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CONCLUSIONS 

A program of l i n e  c u t t i n g ,  g e o l o g i c a l  mapping, geo- 

chemical  sampl ing  and geophys i c s  w a s  conducted on t h e  STYX 

1-160 c l a i m  group  d u r i n g  June  and J u l y ,  1979. The claims, 

s t a k e d  d u r i n g  A p r i l ,  1979, are l o c a t e d  35 km. due n o r t h  of 

Dawson C i t y .  A f t e r  t h e  b a s e l i n e  w a s  c u t  and surveyed  b y  

U n d e r h i l l  and U n d e r h i l l  i n  l a t e  May, a crew from J e a n  A l i x  Co. 

Ltd. completed 79 .5  Ism. of l i n e c u t t i n g .  

Using t h i s  l i n e  g r i d ,  g e o l o g i c a l  mapping and s o i l  

sampling w e r e  conducted ove r  an a r e a  of approximate ly  1680 ha.  

The g e o l o g i c a l  work d e f i n e d  a sequence  of  v o l c a n i c  r o c k s  

ranging  from c a l c i t e - r i c h  v e s i c u l a r  b a s a l t  f l ows  and b r e c c i a s  

t o  s i l i c e o u s  p y r o c l a s t i c s  and r e l a t e d  b r e c c i a s  and vo lcan i -  

c l a s t i c  s ed imen t s .  I n t e rbedded  w i t h  t h e s e  is  a  sequence of  

s h a l e s  and c h e r t y  a r g i l l i t e s .  The e n t i r e  s e c t i o n ,  which may 

be upper  P r o t e r o z o i c  o r  lower P a l e o z o i c  i n  age ,  i s  modera te ly  

t o  t i g h t l y  f o l d e d  on an eas t -wes t  a x i s .  The s t r o n g e s t  geo- 

chemical  and geophys i ca l  anomal ies  c o r r e l a t e  w i t h  t h e  c o n t a c t  

between f e l s i c  v o l c a n i c  rocks  and o v e r l y i n g  p e l i t i c  sed iments .  

Geophys ica l  su rveys  i n c l u d e d  magnetometer,  run by 

Anaconda p e r s o n n e l ,  and 26.5  km. of c o n t r a c t  EM work by 

Geoter rex .  The EM w a s  a Max-Min su rvey ,  u t i l i z i n g  a 200 m .  

c o i l  s e p a r a t i o n .  The more prominent anomal ies  w e r e  checked 

u s i n g  a l l  f i v e  f r e q u e n c i e s  and a 100 m. c o i l  s e p a r a t i o n .  

Two p r i n c i p a l  anomaly zones  have been d e f i n e d  by 

t h e  1979 f i e l d  program; t h e  LC zone and t h e  SR zone.  D e t a i l e d  

follow-up on t h e  LC zone p rov ided  improved g e o l o g i c a l ,  geo- 

chemical  and geophys i ca l  d e f i n i t i o n .  A t  t h e  end of  t h e  f i e l d  



season,  surveying and f i l l - i n  l i n e c u t t i n g  were conducted i n  

t h e s e  a r e a s  t o  provide  c o n t r o l  f o r  d e t a i l e d  surveys  t o  be 

completed during t h e  1980 f i e l d  season.  

The 1979 surveys  provided s t r o n g  evidence ' fo r  t h e  

e x i s t e n c e  of s i g n i f i c a n t  massive Cu-Pb-Zn-Ag s u l f i d e  mineral-  

i z a t i o n  wi th in  t h e  STYX claim group. However, t h e  anomalies 

def ined  a r e  r a t h e r  broad,  and i t  is f e l t  t h a t  more d e t a i l e d  

anomaly d e f i n i t i o n  is r e q u i r e d  i n  o r d e r  t o  develop diamond 

d r i l l  t a r g e t s .  



RECOMMENDATIONS 

Work s h o u l d  b e  c o n t i n u e d  on t h e  German Creek 

p r o p e r t y  d u r i n g  1980 i n  two s t a g e s ,  i n c l u d i n g :  

1. A w i n t e r  program of  l a b  o r i e n t e d  s t u d i e s  would i n v o l v e  

t h e  s t u d y  o f  t h i n  s e c t i o n s  of  s e l e c t e d  samples  from t h e  1979 

mapping program and a d d i t i o n a l  geochemical  s t u d i e s  on s o i l  

s a m p l e s  c o l l e c t e d  o v e r  t h e  p r e s e n t l y  d e f i n e d  LC and SR anomaly 

zones .  

2 .  F i e l d  work,  t o  b e  conducted  i n  e a r l y  J u n e ,  w i l l  i n c l u d e  

g e o l o g i c a l  mapping and f i l l - i n  geochemical  sampl ing  by Anaconda 

p e r s o n n e l  and  c o n t r a c t  g e o p h y s i c s .  T h i s  work w i l l  be c e n t e r e d  

on t h e  LC and SR z o n e s ,  u t i l i z i n g  t h e  r e c e n t l y  comple ted  

d e t a i l e d  l i n e c u t t i n g  g r i d s .  Geophys ica l  s u r v e y s  w i l l  i n c l u d e  

f u r t h e r  Max-Min work t o  p r o v i d e  100 m .  l i n e  s p a c i n g  i n  t h e s e  

zones .  The work w i l l  b e  conduc ted  from t h e  Antimony Mountain 

b a s e  camp, w i t h  d a i l y  t r a n s p o r t  t o  and from German Creek u t i l -  

i z i n g  a c o n t r a c t  h e l i c o p t e r .  



INTRODUCTION 

German Creek ,  35 km. due n o r t h  o f  Dawson C i t y ,  f l o w s  

s o u t h  a s  a m a j o r  t r i b u t a r y  of t h e  Chandindu R i v e r .  I t  d r a i n s  

a 125 s q .  km. a r e a  o f  t h e  s o u t h e r n  O g i l v i e  Mounta ins ,  b o r d e r i n g  

t h e  n o r t h  s i d e  o f  t h e  T i n t i n a  Trench .  

1 The area w a s  i s o l a t e d  by two s i l t  samples  o f  t h e  

G.S.C. Uranium Reconna i s sance  Program which w e r e  m o d e r a t e l y  

anomalous i n  Cu and Zn a s  w e l l  as Ni ,  Mo and Ba. A t r a v e r s e  

by C a r l s o n  d u r i n g  t h e  1978 r e c o n n a i s s a n c e  program n o t e d  a 

s u c c e s s i o n  o f  amygda lo ida l  f l o w s  and b r e c c i a s  a s  w e l l  as 

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

of  Uni t  3 and p o s s i b l y  U n i t  9 .  

A r e c o n n a i s s a n c e  camp, which i n v o l v e d  t h e  e n t i r e  

1978 crew,  w a s  l o c a t e d  i n  t h e  German Creek a r e a  l a t e  i n  t h e  

f i e l d  s e a s o n .  The r e s u l t s  o f  t h i s  b r i e f  g e o l o g i c a l  and silt  

and s o i l  s a m p l i n g  program a s  r e p o r t e d  i n  t h e  F i n a l  Repor t  

f o r  t h e  1978  Yukon P r o j e c t ,  i n d i c a t e d  a  g e o l o g i c a l  e n v i r o n -  

ment f a v o r a b l e  f o r  a v o l c a n o g e n i c  mass ive  s u l f i d e  d e p o s i t  

w i t h  a  c o i n c i d e n t  s o i l  and s i l t  geochemical  anomaly. 

On t h e  b a s i s  o f  t h i s  s t u d y ,  f u r t h e r  work w a s  

recommended. T h i s  work h a s  i n c l u d e d  t h e  s t a k i n g  o f  t h e  160 

c l a i m  STYX Group and t h e  32 c l a i m  SCYLLA Group d u r i n g  t h e  

e a r l y  S p r i n g  o f  1979 ( s e e  Map i n  P o c k e t ) .  From t h e  b a s e  

camp, l o c a t e d  on t h e  Chandindu R i v e r ,  a p p r o x i m a t e l y  8 km. from 

t h e  c e n t e r  o f  t h e  claim g r o u p ,  a s u r f a c e  e x p l o r a t i o n  program 

c o n s i s t i n g  o f  a s u r v e y e d  b a s e l i n e ,  l i n e c u t  c r o s s  l i n e s ,  



geological mapping, soil sampling and EM and magnetometer 

surveys was conducted. Camp was supplied and field work 

supported using a contract Bell 47 helicopter from Trans 

North Turbo Air Ltd. Figure 1 shows the line grid and major 

topographic features relative to the claim outline. 

