support  t h e  above i n t e r p r e t a t i o n ,  no f u r t h e r  

cor,clusions can b e  drawn, 

1 Any a d d i t i o n a l  exp lo ra t ion  of t h e  d e t a i l e d  p o r t i o n s  

of t h i s  r eg ion  should b e  based on geochemical o r  geo log ica l  encoura- 

gexerrt , 



Further geophysical and geochemical examination should 

be carried out on the remaining unexplored reconnaissance anomalies 

according to the recommendations in A Geophysical Report on the 

Silver and Spring Claim Groups, 1971 by E.J. Wilson. 

Respectfully submitted, 

E.R. Rockel, BSc.. 

OTTAWA, ONTARIO, 
December 6, 1972. 

R.W. Stemp, P,Eng., 
Chief Geophysicist, 
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