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11 12 West Pender Street, Suite 601, 
Vancouver 1, British Columbia (604) 685-4726 

1 2  August 19 75. 

M r .  R. Ronaghan, 
Minin Recorder,  
Mayo ~ i n i n g  D i s t r i c t ,  
Mayo, YUKON. 

Dear M r .  Ronaghan, 

Re: Geophysical Survey .-Costs - M t .  Armstrong, Yukon 

S a l a r i e s  of  3 geophys ica l  pe r sonne l  - ' J u l y  16-26, 1975 
30 man days @ $70/day $ 2,100.00 

Consul tan t ' s  f e e s  and expenses 500.00 
Geophysical ins t ruments  ren ta l -10  days @ '  $50/day 500.00 
H e l i c o p t e r  suppor t  - F r o n t i e r  H e l i c o p t e r s  L t d ,  

e s t ima ted  3 h r s .  206B t i m e  @ $315/hour 945 .PO 
Fixed-wing suppor t  - B.C.-Yukon Air S e r v i c e s  L td ,  

P o r t i o n  only  - Watson Lake - M t .  Armstrong and 
I I I I L i t t l e  Salmon Lake - M t  . Arms t rong 1000.00 

Camp equipment and expenses 400.00 
Of f i ce  expenses - r e p o r t i n g ,  t yp ing ,  copying 300.00 

T o t a l  geophys ica l  c o s t s  f o r  whole 48 claims $ 5745.00 

S u f f i c i e n t  t o  cover  16 claims o f  Group "C". Most work is  a c t u a l l y  
on Group "C". 

S ince re ly ,  

- 2 I\ 
J.  Rockingham, Manager, 
Canadian Exp lo ra t i on  
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W. Barclay Geophysics 
28 J u l y  75. Mount Armstrong P rospec t  

I n t r o d u c t i o n  

NTS 105 N 3 

The geophysics crew w a s  c a l l e d  i n  t o  t h e  Mount Armstrong p rospec t  t o  a s s i s t  
Br i an  Norr i s  i n  h i s  g e o l o g i c a l  i n v e s t i g a t i o n  of  t h e  a r e a ,  and t o  l o c a t e  p o s s i b l e  
d r i l l  t a r g e t s .  

It was dec ided ,  a f t e r  some p re l imina ry  d i s c u s s i o n ,  t o  d i r e c t  our  e f f o r t s  wi th  
t h r e e  i n t e n t i o n s  i n  mind, i . e t  

(a )  t o  t r a v e r s e  t h e  sou th  s l o p e  of t h e  mountain i n  hopes of l o c a t i n g  
geophys i ca l  anomalies  a s s o c i a t e d  w i t h  down-dip ex tens ions  of t h e  
l imes tone  beds  v i s i b l e  on t h e  n o r t h  f a c e ,  

(b)  t o  l o c a t e  and d e f i n e  on t h e  ground' t h e  aeromagnet ic  anomaly (508) 
s i t u a t e d  j u s t  sou th  of t h e  e a s t  r i d g e  of  t h e  mountain, and 

( c )  t o  i n v e s t i g a t e  t h e  f avourab le  i n t r u s i v e  - (meta)sedimentary c o n t a c t ,  
.where a c c e s s i b l e ,  f o r  conduct ing and/or  magnet ic  exp res s ions  of p o s s i b l e  
s c h e e l i t e - s u l p h i d e  hor izons .  

Geological  Notes 

Much has  been w r i t t e n  e l sewhere  about  t h e  Mount Armstrong p rospec t  ( s e e  1974 
r e p o r t ) .  What fo l lows  i s  a b r i e f  s k e t c h  of  t h e  l o c a l  geology,  a s  i t  p e r t a i n s  - 

t o  ou r  geophys ica l  a c t i v i t i e s .  

The prospec t  i s  s i t u a t e d  n e a r  t h e  wes t e rn  edge of  t h e  Selwyn Bas in ,  i n  an em- 
bayment along t h e  s o u t h e a s t  c o n t a c t  of a  l a r g e  i n t r u s i v e  s t o c k .  Th i s  i n t r u s i v e  
(meta-1 sedimentary c o n t a c t ,  w i t h i n  t h e  immediate a r e a  of  i n t e r e s t ,  s t r i k e s  i n  
a  n o r t h e r l y  d i r e c t i o n ,  t u r n s  a b r u p t l y  t o  t h e  e a s t  n e a r  t h e  7000' peak of M t .  
Armstrong, then  swings a g a i n  t o  t h e  n o r t h  n e a r  t h e  e a s t  r i d g e  of t h e  mountain. 
(P ig .  18) .  