Surveying was commenced on May 26th, and cutting 

of the line-grid was completed between June 1 and June 30. 

Surface exploration work, including geological mapping, soil 

sampling and magnetometer survey, was commenced on June 7 

and completed on July 26. The contract Max-Min EM survey, 

conducted by Geoterrex, was commenced on June 25 and completed 

July 27. 

This report provides a description of the work 

conducted during this program, as well as a preliminary 

assessment of the data as it has been compiled to date. 



LIST OF CLAIMS 

The f o l l o w i n g  claims w e r e  r e c o r d e d  a t  t h e  Dawson M i n i n g  

R e c o r d e r ' s  o f f i c e  i n  t h e  names  o f  t h e  i n d i v i d u a l  s t a k e r s .  S i n c e  

t h a t  t i m e ,  o n e  h u n d r e d  p e r c e n t  i n t e r e s t  i n  a l l  claims h a s  been 

t r a n s f e r r e d  t o  Anaconda  C a n a d a  E x p l o r a t i o n  L t d . :  

C l a i m  G r a n t  N o .  A n n i v e r s a y  D a t e  

STYX 1-160 ( i n c l . )  YA32067-YA32226 ( i n c l , )  A p r i l  18, 1 9 8 0  

SCYLLA 1-32 ( i n c l . )  YA32283-YA32314 ( i n c l . )  A p r i l  24 ,  1 9 8 0  
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METHODS 

The b a s e l i n e  s u r v e y  i n c l u d e d  t h e  c u t t i n g  of  a min- 

imum 1 m.  wide  l i n e ,  p a r a l l e l  t o  t h e  r e g i o n a l  s t r i k e  (Az 110°) ,  

f o r  a  d i s t a n c e  of  5.6 krn. S t a t i o n s  were marked e v e r y  200 m .  

and l i n e s  t u r n e d  o f f  a t  e a c h  s t a t i o n .  The c o n t r a c t  s u r v e y o r s ,  

U n d e r h i l l  a n d  U n d e r h i l l ,  have  p r o v i d e d  a  p l a n  o f  t h i s  work. 

( s e e  P o c k e t ) .  

The l i n e c u t t i n g  w a s  c o n t r a c t e d  by J e a n  A l i x  of  

V a l  d 'Or  and was c a r r i e d  o u t ,  u s i n g  axe  and machete ,  by a 

four-man crew. L i n e s  w e r e  c u t  a t  r i g h t  a n g l e s  t o  t h e  b a s e l i n e  

a t  e a c h  o f  t h e  200 m. s t a t i o n s  on t h e  b a s e l i n e ,  and a l t e r n a t e d  

2  krn. and 3  km. i n  l e n g t h .  The l i n e s  w e r e  p i c k e t e d  a t  25 m .  

i n t e r v a l s  by s l o p e  c h a i n i n g .  I n  a d d i t i o n ,  s i x  1 km. l o n g  

f i l l - i n  l i n e s  w e r e  c u t  i n  t h e  c e n t e r  of  t h e  g r i d .  Some o f  

t h e  l i n e s ,  p a r t i c u l a r l y  i n  t h e  n o r t h e a s t e r n  p a r t  of  t h e  g r i d ,  

c o u l d  n o t  b e  comple ted  due  t o  s t e e p  topography.  A t o t a l  o f  

7 9 . 5  km. o f  l i n e s  was c u t  by t h i s  crew on t h e  STYX Cla im 

Group. A f u r t h e r  3 0 . 5  km. o f  f i l l - i n  l i n e s  were c u t  i n  

September and O c t o b e r  by E a s t e r n  A s s o c i a t e s  Reg 'd .  

G e o l o g i c a l ,  geochemica l  and g e o p h y s i c a l  s u r v e y s  

were conduc ted  f rom a b a s e  camp e s t a b l i s h e d  on t h e  Chandindu 

R i v e r ,  due e a s t  o f  t h e  c l a i m  group .  The camp was set up d u r i n g  

t h e  p e r i o d  J u n e  1 t o  6 ,  and t h e  f i e l d  work was commenced on 

June  7 .  Most o f  t h e  geo logy  w a s  mapped by Roots  and B a l d r y ,  

w i t h  some a s s i s t a n c e  f rom t h e  r e c o n n a i s s a n c e  g e o l o g i s t s ,  

G e m m e l l  and Kavanagh, and C a r l s o n .  The s o i l  sampl ing  and 

magnetometer s u r v e y  w e r e  conduc ted  by Magee and S a n g e r ,  w i t h  

a b r i e f  s o i l  s a m p l i n g  b l i t z  by  a l l  f i e l d  p e r s o n n e l .  Dur ing  



t h e  p e r i o d  June 7  t o  J u l y  2 6 ,  a t o t a l  of 37 f i e l d  d a y s  were 

worked. T h i s  h a s  i n c l u d e d  6 6  g e o l o g i s t  d a y s ,  9 7  s o i l  sample r  

d a y s  and 6  magnetometer  d a y s .  T h r e e  a n d  a h a l f  d a y s  

were l o s t  t o  p o o r  f l y i n g  c o n d i t i o n s  a n d ,  e v e r y  second  week- 

: e n d ,  two d a y s  o f f  were s p e n t  i n  Dawson C i t y .  A number o f  d a y s  

w e r e  s p e n t  i n  b a s e  camp p l o t t i n g  maps a n d  p r o f i l e s ,  w r i t i n g  

r e p o r t s  and s t u d y i n g  r o c k  s a m p l e s .  

The Max-Min s u r v e y  w a s  c o n d u c t e d  by  a crew c o n t r a c t e d  

f rom G e o t e r r e x  d u r i n g  t h e  p e r i o d  J u n e  2 5  t o  J u l y  27. The crew 

c o n s i s t e d  of two o p e r a t o r s ,  a s s i s t e d  b y  Bob K e i t h  of  G e o t e r r e x  

f o r  t h e  f i r s t  two d a y s  of the s u r v e y .  The o p e r a t o r s  s e c a n t -  

c h a i n e d  e a c h  of t h e  l i n e s  p r i o r  t o  s u r v e y i n g ,  and u s e d  a  200 m.  

c o i l  s p a c i n g  on 400 m .  s p a c e d  l i n e s  f o r  t h e  i n i t i a l  s u r v e y .  

Follow-up work on t h e  most  i n t e r e s t i n g  c o n d u c t o r s  i n v o l v e d  

s h o r t  s u r v e y  l i n e s  and  100 m. c o i l  s p a c i n g .  



PHYSIOGRAPHY 

T h i s  r e g i o n  o f  t h e  s o u t h e r n  O g i l v i e  Mountains is 

c h a r a c t e r i z e d  by rounded r i d g e s  and b road  s h o u l d e r s  between 

deep c r e e k  v a l l e y s  w i t h  narrow f l o o r s .  E l e v a t i o n  v a r i e s  from 

j u s t  under 600 m . ,  where German Creek e n t e r s  t h e  wide 

Chandindu R i v e r  V a l l e y ,  t o  n e a r l y  1500 m. Due t o  t h e  deeply 

d i s s e c t e d  t e r r a i n  and t h i c k  v e g e t a t i o n  cove r  o v e r  most 

a r e a s ,  movement on f o o t  is d i f f i c u l t ,  and e x p l o r a t i o n  work 

is f a c i l i t a t e d  by h e l i c o p t e r  s u p p o r t .  Except f o r  some s t e e p  

c l i f f s  i n  upper  German Creek V a l l e y ,  t r a v e r s i n g  by f o o t  

was p o s s i b l e  over  t h e  e n t i r e  c l a i m  group.  Rock exposure  is 

poor o v e r  most of t h e  g r i d ,  and a lmost  n o n - e x i s t e n t  on many 

s l o p e s  where moss is t h i c k  and u n d e r l a i n  by p e r m a f r o s t .  

