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SUMMARY 

Approximately 30 km of h o r i z o n t a l  loop e l e c t r o -  

magnet ic  and magnetic su rveys  were completed on t h e  Anvil  

Creek p r o p e r t y  (LU 1-100 c l a i m s ) .  The su rveys  d e t e c t e d  a  

series o f  weak, sha l low,  f l a t  l y i n g  conduc tors  accompanied 

by i n t e r m i t t e n t  and v a r i a b l e  magnet ic  anomalies.  The con- 

d u c t o r s  a r e  a t t r i b u t e d  t o  g r a p h i t i c  sericite s c h i s t s  w i t h  

a s s o c i a t e d  narrow b u t  d i s con t inuous  bands o f  p y r r h o t i t e .  

No anomal ies  c o n s i s t e n t  w i t h  a l a r g e  massive s u l p h i d e  

occur rence  w i t h  p r o p e r t i e s  s i m i l a r  t o  t h e  Anvil  a r e a  d e p o s i t s  

were d e t e c t e d .  



INTRODUCTION 

During t h e  p e r i o d  August 7 t o  August 1 3 ,  1978, a 

h o r i z o n t a l  loop  e l e c t r o m a g n e t i c  (HEM) survey and a magnetometer 

survey  were conducted on t h e  Anvil Creek p r o p e r t y .  

The approximate c e n t r e  of  t h e  p r o p e r t y ,  which 

c o n s i s t s  o f  t h e  LU 1-100 claims (F igu re  2 ) ,  is l o c a t e d  a t  
c o o r d i n a t e s  6 2 ' 3 0 ' ~  l a t i t u d e  and 1 3 3 ' 5 0 ' ~  l ong i tude  about 40 

km nor thwes t  of  Faro ,  Yukon T e r r i t o r y  a s  shown i n  F igure  1. 

The su rveys  w e r e  conducted a long  30.0 km of l i n e s  

p repa red  by Eastman Assoc ia t e s  o f  Whitehorse.  P i c k e t s  were 

p l a c e d  a t  30 m t r u e  h o r i z o n t a l  d i s t a n c e s  a long  l i n e s  spaced 

at  240 m i n t e r v a l s .  S lope  l e n g t h s  r e q u i r e d  f o r  t h e  cha in ing  

were determined u s i n g  a Suunto model PM-5 inc l inome te r .  

29.5 km of HEM su rveys  w e r e  conducted by a two-man 

crew from Geoterrex Limited of Ottawa, On ta r io .  A 30.0 km 

magnet ic  survey  w a s  conducted by AMAX pe r sonne l .  

The su rveys  were conducted t o  follow-up a i r b o r n e  

e l e c t r o m a g n e t i c  (AEM) conductors  recorded  i n  1976 ove r  known 

o r  a n t i c i p a t e d  g r a p h i t i c  s e r i c i t e  s c h i s t s  s i m i l a r  t o  t h e  . 

rocks  which h o s t  t h e  Pb/Zn o rebod ie s  i n  t h e  Faro a r e a .  
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PROPERTY GEOLOGY - 

The geology of t h e  LU c l a ims  is s e p a r a t e d  i n t o  two 

b l o c k s  by a southwes t -nor theas t  t r e n d i n g  f a u l t  zone o r  an 

unexposed Cretaceous q u a r t z  monzonite i n t r u s i o n .  North of 

t h e  b reak  and unde r ly ing  t h e  g r i d  q u a r t z - b i o t i t e - s e r i c i t e  

a n d a l u s i t e  s c h i s t s ,  c a l c - s i l i c a t e  and g r a p h i t i c  s c h i s t s  d i p  

moderate ly  t o  t h e  n o r t h e a s t .  These rocks  probably r e p r e s e n t  

t h e  metamorphic e q u i v a l e n t  o f  a greywacke-shale t u r b i d i t e  

sequence w i t h  a r e d e p o s i t e d  a r g i l l a c e o u s  t o  f a i r l y  pure  

ca rbona te  member. Narrow q u a r t z - g r a p h i t e  and q u a r t z - s e r i c i t e -  

g r a p h i t e  bands a r e  poor ly  exposed b u t  appear  t o  be  p r e s e n t  

i n  bo th  t h e  s c h i s t  and c a l c - s i l i c a t e .  South of t h e  break  a 

sequence o f  s c h i s t s  and p h y l l i t e s  is p r e s e n t  i n  which t h e  

lowest exposed roclrs a r e  q u a r t z  b i o t i t e  s c h i s t s  and ca l c -  

s i l i c a t e  s i m i l a r  t o  t h o s e  n o r t h  of t h e  break  b u t  which r a p i d l y  

grade  upward i n t o  c h e r t y  c a l c - s c h i s t  rocks  and a t h i c k  s e c t i o n  

o f  i n t e rbedded  c h l o r i t e  p h y l l i t e ,  and amphibol i t e  (me tabas i t e ) .  