Three d i s t i n c t  bands o f  r e c r y s t a l l i z e d  l imes tone ,  o r  marble ,  a r e  c l e a r l y  v i s i b l e  
on t h e  no r th  f a c e ,  a t ,  o r  c l o s e  to, t h e  i n t r u s i v e  c o n t a c t .  They a r e  conta ined  
w i t h i n  f l a t - l y i n g  sed iments  d ipping  about  15O - 20° s o u t h ,  and ex tend  under t h e  
r i d g e  t o  t h e  s o u t h  s l o p e  (F ig .  18a ) .  Most of t h i s  s l o p e  i s  covered by e x t e n s i v e  
t a l u s ;  hence t h e  bands a r e  seen  i n f r e q u e n t l y  t h e r e .  

A number of s i g n i f i c a n t  mine ra l i zed  showings appea r  a t ,  o r  near,  t h e  i n t r u s i v e  con- 
t a c t  on both t h e  n o r t h  and west f a c e s  of t h e  mountain. These occur  most ly as 
t h i n  bands of s u l p h i d e - s c h e e l i t e  s k a m .  S i m i l a r  s k a r n  appears  on t h e  sou th  s l o p e  
a s s o c i a t e d  w i t h  t h e  " t h i r d  band" of marble ,  and c o n t a i n s  s u l p h i d e s  ( e s p e c i a l l y  
p y r r h o t i t e )  i n  q u a n t i t i e s  r e l e v a n t  t o  t h e  a p p l i c a t i o n  of  geophys i ca l  methods i n  
t h e  a r ea .  

Topography 

The no r th  and wes t  f a c e s  of Mount Armstrong a r e  s o  p r e c i p i t o u s  a s  t o  b e  impos- 
s i b l e  t o  survey.  The s o u t h  s l o p e ,  on which t h e  camp was l o c a t e d ,  i s  g e n t l e r  
(average grade about  3S0) ,  b u t  very  rugged i n  some s p o t s .  T'alus covers  most of 
t h e  a r e a ,  i n  t h e  form of  e x t e n s i v e  t r a c t s  o f  l a r g e  b o u l d e r s ,  and s l i d e s  of s n a l l  
rocks.  

. . .2 
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Some of t h e  work, e s p e c i a l l y  t o  t h e  e a s t ,  was f a c i l i t a t e d  by t h e  u s e  of t h e  
h e l i c o p t e r .  There  a r e  one o r  two l and ing  s p o t s  a v a i l a b l e  n e a r  t h e  t o p  of  
t h e  r i d g e ,  b u t  t h e s e  a r e  a c c e s s i b l e  on ly  du r ing  i d e a l  wea the r  c o n d i t i o n s .  
The crew was flown t o  t h e  t o p  of t h e  r i d g e ,  when f e a s i b l e ,  s o  t h a t ~ t r a v e r s e s  
cou ld  b e  t i e d  i n  t o  t h e  b a s e l i n e  a c c u r a t e l y ,  and surveyed  downhi l l .  Work 
o v e r  t h e  aeromagnet ic  anomaly t o  t h e  e a s t  could n o t  have  been  under taken  
from Camp wi thou t  h e l i c o p t e r  suppor t .  

Bad winds ,  r a i n  and mid-July snow s q u a l l s  plagued t h e  a r e a  d u r i n g  much of 
t h e  p r o j e c t .  A t  one s t a g e ,  t h r e e  cont inuous days of  t h i c k  b g ,  l o c a l i z e d  
around t h e  mountain,  made work imposs ib le .  About f i v e  days i n  t o t a l  w e r e  
l o s t  because  of bad w e a t h e r .  

F i e l d  Procedure  

A r a t h e r  compl ica ted  g r i d  network evolved a s  t h e  su rvey  p rog re s sed  ( s e e  g r i d  
s k e t c h ,  F ig .  18 ) .  