The l i n e  g r i d  c o v e r s  an area of 1 6 . 8  km. ', w i t h  

long  a x i s  i n  an eas t -wes t  d i r e c t i o n  ove r  t h e  middle-upper 

s e c t i o n  of German Creek.  The wes t e rn  p a r t  o f  t h e  g r i d  f e a t u r e s  

b road  r i d g e  backs  w i t h  s t e e p  s l o p e s  l e a d i n g  t o  s m a l l  c r e e k s  

i n  narrow v a l l e y s  which are choked w i t h  a l d e r  and wil low 

t h i c k e t s .  The main v a l l e y  of German Creek is unique  i n  t h e  

s t u d y  a r e a  because  of a l e v e l  bench,  50 t o  100 m. wide a long  

t h e  wes t e rn  margin.  T h i s  a r e a  p r o v i d e s  t h e  o n l y  lowland camp 

s i t e s  on t h e  p r o p e r t y .  Outcrops  w e s t  of German Creek a r e  

d i s t r i b u t e d  on r i d g e  c r e s t s ,  s t e e p  s l o p e s  and c r e e k  banks,  w i t h  

abundant t a l u s  s l o p e s .  Wide s a d d l e s  i n  t h r e e  s u b - p a r a l l e l  

. r i d g e s  are u n d e r l a i n  by s h a l e ,  as are t h e  g e n e r a l  t r e n d s  of 

t h e  i n t e r v e n i n g  v a l l e y s .  Topography is enhanced by a 

r e s i s t a n t  c r y s t a l  t u f f  u n i t ,  which forms many o f  t h e  r i d g e  



crests. 

On the east s i d e  of German Creek is a s t e e p ,  uniform 

s l o p e  r i s i n g  t o  an u n d u l a t i n g  p l a t e a u  300 m. above t h e  v a l l e y .  

The c r y s t a l  t u f f  u n i t  is  exposed as narrow s p i r e s  upon t h i s  

s c a r p ,  and p robab ly  u n d e r l i e s  some of t h e  b road  humps on t h e  

p l a t e a u .  T h i s  up land  is a broad  muskeg of a lmost  4 km.2 g e n t l y  

s l o p i n g  t o  t h e  s o u t h ,  and c u t  by two a l d e r  - choked v a l l e y s ,  

one of which d r a i n s  i n t o  German Creek.  The s t e e p e r  banks of 

t h e s e  v a l l e y s  p r o v i d e  t h e  on ly  rock exposure  i n  t h i s  area. 

The n o r t h e r n  l i m i t  of t h i s  muskeg p l a t e a u  is b e t t e r  

d r a i n e d  and g i v e s  way t o  buckbrush,  cu lmina t ing  i n  h i g h ,  

rounded r i d g e  crests which sur round  t h e  headwaters  of  German 

Creek. Acid and a n d e s i t i c  f low r o c k s  a r e  exposed i n  l i m i t e d  

ou tc rop  and widesp read  t a l u s  a t  t h e  heads  of  v a l l e y s ,  r i s i n g  

s t e e p l y  t o  t h e  h i g h e s t  ground i n  t h e  s t u d y  a r e a ,  i n  t h e  n o r t h  

and n o r t h e a s t .  

Landforms i n  t h e  German Creek area i l l u s t r a t e  a 

f a i r l y  mature  s t a g e  o f  wea the r ing  and e r o s i o n .  However, t h e  

uniform h e i g h t  of  r i d g e s  and s h o u l d e r s  s t r o n g l y  s u g g e s t s  a 

pa leo-penepla in ,  s l o p i n g  southwards .  The o n l y  g l a c i a l  

e r r a t i c s  observed  w e r e  l o c a t e d  a t  t h e  s o u t h e a s t e r n  l i m i t  of 

t h e  g r i d  a r e a .  T r a c e s  of  l a t e r a l  mor ra ines  and mel twate r  

channe ls  a r e  n o t e d  by Vernon and Hughes (1966) on t h e  h igh  

l a n d  nea r  t h e  mouth o f  German Creek. I t  is p o s s i b l e  t h a t  

t h e  e n t i r e  area l a y  b e n e a t h  t h e  s o u t h e r n  l i m i t s  of g l a c i a t i o n .  

The poor d r a i n a g e  i n  t h e  s o u t h e a s t e r n  p o r t i o n  may pe rhaps  

be  e x p l a i n e d  by  g l a c i a l  s c o u r i n g ,  w i t h  a  h i g h  c l a y  c o n t e n t  



till l a y e r .  

Talus  d e b r i s  on t h e  s t e e p e r  s l o p e s  is be l i eved  t o  

be l o c a l l y  der ived  and has  been used t o  d e f i n e  topographic  

upper l i m i t s  of l i t h o l o g i e s  and t o  i n d i c a t e  t h e  c o n t i n u i t y  

of t h i n  members through a r e a s  of poor bedrock exposure.  



VEGETATION 

A n e a r  c o m p l e t e  r a n g e  of s u b - a r c t i c  f a u n a l  z o n e s  is 

found w i t h i n  t h e  600 m. o f  e l e v a t i o n  change i n  t h e  German 

Creek a r e a .  O r i e n t a t i o n  of  s l o p e  is t h e  most s t r i k i n g  c o n t r o l  

of v e g e t a t i o n .  N o r t h  f a c i n g  s l o p e s  are u s u a l l y  u n d e r l a i n  by  

p e r m a f r o s t  a n d  c o v e r e d  w i t h  s m a l l  s p r u c e ,  w i t h  an  e x c e s s i v e  

bu i ld -up  of  m o s s  a n d  l i c h e n  growth.  S o u t h  f a c i n g  s l o p e s ,  w i t h  

much g r e a t e r  w e a t h e r i n g  a c t i o n ,  have  better d e v e l o p e d  a n d  o f t e n  

w e l l  d r a i n e d  s o i l s  which  s u p p o r t  large trees and  c o n t i n u o u s  

f o r e s t .  

E l e v a t i o n  is t h e  n e x t  most p rominen t  c o n t r o l .  

V a l l e y s  w i l l  s u p p o r t  l a r g e  s p r u c e  and p o p l a r  t o  600 m. e l e v a t i o n .  

Mixed f o r e s t  of s p r u c e  and immature b i r c h  and p o p l a r  is common 

on most s o u t h  and  some east  f a c i n g  s l o p e s  t o  o v e r  1000 m. 

Large s p r u c e  and  t h i c k  b u c k b r u s h  c o n t i n u e  t o  1200 m.,  b u t  by  

1400 m. s p r u c e  are s c a t t e r e d  and  s t u n t e d  and t h e  b u c k b r u s h  is 

smaller. Above t h i s ,  c lumps o f  s a x i f r a g e ,  g r a s s e s  and campion 

a r e  s p a r s e  upon t h e  loose r o c k .  

Mat ted  a n d  t a n g l e d  a l d e r - w i l l o w  t h i c k e t s  a r e  a v e r y  

a c c u r a t e  i n d i c a t o r  of w e t  s l o p e s .  The b r i g h t  g r e e n  f o l i a g e  is s e e n  

a l o n g  t h e  c r e e k  b e d s  a n d  i n  g u l l i e s  and h o l l o w s .  The v e g e t a t i o n  

seems t o  t h r i v e  where  w a t e r  is c o n t i n u o u s l y  r u n n i n g  among t h e  

r o o t  s y s t e m s  a n d  f o r m s  a r a p i d l y  a c c u m u l a t i n g  m a t  o f  d e a d  

o r g a n i c  m a t t e r  . 
Damp areas w i t h o u t  d r a i n a g e  a r e  u n d e r l a i n  by p e r m a f r o s t ,  

s u p p o r t i n g  muskeg v e g e t a t i o n  c o n s i s t i n g  of heavy moss and s c r u b  

s p r u c e .  The German Creek  bench  and  t h e  g e n t l y  s l o p i n g  



downs a t  t h e  east e n d  of  t h e  area are of  t h i s  c a t e g o r y .  O f t e n ,  

t h e  o n l y  s o i l  o b s e r v e d  i n  t h e s e  areas is t y p i c a l  Ao h o r i z o n ,  

c o n s i s t i n g  of d e c a y i n g  o r g a n i c  matter.  

The d r i e s t  areas are c h a r a c t e r i z e d  by  small p o p l a r  

t r e e s  and l a r g e  amounts  o f  y e l l o w  c a r i b o u  l i c h e n .  Most 

of t h e s e  s l o p e s  face east ,  o r  s o u t h  a t  h i g h e r  e l e v a t i o n s .  

Here,  t h e  t h i n  s o i l  c o v e r  r e v e a l s  c o n s i d e r a b l e  t a l u s .  

Rock t y p e  a l s o  h a s  some c o n t r o l s  o v e r  v e g e t a t i o n .  