The most v i s i b l e  s t r u c t u r a l  f e a t u r e  i n  ou tc rop  is a 

l u s t r o u s  c r e n u l a t i o n  f o l i a t i o n  s u r f a c e  on which an e a r l i e r  

compos i t iona l  banding h a s  been t r ansposed .  

Geologic c o n t a c t s  between t h e  s c h i s t  and c a l c - s i l i c a t e  

are almost  p a r a l l e l  t o  t h e  s t r i k e  o f  t h e  c r e n u l a t i o n  f o l i a t i o n .  

Two f a u l t s  a t  t h e  n o r t h  end o f  t h e  p r o p e r t y  have 

r e p e a t e d  t h e  s e c t i o n .  

A more d e t a i l e d  d e s c r i p t i o n  o f  t h e  geology is conta ined  

i n  t h e  r e p o r t ;  1978 Geological  Assessment Repor t ,  Anvil Creek 

P r o p e r t y  LU 1-100 Claims by A.C. H i t c h i n s ,  September, 1978. 
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EQUIPMENT AND PROCEDURE 

The HEM survey was conducted u s i n g  an Apex Pa rame t r i c s  

Max-Min I1 system and two f r e q u e n c i e s  -- 444 h e r t z  and 1777 

h e r t z .  Nominal s t a t i o n  s e p a r a t i o n  and r ead ing  i n t e r v a l  were 
180 m and 30 m r e s p e c t i v e l y .  Line 480W w a s  resurveyed w i t h  

a 120 m c o i l  s e p a r a t i o n .  The cop lana r  c o i l  c o n f i g u r a t i o n  was 

main ta ined  by u s i n g  s l o p e s  recorded  by t h e  l i n e  c u t t e r s  du r ing  

cha in ing .  The s l o p e  d a t a  was a l s o  used t o  subsequent ly  c o r r e c t  

t h e  in-phase r e s u l t s  f o r  changes i n  c o i l  s e p a r a t i o n  caused by 

changes i n  s l o p e .  

The magnetic survey  w a s  conducted w i t h  a Geometrics 

G-816 magnetometer which r e c o r d s  t o t a l  magnet ic  f i e l d .  The 

s e n s o r  was c a r r i e d  i n  a backpack ha rnes s  t he reby  l i m i t i n g  

measuring accuracy t o  *5 gammas. Accurate base  s t a t i o n s  were 

e s t a b l i s h e d  a long  t h e  base  l i n e  s o  t h a t  d i u r n a l  v a r i a t i o n s  

cou ld  be  monitored (and  subsequent ly  removed) each t i m e  t h e  

base  l i n e  w a s  c ros sed  d u r i n g  t h e  survey.  

PRESENTATION OF RESULTS 

The r e s u l t s  o f  t h e  HEM survey  are p l o t t e d  i n  p r o f i l e  

on a  1 :5 ,000  h o r i z o n t a l  s c a l e .  The in-phase and out-of-phase 

e l e c t r o m a g n e t i c  components are p l o t t e d  at  1 cm = 33% (F igu res  

3  and 4 ) .  

Conductor axes  a r e  i n d i c a t e d  by heavy dashed l i n e s  

and l a b e l l e d  a l p h a b e t i c a l l y .  The width  of a wide conductor 

is i n d i c a t e d  by c ross -ha tch ing .  Conductors a r e  p icked  separ -  

a t e l y  from h igh  and low f r e q u e n c i e s  t o  emphasize any changes 

i n  p o s i t i o n ,  l e n g t h  and/or  conductance.  