Three  b a s e l i n e s  were e s t a b l i s e d ,  each t o  conform w i t h  t h e  s t r i k e  of t h e  l o c a l  
geology i n  t h e  su rvey  a r e a .  Base l ine  "A" was e s t a b l i s h e d  beg inn ing  a t  P o s t  111 
Y96086, - 87;  i t  ex t ends  4000' e a s t  (90") a long  t h e  r i d g e  of t h e  s o u t h  s l o p e .  
B a s e l i n e  "c" extends  4000' sou th  (180°) from t h e  same p o s t ,  and is  roughly  
p a r a l l e l  t o  t h e  wes t  i n t r u s i v e  c o n t a c t .  B a s e l i n e  "B" was e s t a b l i s h e d  a t  P o s t # l  
Y97102, - 03, and i t  ex t ends  3200' s o u t h e a s t  (132") ove r  t h e  aeromagnet ic  anomaly. 

T r a v e r s e s  were surveyed  i n i t i a l l y  a t  800' i n t e r v a l s  on Gr id  "A" and Grid "B", 
a l t hough  a  few i n t e r m e d i a t e  l i n e s  were added l a t e r  on "A" €0 f u r t h e r  d e f i n e  
an anomaly i n  t h e  a r e a .  Grid "c" saw 400' t r a v e r s e  s p a c i n g ,  i n  p a r t  because  
t r a v e l  over  t h i s  a r e a  was somewhat e a s i e r  t han  e l s ewhere .  Ex tens ions  w e r e  
added t o  a number of  l i n e s  i n  t h e  south  c e n t r a l  p a r t  of  . t h e  g r i d  a s  t h e  survey  
p rog re s sed ,  i n  o r d e r  t o  t r a c e  a  conductor  a x i s  s t r i k i n g  a t  a  45O a n g l e  t o  b o t h  
l l ~ t l  and "C18. 

In  keep ing  w i t h  our  normal  procedure ,  most o f  t h e  l i n e s  were surveyed  w i t h  t h e  
VLF-EM and magnetometer crew a c t i n g  a s  one u n i t .  L i n e s  w e r e  cha ined  ( s l o p e  
d i s t a n c e )  and f l agged  e v e r y  100 ' .  The e l e v a t i o n  of  each  s t a t i o n  was recorded  
by means of an a l t i m e t e r ,  i n  o r d e r  t o  c o r r e l a t e  t h e  g e o p h y s i c a l  d a t a  more 
c l o s e l y  w i th  g e o l o g i c a l  mapping. 

From t i m e  t o  t i m e ,  c e r t a i n  a r e a s  were t e s t e d  by qu ick  r econna i s sance  t r a v e r s e s  
(paced) ,  u s ing  e i t h e r  t h e  s p a r e  VLF-EM o r  t h e  s p a r e  magnetometer.  Where p o s s i b l e ,  
d a t a  from t h e s e  t r a v e r s e s  have been i n c o r p o r a t e d  i n t o  t h e  p l o t t e d  r e s u l t s .  

D i sappo in t ing ly ,  t h e  h o r i z o n t a l  loop EM-17 b roke  down j u s t  a s  we-were about  t o  
su rvey  t h e  impor t an t  VLF-EM anomaly on Grid "A". The problem was t r a c e d  t o  a  
d e f e c t i v e  "Null" - s w i t c h  f o r  in-phase r ead ings .  Only one  l i n e  of  EM-17 was 
completed p r i o r  t o  t h e  breakdown, over  l i n e  36s of Gr id  "c". It h a s  been  decided 
t o  move on t o  a new a r e a ,  and t o  r e t u r n  t o  Mount Armstrong w i t h  t h e  EM-17 l a t e r  
i n  t h e  season .  
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Resu l t s  

1. The anomaly most impor t an t  a t  t h i s  s t a g e  occu r s  on Grid "A". A con- 
duc to r  appears  ove r  a  l e n g t h  of 4001, s t r i k i n g  eas t -wes t  a c r o s s  l i n e s  