Black s h a l e ,  t h e  most  common u n d e r l y i n g  r o c k ,  a p p e a r s  t o  

f a c i l i t a t e  d r a i n a g e .  The c r y s t a l  t u f f  p r o d u c e s  e x t e n s i v e  

t a l u s  s l o p e s  o f  c o a r s e ,  a n g u l a r  b o u l d e r s  t h a t  a r e  n o t  r e a d i l y  

weathered .  V e g e t a t i o n  is u s u a l l y  s p a r s e  on t h e s e  s l o p e s .  

I n  c o n t r a s t ,  v o l c a n i c  f l o w  members, m a i n l y  a n d e s i t i c ,  

s u p p o r t  maximum v e g e t a t i o n .  T h i s  may b e  due  t o  f i n e r  b r e a k i n g  

and more e x t e n s i v e  w e a t h e r i n g  o f  t h e  c a r b o n a t e - r i c h  a m y g a l o i d a l  

f lows  and b r e c c i a s .  



GEOLOGY 

A :  Methods 

The geology of  t h e  c l a i m  group w a s  mapped a t  a scale 

of 1:5000 (- 1 c m  = 50 m.), u s i n g  t h e  200 m.  spaced  c u t  l i n e s  

f o r  su rvey  c o n t r o l .  The mapping fo l lowed two p rocedures :  

P r i n c i p a l l y ,  a l l  l i n e s  were  t r a v e r s e d ,  n o t i n g  l i t h o l o g y  as w e l l  

as v a r i a t i o n s  i n  topography and v e g e t a t i o n .  Secondly,  a l l  

known o u t c r o p  o c c u r r e n c e s  w e r e  mapped, u s u a l l y  by f o l l o w i n g  

r i d g e s  o r  v a l l e y  bo t toms ,  and t i e d  i n t o  t h e  l i n e  g r i d .  

A s  r e s u l t s  from t h e  geochemical  and geophys i ca l  s u r v e y s  w e r e  

r e c e i v e d ,  fol low-up mapping was conducted i n  t h e  v i c i n i t y  of  

anomal ies .  I n  one c a s e ,  n e a r  t h e  l i n e c u t t e r ' s  camp on German 

Creek,  1 :1000 s c a l e  mapping w a s  done i n  t h e  anomaly a r e a  a long  

t h e  c r e e k  bed.  

A l l  g e o l o g i c a l  d a t a  w a s  p l o t t e d  i n  t h e  f i e l d  on 

84 x 11 i n c h  mylar g r i d  o v e r l a y s .  Due t o  t h e  s c a r c i t y  of  

o u t c r o p ,  much g e o l o g i c a l  i n f o r m a t i o n  was g leaned  from scree 

s l o p e s ,  s o i l  sample p i t s  and up tu rned  t r e e  b o l e s .  Most o u t c r o p  

exposures  were sampled and hand specimens,  back a t  camp, w e r e  

c u t  and examined w i t h  a b i n o c u l a r  microscope.  

B: S t r a t i g r a p h y  and S t r u c t u r e  

I n t e r p r e t a t i o n  of s t r a t i g r a p h y  and s t r u c t u r e  is 

d i f f i c u l t  due t o  t h e  s c a r c i t y  of  bedrock exposure .  The f o l l o w i n g  

i n t e r p r e t a t i o n  is based  l a r g e l y  on t h e  r e l a t i v e  s p a t i a l  d i s -  

t r i b u t i o n  of  known l i t h o l o g i e s ;  i n  p a r t i c u l a r  t h e  c r y s t a l  



t u f f  exposed on t h e  east s l o p e s  above German Creek ,  and from 

a t t i t u d e s  of  b e d d i n g  and minor  f o l d s  i n  b l a c k  s h a l e s  a l o n g  

stream beds .  

There  is  o n l y  t e n u o u s  and c o n f l i c t i n g  e v i d e n c e  f o r  

t h e  d i r e c t i o n  o f  s t r a t i g r a p h i c  t o p s  w i t h i n  t h e  claim group ;  

development of  a s t r a t i g r a p h i c  s e c t i o n  a t  German Creek 

depends  on r e g i o n a l  i n t e r p r e t a t i o n s .  

R e g i o n a l l y ,  U n i t  3 (Green ,  1972)  t o  t h e  n o r t h  is 

o v e r l a i n  by a l e n s  o f  v o l c a n i c s  ( U n i t  4 ;  Green,  1972)  a n d ,  

as i n t e r p r e t e d  from t h i s  s t u d y ,  t h e  Road R i v e r  Formation i n  

t h e  ex t reme  s o u t h .  The p r i n c i p a l  assemblage  o f  Uni t  3 a t  t h i s  

l o c a t i o n  is  maroon s h a l e .  B a s a l t  f l o w s  and r e l a t e d  b a s i c  

i n t r u s i v e s  i n t e r f i n g e r  and c u t  t h e  topmost  s h a l e  sequence ,  

w i t h  a  g r a d u a l  t r a n s i t i o n  t o  m a s s i v e  b a s a l t  and a n d e s i t e  f l o w s  

and b r e c c i a s .  T h i s  is t h e  t y p i c a l  U n i t  4 s u c c e s s i o n  and it 

e x t e n d s  i n t o  t h e  n o r t h e r n m o s t  p o r t i o n  o f  t h e  STYX Claim Group. 

The s u c c e e d i n g  s e q u e n c e ,  c o n s i s t i n g  o f  i n t e r b e d d e d  b a s a l t  

and a n d e s i t e  f l o w s  and b r e c c i a s ,  d a c i t e  and r h y o l i t e  pyro- 

c last ics and g r e y  t o  b l a c k ,  o f t e n  v e r y  s i l i c e o u s ,  s h a l e s  and 

a r g i l l i t e s ,  is  a p p a r e n t l y  u n i q u e  t o  t h e  German Creek a r e a .  

The geochemical  anomaly,  i n  t h e  uppermost  p a r t  o f  t h i s  s e q u e n c e ,  

is e v i d e n c e  of  t h e  v o l c a n o g e n i c  m a s s i v e  s u l f i d e  p o t e n t i a l  

a d j a c e n t  t o  t h e  r h y o l i t i c  c r y s t a l 1  t u f f  u n i t .  

Black c h e r t ,  q u a r t z i t e ,  c h e r t  b r e c c i a  and cong lomera te  

were s e e n  on t h e  h i g h  r i d g e  t o  t h e  s o u t h  on t h e  w e s t e r n  p a r t  o f  



t h e  g r i d  CSouth Ridge)  and w e r e  n o t  obse rved  e l s ewhere  t o  

t h e  n o r t h .  Th-e c h e r t  pebble  conglomera te  s t r o n g l y  resembles  

a hor i zon  n e a r  M t .  J e c k e l l ,  20 km. east ,  known t o  be  n e a r  

t h e  b a s e  o f  t h e  Road River  Format ion.  The South Ridge 

u n i t s  d i p  modera te ly  ea s tward ,  and t h e r e  is no ev idence  t o  

sugges t  t h e y  have been s t r o n g l y  deformed. I t  is l o g i c a l  t o  

conclude t h e s e  r o c k s  o v e r l i e  t h e  German Creek v o l c a n i c  assem- 

b l a g e :  The c o n t a c t  may be unconformable .  

Most l i t h o l o g i e s  t r e n d  1 1 0 O  a c r o s s  t h e  s t u d y  a r e a .  