The r e s u l t s  o f  t h e  magnetometer survey a r e  shown i n  

1 :5 ,000  s c a l e  p l a n  contoured a t  50 o r  100 gamma i n t e r v a l s  

( F i g u r e  5 ) .  For  convenience i n  p l o t t i n g  a  va lue  of 58,000 

gammas h a s  been s u b t r a c t e d  from each read ing .  A "bar" over  

a r e a d i n g  i n d i c a t e s  a v a l u e l e s s  t h a n  58,000 gammas. 



Numerous conduc tors  more o r  l e s s  c o n s i s t e n t  w i t h  t h e  

p a t t e r n  of  AEM anomalies were d e t e c t e d  by t h e  HEM survey .  The 

e l e c t r o m a g n e t i c  m e r i t s  o f  t h e  conduc tors ,  l a b e l l e d  A t o  F w i l l  

be  d i s c u s s e d  fol lowed by an assessment of  any c o r r e l a t i n g  

magnet ic  f e a t u r e s .  

Conductor A-A' 

Conductor A ,  p a r a l l e l  t o  and j u s t  n o r t h  of t h e  base- 

l i n e ,  ex t ends  from Line 960W t o  Line  960E f o r  a s t r i k e  l e n g t h  

o f  2000 m. A broad bu t  weak h igh  f requency out-of-phase anomaly 

on Line  1200E s u p p o r t s  t h e  c o n t i n u a t i o n  o f  conductor A a long  

s t r i k e  t o  t h e  s o u t h e a s t .  The 180 m s e p a r a t i o n  r e s u l t s  i n d i c a t e  

a wide zone o f  anomalous c o n d u c t i v i t y  on Lines  0 ,  240W and 480W 

which i s  r e s o l v e d  i n t o  two s e p a r a t e  narrow conduc tors  by t h e  

120 m s e p a r a t i o n  d e t a i l e d  survey  on Line 480W. The second 

conduc tor ,  l a b e l l e d  A ' ,  o ccu r s  s o u t h  of conductor  A and ex t ends  

between Lines  720W and Line 0 where i t  is tenuous ly  sugges t ed  by 

t h e  h igh  f requency r e s u l t s .  Conductor A and A' anomalies  

c o n s i s t s  l a r g e l y  of out-of-phase response ,  s i g n i f i c a n t  i n -  

phase  response  (16%) is l i m i t e d  t o  t h e  h igh  f requency 180 m 
r e s u l t s .  Seve re ly  reduced low frequency anomaly ampl i tudes  

also attest t o  t h e  weakness o f  conduc tors  A and A' . 

Conductor A c o r r e l a t e s  w i t h  bo th  magnetic h i g h s  and 

magnet ic  lows. The ends  o f  t h e  conductor  c o r r e l a t e  w i th  narrow 

one l i n e  h i g h s  on Lines  960W and 960E, wh i l e  t h e  c e n t r a l  p a r t  

o f  t h e  conductor  c r o s s e s  a broad  25 gamma anomaly. The minor 

magnet ic  low a t  270N on Line 0 c o i n c i d e n t  w i th  t h e  a x i s  o f  

conductor  A is probably a geometr ic  e f f e c t  r a t h e r  t h a n  a v a l i d  

magnet ic  anomaly. On Line 0 conductor  A' c o i n c i d e s  w i t h  a 

p o s i t i v e  450 gamma anomaly. The ampli tude o f  t h e  magnetic 

anomaly d e c r e a s e s  on e i t h e r  s i d e  o f  Line 0 and co inc idence  

w i t h  conductor  A' degrades  from d i r e c t  t o  f l a n k i n g  (on Line 

480W t h e  50 gamma peak of t h e  anomaly is 30-60 m n o r t h  of t h e  

a x i s  of conductor  A '  ) . 



Conductor B 

Conductor B ex t ends  t h e  l e n g t h  of t h e  g r i d  j u s t  s o u t h  

of t h e  base  l i n e .  The b e s t  response  (36% in-phase and 46% ou t -  

of-phase at  h igh  f requency)  was recorded  on Line 240E a t  270s 

where a b b r e v i a t e d  coverage p r e v e n t s  d e f i n i t i o n  o f  t h e  wid th  o f  

t h e  conductor .  The wides t  p a r t  of  t h e  conductor  (150 m) o c c u r s  

on Line 0 c e n t r e d  a t  360s b u t  an in-phaselout-of-phase ra t io  

less t h a n  0 . 5  i n d i c a t e s  very  low conductance.  One L i n e  720E 

t h e  h i g h  f requency r e s u l t s  i n d i c a t e  t h e  p re sence  o f  a s a t e l l i t e  

conductor  ( l a b e l l e d  B ' )  at  150s.  Conductor B' is s h o r t  b u t  

probably causes  t h e  weak h igh  f requency out-of-phase anomal ies  

a t  120s  on a d j a c e n t  L ines  480E and 960E. 