20E and 24E a t  S+OOS. (F ig .  19 ) .  The r e v e r s e  q u a d r a t u r e  e f f e c t  s e e n  i n  t h e  
p r o f i l e s  - g e n e r a l l y  i n d i c a t i v e  of  s u l p h i d e  m i n e r a l i z a t i o n  - i s  p a r t i c u l a r l y  
wel l -def ined  on l i n e  24E. A 200 magnetic anomaly c o r r e l a t e s  d i r e c t l y  w i t h  
t h e  conductor  on l i n e  20E, b u t  r a t h e r  s u r p r i s i n g l y  does n o t  appear  on l i n e  24E, 
(F ig .  20) . 
Thi s  anomaly h a s  s i n c e  been found t o  correspond c l o s e l y  w i t h  a  s e c t i o n  of a  2'  
wide band of ou tcropping  s k a r n  a s s o c i a t e d  w i t h  t h e  " t h i r d  band" of marble  on t h e  
sou th  s l o p e .  The s k a r n  c o n t a i n s  high-grade s c h e e l i t e   orr orris) and s u f f i c i e n t  
s u l p h i d e s  t o  p r e d i c a t e  a  geophys ica l  response .  The marble  band,  a s  mentioned 
e a r l i e r ,  h a s  been  p r o j e c t e d  by geology from t h e  n o r t h  f a c e ,  where it i s  s i m i l a r l y  
a s s o c i a t e d  w i t h  s c h e e l i t e - s u l p h i d e  m i n e r a l i z a t i o n .  Thus t h e  s i t u a t i o n  i s  very  
encouraging.  

Unfo r tuna te ly  we.were unable co t e s t  t h e  conductor  w i t h  t h e  h o r i z o n t a l  loop EM- 
17  a t  t h i s  t ime ,  because  of t h e  ins t rument  breakdown mentioned above. 

2. A second,  p o t e n t i a l l y  impor t an t ,  anomaly a l s o  appea r s  on Grid "A". S t r i k i n g  
about  120° ,  t h e  conductor  pas ses  through t h e  maze of  t r a v e r s e s  n e a r  t h e  b a s e  

of l i n e s  12E, 16E, and 20E: more s p e c i f i c a l l y  from L. 26S/23E t o  ~ . 1 0 ~ / 9 + 5 0 ' ~ .  
Weak responses  a t  L.00/3+501s and L . 5 / - 5 0 ' ~ / 6 ~  a r e  on s t r i k e ,  and may r e p r e s e n t  
an e x t e n s i o n  o f  t h e  conductor  a x i s .  The r e v e r s e  q u a d r a t u r e  e f f e c t  e v i d e n t  on 
l i n e s  14S, 18S, and 12E might sugges t  mederate  s u l p h i d e  m i n e r a l i z a t i o n  s i m i l a r  
t o  t h a t  encountered  a t  t h e  f i r s t  anomaly. I n  f a c t ,  a  s l i g h t l y  s c h e e l i t i c  g a r n e t  
s k a r n  appears  w i t h  gossan  and d isseminated  s u l p h i d e s  a s  ou tc rop  n e a r  t h e  conductor  
on l i n e  1 0 s  a t  9+501E. The anomaly e x h i b i t s  r a t h e r  e r r a t i c  magnet ic  c o r r e l a t i o n  
(F ig .  20, 20b), which may b e  a f f e c t e d  by t h e  p re sence  of  e x t e n s i v e  t a l u s  f l o a t  
fZoat  on t h e  s l o p e .  - ,  

3 .  The weak i n f l e x i o n s  i n  t h e  VLF-EM p r o f i l e s  on Grid "C" d e f i n e  a  conductor  
a x i s  w i t h  a  s t r i k e  of  about  150": roughly p a r a l l e l  t o  t h e  p r o j e c t e d  i n t r u -  

s i o n  c o n t a c t ,  and 600'  e a s t  of i t  on t h e  down-dip s i d e .  The conductor ,  which 
ex tends  t o  t h e  n o r t h  from l i n e  36S/4+501E, does n o t  e x h i b i t  magnet ic  c o r r e l a t i o n .  
Y e t  a  s t r o n g  magnet ic  anomaly occurs  on s t r i k e  a t  l i n e  6 s  (5006) and l i n e  10s  
( 2 5 O ~ ) ,  and p o s s i b l y  may b e  r e l a t e d  t o  s c h e e l i t e - s u l p h i d e  showings on t h e  wes t  
c l i f f  f a c e .  