R e p e t i t i o n  of  rock  t y p e s ,  t h e  a p p a r e n t  d i s c o n t i n u i t y  of some 

members and t h e  o u t c r o p  p a t t e r n  on t h e  s o u t h e a s t  of German 

Creek s u g g e s t s  t i g h t ,  i s o c l i n a l  f o l d i n g  w i t h  p lunges  t o  t h e  

west and ampl i tudes  on t h e  r ange  of 1000 m.  Sha ley  members 

involved  i n  t h e  f o l d i n g  show d i s r u p t e d  bedding ,  d r a g f o l d i n g  

on a 1 m. s c a l e ,  chevron-type c r e n u l a t i o n s  w i t h  a 5 t o  10 c m .  

ampl i tude  and i n  at  l e a s t  one l o c a t i o n ,  a s y n c l i n a l  s t r u c t u r e  

of 25 m. w i d t h .  No a x i a l  p l a n e  c l e a v a g e  w a s  observed  i n  t h e  

s h a l e s  o r  a r g i l l i t e s .  However, a t  t h e  apex of  t h e  c r y s t a l  

t u f f  exposure  t h e r e  is  much s h e a r i n g  as w e l l  as s l i c k e n s i d e s  

and mylon i t e .  A d d i t i o n a l l y ,  t h e r e  a p p e a r s  t o  be  l o c a l  open, 

g e n t l y  p lung ing  c r o s s  f o l d i n g  on a no r th - sou th  a x i s .  Moderate 

f o l d  p lunges  are observed b o t h  t o  t h e  east and t o  t h e  w e s t  

i n  t h e  b l a c k  s h a l e s .  The trace of  an EM conduc tor  l o c a t e d  

nea r  t h e  crest of t h e  a n t i c l i n a l  c r y s t a l  t u f f ,  between Line 3 

and 6 E a t  400 t o  500 N ,  shows an i n c r e a s e  i n  d e p t h  t o  t h e  t o p  

of t h e  conduc to r  towards  t h e  w e s t .  

Two wes t - t rending  r i d g e s ,  P l u t o  and Vulcan,  f e a t u r e  

c o n s i d e r a b l e  c r y s t a l  t u f f  t a l u s  upon t h e i r  n o r t h - f a c i n g  s l o p e s ;  
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more t h a n  would b e  expec t ed  from t h e  s o l i t a r y  o u t c r o p s  on 

t h e  r i d g e  crests. L a h a r i c  b r e c c i a s  f l a n k  b o t h  s i d e s  of 

t h e s e  r i d g e s .  I t  is i n t e r p r e t e d  t h a t  t h e  r i d g e s  are culmin- 

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

between t h e s e  a n t i c l i n a l  crests u n d e r l i e s  t h e  deep v a l l e y s  

and may b e  c o n s i d e r a b l y  d i s r u p t e d ,  as ev idenced  by t h e  v a r i a t i o n  

i n  c l eavage  a t t i t u d e s .  

Nor th  of  t h e  f o l d e d  t u f f s  and s h a l e s  is a t h i c k  

s u c c e s s i o n  o f  a n d e s i t i c  t o  b a s a l t i c  f l ows ,  some a c i d i c  f lows  

and r e l a t e d  p y r o c l a s t i c s .  The most s o u t h e r l y  of  t h e s e  f low 

u n i t s  is a w e l l  d e f i n e d  band,  50 t o  100 m. t h i c k ,  forming 

c a l c i t e  s t a i n e d  c l i f f s  and d i s t i n c t i v e  g r e y  wea the r ing  mitre- 

shaped c l i f f s  t o  t h e  wes t .  P i l l o w  s t r u c t u r e s  are e v i d e n t  

a t  most l o c a t i o n s ;  a banded c h e r t  ho r i zon  and i n t e r c a l a t e d  

maroon s h a l e  and a n d e s i t e  b r e c c i a ,  p robably  broken from f low 

f r o n t s , h a v e  been observed.  P i l l o w s  i n d i c a t e  t o p s  t o  t h e  

n o r t h e a s t ,  s u g g e s t i n g  e i t h e r  t h a t  t h e  s e c t i o n  is r e v e r s e d  o r ,  

as i n t e r p r e t e d  h e r e ,  t h a t  t h e  p i l l o w  exposures  are on t h e  

southwest  l imb of a major  s y n c l i n e .  

T h i s  s t r u c t u r a l  p a t t e r n  would be  t h e  r e s u l t  of  

t h r u s t i n g  from t h e  sou thwes t .  Massive,  homogeneous u n i t s ,  such 

as u n d e r l y i n g  f lows  and o v e r l y i n g  q u a r t z i t e s ,  would have under- 

gone s i m p l e  t i l t i n g  t o  t h e  sou thwes t ,  whereas t h e  i n t e r -  

vening s u c c e s s i o n  of r e l a t i v e l y  t h i n ,  competent v o l c a n i c  

u n i t s  and i n t e r l a y e r e d s h a l e s  and a r g i l l i t e s ,  p o s s i b l y  w i t h  

i n c l i n e d  mass ive  s u l f i d e  l e n s e s ,  would have p rov ided  t h e  

l o c u s  f o r  i n t e n s i v e  deformat ion .  ( s e e  F i g u r e  6 . )  



C: L i t h o l o g i c  D e s c r i p t i o n s  

The f o l l o w i n g  s e c t i o n  p r o v i d e s  a b r i e f ,  main ly  

macroscopic d e s c r i p t i o n  of each  of t h e  rock  u n i t s  d i s t i n g u i s h e d  

i n  t h e  1979 mapping program. D e s c r i p t i o n s  are i n  approximate  

o r d e r  of d e c r e a s i n g  a g e ,  as p r e s e n t l y  i n t e r p r e t e d .  Maroon 

and green s h a l e s  of  Un i t  3 w e r e  n o t  encounte red  i n  t h e  

mapping. Re fe r  t o  t h e  1978 r e p o r t  f o r  a d e s c r i p t i o n  o f  t h e s e  

rocks .  

V o l c a n i c  Flows 

T h i s  u n i t  shows v a r i a t i o n s  from mass ive  t o  amygdaloidal  

and from b a s i c  t o  a c i d i c .  Outcrops  t e n d  t o  be  prominent ,  

e s p e c i a l l y  t o  t h e  n o r t h  of German Creek,  where t h e  u n i t  forms 

c l i f f s  up t o  1 5  m. h i g h .  South of t h e  b a s e l i n e ,  t h e  u n i t  

is l e s s  exposed and is seen  mainly  i n  s m a l l  o u t c r o p s  and t a l u s ,  

p o s s i b l y  t h e  r e s u l t  of t h i n n e r  and less abundant f l o w s  h e r e .  

The u n i t  w e a t h e r s  t o  a l i g h t  o r  da rk  brown c o l o r ,  

o r  g reen i sh -pu rp l e  f o r  b a s a l t ,  o f t e n  w i t h  a d i s t i n c t i v e  

pock-marked s u r f a c e  due t o  t h e  d i s s o l u t i o n  of  ca lc i te  i n  

amygdules. C l a s s i f i c a t i o n  as b a s a l t ,  a n d e s i t e ,  o r  d a c i t e ,  w a s  

done i n  t h e  f i e l d  on t h e  b a s i s  of c o l o r  index.  

There  are a p p a r e n t l y  two main v o l c a n i c  f l o w  u n i t s .  

The most e x t e n s i v e  of t h e s e  is  an amygdaloidal  t o  mass ive  

u n i t  i n  t h e  n o r t h  and w e s t  which o u t c r o p s  i n  s e v e r a l  bands  

a c r o s s  t h e  map area and which is r e l a t e d  t o  t h e  main m a s s  of  

Uni t  4 a long  t h e  n o r t h  s i d e  of t h e  g r i d .  The o t h e r  is a l e s s  

e x t e n s i v e  amygdalo ida l  d a c i t e - a n d e s i t e  u n i t  i n  t h e  s o u t h e a s t  

g r i d  a r e a  which forms some prominent o u t c r o p s  and c l i f f s  b u t  

which is l e s s  pronounced on t h e  w e s t  s i d e  of German Creek.  



The n o r t h e r n  u n i t  shows f a c i e s  v a r i a t i o n s  bo th  a long  

s t r i k e  and up s e c t i o n .  I n  t h e  n o r t h w e s t ,  t h e  f l o w s  are t h i c k ,  

p i l l owed ,  amygdalo ida l  b a s a l t s  which form modera te ly  s t e e p  

b l u f f s  and prominent  o u t c r o p s .  The f r e s h  s u r f a c e  is d a r k  

: gray-green w i t h  w h i t e  t o  brown c a l c i t e  amygdules and d a r k  

c h l o r i t e - r i c h  p i l l o w  r i m s .  Amygdules va ry  i n  s ize from 

2 t o  4 rnrn., and form 30 t o  50 p e r c e n t  of t h e  rock .  The l a r g e r  

amygdules may b e  i n t e r c o n n e c t e d ,  and c o n t a i n  c o a r s e l y  

c r y s t a l l i n e  calc i te .  P y r i t e  o c c u r s  i n  d i s semina ted  cubes  and 

a l s o  a long  f r a c t u r e s .  The p i l l o w s  are f a i r l y  w e l l  formed 

and up t o  40  c m .  a c r o s s .  Bands of  c h e r t  i n t e r s t i t i a l  t o  t h e  

p i l l o w s  w e r e  obse rved  l o c a l l y .  Along s t r i k e  t o  t h e  e a s t ,  i n  

t h e  n o r t h  c e n t r a l  s e c t i o n  of t h e  g r i d ,  s imi la r  b a s a l t s  were 

observed ,  b u t  i n  a t h i n n e r  band. 