Conductor B p a r a l l e l s  a series of narrow i n t e r m i t t e n t  

magnetic h i g h s  except  f o r  t h e  s o u t h e a s t  end which f a l l s  i n  a 

narrow band of r e l a t i v e  magnet ic  low. On Line 480W t h e  peak o f  

t h e  magnet ic  anomaly is s o u t h  of t h e  a x i s  o f  t h e  conductor  b u t  

on Line 720W t h e  peak of t h e  magnetic anomaly is n o r t h  o f  t h e  

conductor  a x i s .  The wides t  p a r t  o f  t h e  conductor  on L ines  0 ,  

240E and 480E c o r r e l a t e s  w i t h  more s u b t l e  lower r e l i e f  anomalies.  

The peak o f  a narrow p o s i t i v e  100 gamma anomaly is s i t u a t e d  

about 30 m n o r t h  of conductor  B' on Line 720W. P e r s i s t e n c e  o f  

t h e  magnet ic  f e a t u r e  on a d j a c e n t  l i n e s  suppor t  t h e  p re sence  of 

weak e x t e n s i o n s  o f  conductor  B' on Lines  480E and 960E. 

Conductor C 

Conductor C i n c l u d e s  r e l a t i v e l y  poor  anomalies at  

960W, 780s; 720W, 690s;  and 480W, 540s and t h e  b e s t  response  on 

t h e  g r i d  at 240W, 660s.  There is a 120 m o f f - s e t  i n  t h e  l o c a t i o n  

of t h e  anomal ies  between Lines  480W and 240W; an improvement i n  

t h e  q u a l i t y  of  t h e  conductor  is i n d i c a t e d  by an i n c r e a s e  i n  t h e  

h igh  f requency in-phaselout-of-phase r a t i o  from 0 . 3  t o  1.8; and 

an i n c r e a s e  i n  t h e  width  of t h e  conductor  from narrow on Line 

480W t o  30 m on Line 240W. A p o s i t i v e  anomaly a t  t h e  p r o j e c t e d  

p o s i t i o n  of conductor  C on Line 0 s u g g e s t s  t h e  conductor  ends  

c l o s e  t o  Line 240W b u t  i t  is p o s s i b l e  t h a t  t h e  conductor  t r a c k s  

t o  t h e  s o u t h  and c o a l e s c e s  w i t h  conductor  D on Line 0 .  



On Lines  960W, 720W and 480W conductor C c o i n c i d e s  

w i t h  a zone o f  r e l a t i v e  magne t i c low,which  occu r s  a long  t h e  s o u t h  

f l a n k  of a series of modest p o s i t i v e  anomalies.  The i n t e r c e p t  

on Line 240W a l s o  occu r s  i n  an a r e a  of magnetic low r e l i e f  

- -- which is n o t  s p a t i a l l y  r e l a t e d  t o  any p o s i t i v e  magnetic f e a t u r e s .  

Conductors D and D' 

Conductor was recorded  on a l l  t h e  l i n e s  on t h e  s o u t h  

edge o f  t h e  g r i d .  The h igh  f requency 180 m r e s u l t s  i n d i c a t e  a 

wide zone o f  anomalous c o n d u c t i v i t y  ex tending  from t h e  a x i s  o f  

t h e  conductor  s o u t h  t o  t h e  l i m i t  of  t h e  coverage on L ines  960W. 

720W and 480W. On Line 480W t h e  low frequency r e s u l t s  and t h e  

r e s u l t s  w i t h  c o i l  s e p a r a t i o n  reduced t o  120 m c l e a r l y  i n d i c a t e  

two f e a t u r e s  -- conductors  D and D ' .  The width  o f  conductor  D 

on Line 480W may b e  exaggera ted  by t h e  e f f e c t s  o f  t h e  sha l low 

d i p  of t h e  s t r a t i g r a p h y .  