I t  had been hoped t o  t e s t  t h i s  conductor  a x i s ,  and t h e  a r e a  of t h e  magnet ic  
anomaly a s  w e l l ,  w i t h  t h e  EM-17. Only one l i n e  was surveyed ove r  t h e  conductor  
p r i o r  t o  t h e  in s t rumen t  breakdown. No s u g g e s t i o n  of c o n d u c t i v i t y  appears  i n  t h e  
EM-17 p r o f i l e s  a c r o s s  l i oe -  36s (F ig .  1 9 a ) .  

4 .  A s i m i l a r l y  weak VLF-EM response  occurs  on l i n e s  30S,  26S, and 22s a t  about  
10E. The a x i s  s t r i k e s  almost  nor th-south  and may b e  caused by a  nearby 

showing of d i s semina ted  p y r i t e  i n  a l t e r e d  q u a r t z i t e s .  No magnet ic  f e a t u r e s  a r e  
a s s o c i a t e d  w i t h  t h i s  weak conductor .  
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5. The s o u t h e a s t  co rne r  of t h e  p r o p e r t y  i s  c h a r a c t e r i z e d  by a zone of i n t e n s e  
magnetic a c t i v i t y  which ex tends  on t o  Gr id  "B". The r e l i e f  i s  sharp ;  i n -  

d i v i d u a l  ' s p i k e s '  a r e  o f t e n  5 0 0 g i n  i n t e n s i t y .  T h i s  would appear  t o  b e  t h e  only  
p o s s i b l e  sou rce  of  t h e  aeromagnet ic  anomaly r e f e r r e d  t o  i n  t h e  i n t r o d u c t i o n .  

Only one a t t r a c t i v e  .conductor  i s  e v i d e n t ,  a l t hough  t h e  zone is marked by a  number 
of weak i n f l e x i o n s  i n  t h e  VLF-EM p r o f i l e s .  Th i s  conductor  s t r i k e s  155' a c r o s s  
two l i n e s ,  from LS34S/32E t o  L . 3 8 ~ / 3 4 ~ ,  and e x h i b i t s  moderate r e v e r s e  q u a d r a t u r e  
response. 

Extensive p h y l l i t e s ,  w i t h  f r e q u e n t  b u t  e r r a t i c  occu r rences  of p y r r h o t i t e ,  and 
una l t e r ed  l imes tones  have  been mapped i n  t h e  a r e a  r e c e n t l y  (B. N o r r i s ) .  Thus 
t h i s  corner  of t h e  p r o p e r t y  d i f f e r s  n o t i c a b l y  from t h e  r e s t  of t h e  g r i d s ,  bo th  
geophys ica l ly  and g e o l o g i c a l l y .  There  i s  a d rama t i c  change i n  magnet ic  r e l i e f ,  

- 

b e s t  i l l u s t r a t e d  on l i n e  26s a t  24+501E, and on l i n e  30s a t  19E (Fig .  20a) ;  t h i s  
t h i s  sugges ts  t h e  p re sence  of e i t h e r  a g e o l o g i c a l  c o n t a c t  o r  a f a u l t .  Evidence 
of a  f a u l t  h a s  been found n o r t h  of b a s e l i n e  "A" n e a r  40E. Thus t h e  geophys i ca l  
response would t end  t o  s u p p o r t  B r i a n  N o r r i s '  c o n t e n t i o n  t h a t  t h i s  f a u l t  ex t ends  
through t h e  v a l l e y  i n  a no r theas t - sou thwes t  d i r e c t i o n .  

Conclusions 

The anomaly ex tending  a c r o s s  l i n e s  20E and 24E on Grid "A" i s  obvious ly  impor tan t .  
Both ins t ruments  have  d e t e c t e d  and p a r t i a l l y  de f ined  s u l p h i d e s  a s s o c i a t e d  w i t h -  
s c h e e l i t e  m i n e r a l i z a t i o n  i n  s k a r n  a t  t h e  t h i r d  marble  band. L a t e r  EM-17 t e s t s  
may y i e l d  p e r t i n e n t  i n fo rma t ion  r e g a r d i n g  p a r t i c u l a r l y  t h e  e x t e n t  of t h e  conductor ,  
and thereby h o p e f u l l y  of  t h e  s c h e e l i t e .  