Bo th  t o  t h e  east and t o  t h e  s o u t h ,  t h e  u n i t s  a r e  

more s i l i c e o u s .  Ove r ly ing  t h e  b a s a l t s ,  i n  t h e  sou thwes t  and 

c e n t r a l  p a r t  o f  t h e  g r i d ,  t h e  f l ows  are predominant ly  amygdal- 

o i d a l  a n d e s i t e s .  The lower f l ows  form prominent s p i n e s  on 

t h e  r i d g e s  and mi t re -shaped  b l u f f s  on t h e  s l o p e s  w h i l e  

t h e  upper f l o w s  are na r rower ,  w i t h  less pronounced o u t c r o p  

e x p r e s s i o n .  

The a n d e s i t e s  are f i n e - g r a i n e d ,  d a r k  t o  medium 

grey-green w i t h  w h i t e  c a l c i t e - f i l l e d  amygdules and da rk  g rey  

q u a r t z - f i l l e d  amygdules, which t o g e t h e r  form between 5 and 

65 p e r c e n t  o f  t h e  rock  and are i r r e g u l a r l y  d i s t r i b u t e d .  Loca l  

non-amygdaloidal f l o w s ,  o r  p o s s i b l y  dykes ,  were a l s o  observed.  



P i l l o w s  w e r e  r a r e l y  i d e n t i f i e d ,  and  were o b s e r v e d  t o  b e  less  

w e l l  d e v e l o p e d  t h a n  t h o s e  i n  basa l t .  T h i n  s e c t i o n s  f r o m  

t h e  1978 work showed some of t h i s  u n i t  t o  be a l t e r e d  

basalt .  

The n a r r o w  s o u t h e r n  f l o w  band  is a f i n e - g r a i n e d ,  

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

amygdules and d a r k  g r e y  q u a r t z  amygdules ,  which  v a r y  f rom 

1 t o  1 0  mrn. i n  s ize and c o m p r i s e  u p  t o  80 p e r c e n t  o f  t h e  r o c k .  

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

o b s e r v e d  i n  some s a m p l e s .  

Maroon W e a t h e r i n g  S h a l e s  

T h i s  is a rare r o c k  t y p e  i n  t h e  g r i d  area. Al though 

i t  is s i m i l a r  t o  e x t e n s i v e  e x p o s u r e s  of  U n i t  3 n o r t h  o f  t h e  

g r i d ,  w i t h i n  t h e  s u r v e y  area it  is r e s t r i c t e d  t o  na r row i n t e r -  

f l o w  b a n d s .  Most e x t e n s i v e  e x p o s u r e s  are i n  t h e  n o r t h e a s t ,  

on Niobe Ridge .  

C r y s t a l  T u f f  

T h i s  u n i t  t e n d s  t o  form prominen t  s p i n e s  t r e n d i n g  

a p p r o x i m a t e l y  110°, w i t h  t h i c k n e s s  be tween 1 0  and  30 m . , ,  

and a l s o  p r o d u c e s  e x t e n s i v e  t a l u s  s l o p e s .  I t  w e a t h e r s  a 

l i g h t  g r e y  c o l o r ,  somet imes  w i t h  r u s t  s t a i n s  i n  p a t c h e s  and 

along f r a c t u r e s .  W e a t h e r i n g  may e i t h e r  o b s c u r e  o r  a c c e n t u a t e  

t h e  o u t l i n e  o f  f e l d s p a r s .  

The m a t r i x  is f i n e - g r a i n e d  and may b e  l i g h t  g r e y ,  

g reen i sh . -g rey  O p o s s i b l y  due  t o  c h l o r i t i c  a l t e r a t i o n )  o r  d a r k  

g r e y .  I t  o f t e n  c o n t a i n s  m i n u t e  l i m o n i t i c  o r  h e m a t i t i c  s p e c k s ,  

and,  f r e q u e n t l y ,  d i s s e m i n a t e d  p y r i t e .  Whi le  t h e  p y r i t e  c o n t e n t  



is u s u a l l y  less t h a n  1 p e r c e n t ,  it w a s  l o c a l l y  observed  t o  

exceed 5 t o  10  p e r c e n t .  The r o c k  is mainly  non-calcareous .  

The most abundant phenocrys t  is f e l d s p a r ,  o c c u r r i n g  

as predominant ly  unbroken and e u h e d r a l  c r y s t a l s ,  o c c a s i o n a l l y  

in te rgrown and v a r y i n g  i n  s ize  from 2 mrn. t o  15 mm., ave rag ing  

5 mm. They comprise  5 t o  50 p e r c e n t  of t h e  rock .  Thin 

s e c t i o n  work on samples  c o l l e c t e d  i n  1978 showed t h e  p re sence  

of b o t h  p l a g i o c l a s e  ( a n d e s i n e )  and o r t h o c l a s e ,  o f t e n  ve ry  

h i g h l y  a l t e r e d .  

Q u a r t z  c r y s t a l s ,  making up one t o  10  p e r c e n t  o f  t h e  

rock ,  are always d a r k  g r e y ,  rounded,  and r ange  i n  s ize from 

.5 mm. t o  2 mm. I n  t h i n  s e c t i o n ,  t h e y  f r e q u e n t l y  appear  as 

r e so rbed  g r a i n s .  

The 1978 t h i n  s e c t i o n  examina t ions  showed t h e  rock  

t o  b e  i n t e n s i v e l y  a l t e r e d ,  w i t h  p e r v a s i v e  s e r i c i t i z a t i o n ,  

s a u s s u r i t i z a t i o n  and s i l i c i f i c a t i o n  of bo th  f e l d s p a r s  and 

groundmass. P y r i t e  is p r e s e n t  as d i s semina ted  g r a i n s  and 

is u s u a l l y  i n  t h e  1 t o  3 p e r c e n t  r ange ,  b u t  l o c a l l y  g r e a t e r  

t h a n  10 p e r c e n t  w a s  observed .  

The t h i c k n e s s  of  t h i s  u n i t  ha s  been d i f f i c u l t  t o  

e x p l a i n .  Actua l  o u t c r o p  on r i d g e  t o p s  is narrow, a l though  

e x t e n s i v e  t a l u s  s l o p e s  have deve loped  on e i t h e r  s i d e .  

The c r y s t a l  t u f f  u n i t s  l i e  w i t h i n  a s u c c e s s i o n  of b l a c k  s h a l e .  

Contact  zones  a r e  o f t e n  marked by t h e  occu r rence  of  l i t h i c  

t u f f ,  p y r o c l a s t i c  b r e c c i a  and l a h a r i c  d e p o s i t s .  



L i t h i c  Tuff 

T h i s  u n i t  is mainly found i n  t a l u s  o r  i n  s m a l l ,  

rounded o u t c r o p s ,  u s u a l l y  c l o s e l y  a s s o c i a t e d  wi th  t h e  c r y s t a l  

t u f f  u n i t .  I t  weathers  a medium brown-grey, and is o f t e n  

: d i f f i c u l t  t o  d i s t i n g u i s h  from t h e  c r y s t a l  t u f f .  

The m a t r i x  is f ine -g ra ined  and is probably s i m i l a r  

t o  t h a t  of t h e  c r y s t a l  t u f f .  Fragments a r e  t y p i c a l l y  angular  

and poorly s o r t e d ,  vary ing  i n  size,  from 1 rnm. t o  5 cm. The 

fragments a r e  predominantly c r y s t a l  t u f f .  Broken f e l d s p a r  

c r y s t a l s  a r e  sometimes observed, forming a c r y s t a l - l i t h i c  

t u f f .  The p r o p o r t i o n  of ma t r ix  t o  fragments v a r i e s  from 

20 t o  60 p e r c e n t .  

T h i s  u n i t ,  though very poorly exposed, appears  

t o  form d i scon t inuous  l e n s e s ,  p o s s i b l y  over ly ing  t h e  c r y s t a l  

t u f f  and r e p r e s e n t i n g  t h e  l a t e s t ,  most exp los ive  s t a g e s  of 

vo lcan ic  a c t i v i t y .  