The in-phase/ out-of-phase r a t i o s  f o r  conductor  D 

a r e  c o n s i s t e n t l y  less than  one except  on Line 480W where h igh  

f requency ampl i tudes  o f  60% and 40% were recorded.  

Conductor D' spans  Lines  960W t o  240Vl. There is some 

ev idence ,  e s p e c i a l l y  i n  t h e  h igh  f requency r e s u l t s  on Lines  

720W and 480W, t h a t  weakly anomalous c o n d i t i o n s  ex t end  s o u t h  

of t h e  a x i s  of  conductor  D ' .  Elsewhere t h e  conductor is 

adequa te ly  d e l i m i t e d .  The b e s t  anomaly ( h i g h  frequency in-phase 

and out-of-phase ampl i tudes  of 70% and 40% r e s p e c t i v e l y )  occu r s  

on Line 720W at  1290s. 

Conductor D encompasses a v a r i e t y  of magnetic response  

i n c l u d i n g  juxtaposed magnet ic  low and magnet ic  h igh  on a d j a c e n t  

L ines  480W and 720W. Conductor D '  c o i n c i d e s  w i t h  a magnetic 

h igh .  On Line 480W t h e  axis  of conductor  D' and t h e  500 gamma 

peak o f  t h e  anomaly are s e p a r a t e d  by 6 0  m. Most o f  t h e  magnetic 

anomalies a s s o c i a t e d  wi th  conduc tors  D and D' are i n t e r m i t t e n t  

and narrow. 



Conductor E 

Conductor E o c c u r s  a t  480N on Line 1200E. A low- 

h igh  f requency in-phaselout-of-phase r a t i o  and b a r e l y  percep t -  

i b l e  low frequency response  i n d i c a t e s  low conductance.  A 

s u b t l e  h igh  frequency anomaly on Line 960E i n d i c a t e s  t h a t  t h e  

conductor  ends  between L ines  1200E and 960E. 

Conductor E o c c u r s  on a s t e e p  g r a d i e n t  caused by a 

narrow 350 gamma anomaly s i t u a t e d  60 m n o r t h  o f  t h e  conductor .  

Conductor F 

Conductor F c o n s i s t s  o f  a s i n g l e  poor  anomaly on 

Line 1200E at  840N. The weak response  i n d i c a t e s  a depth  o f  

50 m ,  t o o  deep t o  b e  d e t e c t e d  by t h e  AEM survey .  The conductor 

occu r s  i n  an a r e a  of f e a t u r e l e s s  magnetic r e l i e f .  A narrow 

100 gamma anomaly which can b e  t r a c e d  nor thwest  t o  Line 480E 

occu r s  j u s t  n o r t h  of t h e  conductor .  

DISCUSSION OF RESULTS 

The p a t t e r n  of HEM conductors  d e t e c t e d  a g r e e s  w i t h  

p a t t e r n s  d e t e c t e d  by t h e  AEM survey.  Comparison of t h e  two 

su rveys  i n d i c a t e s  t h a t  t h e  pr imary AEM t a r g e t s  a r e  r e f l e c t e d  

by ground conduc tors  B and D. 

A prominent f e a t u r e  of t h e  HEM survey  is t h e  l a r g e  

ampli tude o f  t h e  anomalies recorded .  The l a r g e  ampl i tudes  

are a t t r i b u t e d  t o  a combination of sha l low dep th ,  wide wid ths ,  

and sha l low d i p s  ( a l t hough  n o t  s t r o n g l y  i n d i c a t e d  by t h e  r e s u l t s ) .  

Another f e a t u r e  o f  t h e  ground geophysics  i s  t h e  

errat ic  and d i scon t inuous  n a t u r e  o f  t h e  magnet ic  anomalies.  

Depths t o  t h e  s o u r c e s  of a l l  t h e  magnetic anomalies recorded  

by t h e  magnetometer survey  a r e  sha l low and no anomal ies  caused 

by a deep magnet ic  body are e v i d e n t  i n  t h e  r e s u l t s .  

Except f o r  t h e  e a s t  end which p a r a l l e l s  a c o n t a c t  

between b i o t i t e  and g r a p h i t i c  s c h i s t  conductor  A occu r s  w i t h i n  



q u a r t z  b i o t i t e  and a n d a l u s i t e  s c h i s t  and is unexplained.  