The second anomaly d i scussed  i n  t h e  r e s u l t s  h a s  t o  b e  cons ide red  a t t r a c t i v e  a s  
w e l l ,  because of i t s  c l o s e  proximi ty  t o  a  s m a l l  ou tc rop  of m i n e r a l i z e d  g a r n e t  
skarn .  The VLF-EM p r o f i l e s  are s u g g e s t i v e  o f  s u l p h i d e  m i n e r a l i z a t i o n ,  and i n  
cha rac t e r  a r e  n o t  u n l i k e  t h e  r e sponse  ob ta ined  over  t h e  400' anomaly mentioned 
above, a t  L.20E. Unfo r tuna te ly  t h e  conductor  a x i s  i s  covered by e x t e n s i v e  t a l u s ,  
which prevents  thorough g e o l o g i c a l  s c r u t i n y .  It shou ld  b e  t e s t e d  w i t h  t h e  EM-17 
l a t e r  i n  t h e  season ,  when t h e  in s t rumen t  h a s  been r e p a i r e d .  

The magnetics on Grid "C" appear  t o  d e f i n e  t h e  i n t r u s i v e - ( m e t a ) -  sed imentary  
con tac t  q u i t e  w e l l  on most l i n e s ,  w i t h  m a g n e t i c a l l y  anomalous r ead ings  o c c u r r i n g  
c l o s e  t o  t h e  c o n t a c t  as i t  h a s  been  d e f i n e d  by t a l u s  cove r ing  t h e  s l o p e .  A p a r t i -  
c u l a r l y  s t r o n g  magnet ic  response  on l i n e s . 6 S  and 10s  p o s s i b l y  may b e  r e l a t e d  t o  
known minera l ized  showings on t h e  w e s t  f a c e .  One l i n e  of EM-17 a c r o s s  a conductor  
a x i s  a t  L.36S f a i l e d  t o  e l i c i t  a  response .  

The source  of t h e  aeromagnet ic  anomaly appea r s  t o  l i e  w i t h i n  a  zone of i ron -bea r ing  
p h y l l i t e s .  Ground geophysics  c o n s i s t s ,  f o r  t h e  most p a r t ,  of a  response  t o  pyrrho- 
t i t e  and f e r rug inous  sed iments  mapped i n  t h e  a r e a .  The e x i s t e n c e  of a f a u l t  extend- 
i ng  through t h e  v a l l e y  i s  a p p a r e n t l y  confirmed and p a r t l y  de f ined  by t h e  magnet ic  
r e l i e f .  One conductor  a x i s  is s e e n  i n  t h i s  s e c t i o n o f  t h e  p r o p e r t y  b u t  does n o t  
seem worthy o f  f u r t h e r  a t t e n t i o n  because  of t h e  un favourab le  g e o l o g i c a l  environment.  
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W .  Barclay 

Note: This  

L i s t  of F igu res  

Mount Armstrong P r o s p e c t  

Mount A r m s  t r o n g  , g r i d  l o c a t i o n  map ; 11'=400 ' . 
Mount A r m s  t r o n g ,  c r o s s - s e c t i o n a l  view; s k e t c h  only.  

Mount Arms  t r o n g ,  "A"and 't", VLF-EM s u r v e y ;  11'=200' . 
Mount Armstrong, "c", EM-17 s u r v e y ,  l i n e  36s ; 11'=200'. 

Mount Armstrong, "A" and "C", magnetometer su rvey  ( t o t a l  f i e l d ) ;  lW=200 ' .  

Mount Armstrong,"C", magnetometer s u r v e y  ( v e r t i c a l  f i e l d ) ,  l i n e s  26S, 

30S, 34S, 38S, 42s;  1" = 200'.  

Mount Armstrong, "A", magnetometer s u r v e y  ( v e r t i c a l  f i e l d ) ,  l i n e s  14S, 

and 1 8 s ;  1" = 200'. 

Mount Armstrong, "B", VLF-EM s u r v e y ;  1" = 200'.  

Mount A m s t r o n g ,  "B", magnetometer s u r v e y  ( t o t a l  f i e l d ) ;  1" = 200'. 

work was done under my supe rv i s ion .  

~ a n a d i a n  Explora t ion .  

I/ 
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