P y r o c l a s t i c  Brecc ia  

T h i s  u n i t  is  observed a s  prominent knobs and 

c l i f f s  and l a r g e  t a l u s  b locks  i n  t h e  sou th ,  on Nyx Shoulder ,  

and i n  t h e  nor thwest ,  on Tan ta lus  Ridge. The rock weathers  

orange t o  beige-brown, wi th  c l a s t s  be ing  h i g h l i g h t e d  by t h e  

d i s s o l u t i o n  of  c a l c a r e o u s  ma t r ix  m a t e r i a l .  

The m a t r i x  is f ine -g ra ined  and tu f faceous ,  forming 

10 t o  30 p e r c e n t  of t h e  rock. I t  c o n t a i n s  minute specks  of 

p y r i t e ,  mainly l e s s  than one p e r c e n t ,  and i n  p a r t  may c o n s i s t  



of pink-white c r y s t a l l i n e  calc i te .  

The f r agmen t s  c o n s i s t  of  poo r ly  s o r t e d ,  a n g u l a r  t o  

sub-rounded c lasts  c o n s i s t i n g  main ly  of v o l c a n i c  f l o w  rocks .  

Size ranges  from 1 mrn. t o  s e v e r a l  meters, a v e r a g i n g  0.3 t o  

5 c m .  Aside from amygdalo ida l  a n d e s i t e ,  f r agmen t s  of pumice, 

c h e r t ,  a r g i l l i t e  and q u a r t z  w e r e  observed.  S e v e r a l  t h i n  

bands of p y r i t e  w e r e  n o t e d  i n  one fragment of b l a c k  s h a l e  

i n  t h e  v i c i n i t y  of t h e  Nyx Shou lde r .  

T h i s  is a proximal  u n i t  r e l a t e d  mainly  t o  t h e  t o p s  

and f l a n k s  of f lows .  I t  p robab ly  g rades  l a t e r a l l y ,  o r  more 

d i s t a l l y ,  t o  t h e  l a h a r  u n i t  d e s c r i b e d  below. 

Lahar 

T h i s  u n i t  is  found p a r t i c u l a r l y  i n  t h e  sou thwes t e rn  

p a r t  of t h e  g r i d ,  on Nyx Shou lde r .  I t  is dominated by m a t r i x  

m a t e r i a l ,  u s u a l l y  compr is ing  o v e r  50 pe rcen t  o f  t h e  r o c k ,  and 

c o n s i s t i n g  of  da rk  g r e y  t o  b l a c k  s l i g h t l y  c a l c a r e o u s  a r g i l l a c -  

eous m a t e r i a l .  

C l a s t s  are u s u a l l y  rounded ,  ranging from 0.5 t o  50 c m . ,  

and may c o n s i s t  of mass ive  a n d e s i t e ,  a r g i l l i t e ,  c h e r t ,  q u a r t z  

and l imes tone  f ragments  and q u a r t z  and f e l d s p a r  c r y s t a l s .  

T h i s  is  t h e  most re-worked of t h e  v o l c a n i c  u n i t s ;  

a c t u a l l y  a v e r y  immature s ed imen t .  I t  may mark t h e  t r a n s i t i o n  

between a c t i v e  v o l c a n i c  e r u p t i o n s  and a q u i e t  s ed imen ta ry  

d e p o s i t i o n  and ,  as s u c h ,  c o u l d  b e  an important  marker  o f  

hor izons  f a v o r a b l e  f o r  mass ive  s u l f i d e  accumulat ion.  



Black S h a l e  

T h i s  u n i t  o c c u r s  i n  s e v e r a l  bands a c r o s s  t h e  g r i d  

area, t r e n d i n g  a t  110~. These commonly form c r e e k  v a l l e y s  

o r  s a d d l e s  on r i d g e  t o p s .  The u n i t  is u s u a l l y  poor ly  exposed,  

: be ing  r e a d i l y  wea thered  and covered  by more r e s i s t a n t  v o l c a n i c  

t a l u s  o r  v e g e t a t i o n .  On some r i d g e s ,  t h e  b l a c k  s h a l e  p roduces  

s t e e p ,  l o o s e ,  unvege ta t ed  t a l u s  s l o p e s  which are rock  s l i d e  

prone.  I t  most commonly w e a t h e r s  brown t o  b l a c k  o r  a 

c h a r a c t e r i s t i c  powdery s i l v e r - g r e y .  

I t  is  a v e r y  f i n e - g r a i n e d  a r g i l l a c e o u s  rock  which 

sometimes h a s  t h e  appea rance  of s i l t y  mudstone o r  s i l t s t o n e .  

I n  some c a s e s ,  it h a s  been i d e n t i f i e d  as a b l a c k  c h e r t  i n  t h e  

f i e l d .  Loca l ly ,  h a i r l i n e  f r a c t u r e s  of q u a r t z  and c a l c i t e  are 

abundant.  Laminat ions  are obse rved  w i t h i n  t h e  u n i t ,  and v a r y  

from a few mm. i n  t h e  n o r t h  t o  1 c m .  i n  t h e  sou th .  

T h i s  u n i t  is s t r u c t u r a l l y  complex, having t a k e n  up 

much of  t h e  movement between more competent v o l c a n i c  u n i t s  

d u r i n g  f o l d i n g  and t i l t i n g .  The l a h a r  appea r s  t o  r e p r e s e n t  

a t r a n s i t i o n a l  rock  between v o l c a n i c  and sed imentary  de- 

p o s i t i o n s ,  whi le  t h e  s h a l e  i t s e l f  w a s  p robably  d e p o s i t e d  i n  

a q u i e t ,  e u x i n i c  environment  between v o l c a n i c  e v e n t s .  

Cherty S h a l e  (.Road R i v e r  Format i o n )  

The h i g h  South  Ridge,  w e s t  of German Creek, 

f e a t u r e s  an assemblage of s ed imen ta ry  r o c k s  l a r g e l y  u n l i k e  t h o s e  

e l sewhere  i n  t h e  s t u d y  area. Outcrop is r a r e  except  on s t e e p  



s l o p e s  and a l o n g  German Creek .  The u n i t  w e a t h e r s  b l a c k  o r ,  

l o c a l l y ,  r u s t y  brown. 

C h e r t ,  s i l i c e o u s  a r g i l l i t e  and minor q u a r t z i t e  and  

cong lomera te  are f o u n d  as a t h i c k  sequence  on t h e  n o r t h  f a c i n g  

1 s l o p e ,  w i t h  d i p s  t o  t h e  s o u t h .  I n d i v i d u a l  b e d s  v a r y  f rom 

1 0  t o  50 c m .  i n  t h i c k n e s s ,  w i t h  t h i n  i n t e r n a l  band ing .  N o  

s t r o n g  marker  h o r i z o n s  w e r e  e n c o u n t e r e d .  I s o l a t e d  d a r k  g r e y  

s i l i c e o u s  a r g i l l i t e  o u t c r o p s  are o b s e r v e d  a l o n g  t h e  l o w e r  p a r t  

of t h e  n o r t h  f a c i n g  s l o p e .  Most o f  t h e  r o c k  is f e a t u r e l e s s ,  

w i t h  b e d d i n g  o b s c u r e d  b y  a rough  c l e a v a g e  which may r e p r e s e n t  

t i g h t  f o l d i n g  o r  c r e n u l a t i o n .  

Two o u t c r o p s  of c o n g l o m e r a t e  s u g g e s t  a 5 t o  1 0  c m .  

t h i c k  bed  a t  o r  n e a r  t h e  t o p  o f  t h e  c h e r t  h o r i z o n ,  n e a r  t h e  

crest of  s o u t h  r i d g e .  I t  w e a t h e r s  r u s t y  brown, and c o n s i s t s  

of  p r e d o m i n a n t l y  s u b r o u n d e d  c l a s t s ,  up t o  2 c m .  l o n g , o f  l i g h t  

c o l o r e d  q u a r t z  a n d  c h e r t  i n  a f i n e - g r a i n e d ,  b l a c k  mudstone 

m a t r i x .  C l a s t s  are f r a c t u r e d ,  and a m o r t a r  t e x t u r e ,  w i t h  

s m a l l e r  c h i p s  of  t h e  same c o m p o s i t i o n  s u r r o u n d i n g  l a r g e r  

c l a s t s ,  s u g g e s t s  a h i g h  e n e r g y  d e p o s i t i o n a l  env i ronment .  