Conductor A t  s t r a d d l e s  t h e  c o n t a c t  between a n d a l u s i t e  s c h i s t  

and c a l c - s i l i c a t e  rocks  bu t  no reason  f o r  t h e  conductor  w a s  

found i n  ou tc rops .  

Conductor B is n o t  exp la ined  by t h e  geology. Dissem- 

i n a t e d  p y r r h o t i t e  found i n  l i n e  w i th  t h e  p r o j e c t i o n  o f  conductor 

B '  on t o  Line 480E accounts  f o r  i ts magnetic and weakly conduc- 

t i v e  p r o p e r t i e s .  

The nor thwest  end of conductor C c o i n c i d e s  w i t h  

g r a p h i t i c  s e r i c i t e  s c h i s t  which con t inues  nor thwes t  beyond 

t h e  apparen t  end of t h e  conductor  between Lines  960W and 1200W. 

No e x p l a n a t i o n  f o r  improvement of  conductor C on Line 240W was 

found a l though  t h e  conductor  is caused by a sha l low sou rce .  

The nor thwest  end o f  conductor  D a l s o  c o i n c i d e s  w i t h  

a u n i t  o f  g r a p h i t i c  s e r i c i t e  s c h i s t .  The mapping s u g g e s t s  a 

zone of g r a p h i t e  wider  t h a n  t h e  narrow conduct ive  zone i n d i c a t e d  

by t h e  HEM su rvey .  No o u t c r o p s  a r e  p r e s e n t  t o  conf i rm o r  d e f i n e  

t h e  c h a r a c t e r  of  t h e  s o u t h e a s t  c o n t i n u a t i o n  of t h e  zone. 

Conductor D '  is a t t r i b u t e d  t o  low t e n o r  g r a p h i t e  bu t  no ou tc rops  

were found i n  i ts v i c i n i t y .  The magnetic anomaly c o i n c i d e n t  

w i t h  conductor  D '  i n d i c a t e s  a cont inuous  hor izon  o f  p y r r h o t i t e  

u n l i k e  t h e  e r r a t i c a l l y  d i s t r i b u t e d  p y r r h o t i t e  a s s o c i a t e d  w i t h  

conductor  D. 

Conductors E and F are n o t  exp la ined  by t h e  geology 

b u t  t h e  combined weak magnetic and e l ec t romagne t i c  responses  

are s i m i l a r  t o  t h e  o t h e r  anomalies on t h e  g r i d .  



CONCLUSIONS 

A s e r i e s  of  conduc tors  more o r  less c o n s i s t e n t  w i t h  

t h e  p a t t e r n  o f  anomalies recorded  by an AEM survey was d e t e c t e d  

by t h e  HEM survey .  The conduc tors  a r e  weak, have sha l low depth 

and sha l low d i p s .  Most of  t h e  conduc tors  have v a r i a b l e  t o  

i n t e r m i t t e n t  magnetic responses  bu t  a l l  magnetic anomal ies  

recorded  a r e  caused by narrow and sha l low sou rces .  

A s p e c i f i c  cause  f o r  many of t h e  b e s t  anomalies w a s  

no t  found because o f  t h e  l a c k  o f  ou tc rop .  P a r t s  o f  some of 

t h e  conduc tors  were found t o  be  caused by g r a p h i t i c  s c h i s t s  as 
expec t ed  and can be used t o  p r o j e c t  t h e  s t r a t i g r a p h y  i n t o  a r e a s  

of l i m i t e d  bedrock exposures .  Magnetic anomalies a r e  a t t r i b u t e d  

t o  narrow and d i scon t inuous  bands o f  p y r r h o t i t e  which show a 
v a r i e t y  o f  a s s o c i a t i o n s  w i t h  t h e  g r a p h i t i c  hor izons .  

Although many of t h e  conduc tors  would r e q u i r e  d r i l l i n g  

f o r  d e t a i l e d  e x p l a n a t i o n ,  t h e  magnetic survey  does  n o t  suppor t  

t h e  e x i s t e n c e  of a l a r g e  body o f  massive s u l p h i d e s  similar t o  
t h e  d e p o s i t s  i n  t h e  Anvil  a r e a .  

' J. L.  LeBel 
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