These  r o c k s  d o  n o t  a p p e a r  t o  b e l o n g  t o  t h e  U n i t  4 

v o l c a n i c  series a n d  are p r e s e n t l y  t h o u g h t  t o  b e  n e a r  t h e  b a s e  

of  t h e  O r d o v i c i a n  - S i l u r i a n  Road R i v e r  Format ion  ( U n i t  9 ) .  

T h i s  u n i t  w a s  mapped by  Green ,  8 km. t o  t h e  east  n e a r  

M t .  J e c k e l l ,  where  a c o n g l o m e r a t e  o u t c r o p  of s imilar  t e x t u r e  

and c o m p o s i t i o n  t o  t h a t  o f  S o u t h  Ridge  makes t h i s  c o r r e l a t i o n  

a v i r t u a l  c e r t a i n t y .  



Contac t  r e l a t i o n s  between t h i s  u n i t  and u n d e r l y i n g  

s h a l e s  and v o l c a n i c s  are u n c e r t a i n .  There  is a s u g g e s t i o n  

of g r a d a t i o n  from t h i n l y  l a m i n a t e d  s h a l e s  through more t h i c k l y  

banded c h e r t y  s h a l e s  and i n t o  t h e  more mass ive ly  bedded sed imen t s  

of Uni t  9. The u n i t  9 sed imen t s  do  n o t  show t h e  same degree  

of deformat ion  as t h o s e  t o  t h e  n o r t h .  T h i s  could be  a t t r i b u t e d  

t o  t e x t u r a l  and c o m p o s i t i o n a l  d i f f e r e n c e s  between t h e  two 

u n i t s  o r  t o  a h idden  unconformi ty .  

D: A l t e r a t . i o n  and M i n e r a l i z a t i o n  

The i n t e n s i t y  of a l t e r a t i o n  of  t h e  v o l c a n i c  r o c k s  

is ve ry  d i f f i c u l t  t o  a s c e r t a i n  i n  hand specimen. 

S e r i c i t i z a t i o n  of  t h e  c r y s t a l  t u f f  w a s  e v i d e n t  nea r  t h e  l i n e -  

c u t t e r ' s  camp (LC) .  Thin s e c t i o n  work on samples from t h e  

1978 work showed a h i g h  d e g r e e  o f  s e r i c i t i z a t i o n  and v e i n i n g  

on a micro  scale, a l o n g  w i t h  a l t e r a t i o n  of f e l d s p a r s ,  r e s o r p t i o n  

of q u a r t z  g r a i n s  and some d e g r e e  o f  s i l i c i f i c a t i o n .  Thin 

s e c t i o n  work w i l l  be c o n t i n u e d  on samples  c o l l e c t e d  d u r i n g  

t h e  p r e s e n t  program. 

P y r i t e  is t h e  e x c l u s i v e  s u l f i d e  r ecogn i sed ,  w i t h  

t h e  excep t ion  of a few s p e c k s  of  c h a l c o p y r i t e  wi th  q u a r t z  

i n  amygdaloidal  a n d e s i t e  n e a r  Mt.Zeus. A s p o t  of m a l a c h i t e  

was observed  i n  black s h a l e  east o f  German Creek and s o u t h  

of t h e  b a s e l i n e .  I r o n  o x i d e  w e a t h e r i n g  s t a i n  is common, 

p a r t i c u l a r l y  i n  t h e  c r y s t a l  t u f f  u n i t .  

P y r i t e  h a s  been n o t e d  i n  a l l  of t h e  u n i t s  i n  t h e  

German Creek a r e a .  I t  is most common i n  t h e  s h a l e  u n i t ,  



which u s u a l l y  c o n t a i n s  a minimum of 1 t o  2 p e r c e n t  f i n e - g r a i n e d ,  

d i s s e m i n a t e d  p y r i t e  and may c o n t a i n  u p  t o  40% on c e r t a i n  

p l a n e s .  T h i n  p y r i t e  b a n d s , u p  t o  3 mrn. i n  t h i c k n e s s ,  have  

been o b s e r v e d .  

The v o l c a n i c  f l o w  u n i t s  c o n t a i n  u s u a l l y  less t h a n  

2 p e r c e n t  p y r i t e ,  as d i s s e m i n a t e d  g r a i n s ,  i n  amygdules w i t h  

calci te ,  a r o u n d  t h e  e d g e s  of p i l l o w s  and i n  f r a c t u r e s .  

The c r y s t a l  and  l i t h i c  t u f f  u n i t s  c o n t a i n  1 t o  2 

p e r c e n t  o r  less p y r i t e ,  as d i s s e m i n a t e d  g r a i n s ,  w i t h  a few 

e x c e p t i o n s .  Up t o  30 p e r c e n t  p y r i t e  w i t h  an  a v e r a g e  of  5 t o  

10 p e r c e n t ,  w a s  n o t e d  i n  a c r y s t a l  l i t h i c  t u f f  u n i t  i n  

German Creek n e a r  t h e  l i n e c u t t e r ' s  camp. C h e r t y  s e d i m e n t s  

i n  t h i s  same area w e r e  a l s o  e n r i c h e d  i n  p y r i t e  c o n t a i n i n g  

up t o  15 p e r c e n t  i n  na r row b a n d s .  Another  a r e a  of  i n c r e a s e d  

p y r i t e  c o n t e n t  i n  the  c r y s t a l  t u f f ,  a v e r a g i n g  3 t o  5 p e r c e n t ,  
/ 

w a s  i n  t h e  v i c i n i t y  o f  500 t o  600 N on L2W. 

The l a h a r i c  and  breccia u n i t s  a l s o  c o n t a i n  p y r i t e .  

A t  one  l o c a t i o n ,  l O O N  on L8W, a l a h a r i c  u n i t  w i t h  a b l a c k  

mudstone matrix w a s  n o t e d  t o  c o n t a i n  a n g u l a r  p y r i t e  c h i p s  

t o  2 rnm. i n  d i a m e t e r .  T h i n l y  banded  p y r i t e  w a s  a l s o  n o t e d  

i n  s h a l e  f r a g m e n t s  w i t h i n  t h i s  u n i t .  



GEOCHEMISTRY 

S o i l  samples were c o l l e c t e d  over  t h e  g r i d  a t  25 m. 

i n t e r v a l s .  Samples w e r e  c o l l e c t e d ,  wherever p o s s i b l e ,  from 

t h e  B o r  upper C s o i l  horizon.  Approximately 200 t o  300 gm. 

\ . :  of samples w e r e  c o l l e c t e d  i n  g u s s e t t e d  Kraf t  paper sample 

bags,  and sh ipped t o  Bondar-Clegg i n  Whitehorse f o r  a n a l y s i s  

f o r  Cu, Pb, Zn and Ag. R e s u l t s  of t h i s  work have been p l o t t e d  

and a r e  inc luded i n  t h e  Pocket. 

I n  g e n e r a l ,  south  f a c i n g  s l o p e s  and r i d g e  t o p s  a r e  

we l l  d r a i n e d  and provide r e a d i l y  a c c e s s i b l e  sample m a t e r i a l .  

North f a c i n g  s l o p e s  and depress ions  a r e  less w e l l  d ra ined ,  

o f t e n  u n d e r l a i n  by permafrost  and o v e r l a i n  by a  t h i c k  b lanket  

of moss and decaying o rgan ic  m a t t e r .  S o i l s  i n  t h e s e  a r e a s  

a r e  e i t h e r  t r a n s p o r t e d  o r  very immature, p a r t i c u l a r l y  on t h e  

s t e e p e r  s l o p e s ,  where t a l u s  is o f t e n  abundant. Sampling 

is d i f f i c u l t  i n  t h e s e  environments,  a l though good sample 

m a t e r i a l  is o f t e n  r e a d i l y  a c c e s s i b l e  under l a r g e  boulders ,  

upthrown tree h o l e s  o r  poor ly  developed f r o s t  b o i l s .  Where 

permafrost  extended i n t o  A horizon s o i l s ,  no sample could be 

c o l l e c t e d .  

I n t e r p r e t a t a t  ion  of t h e  d a t a  has  been f a c i l i t a t e d  

by p l o t t i n g  l o g - p r o b a b i l i t y  graphs.  From t h e s e ,  t h e  99 th ,  

98 th ,  95 th ,  90 th  and 80th p e r c e n t i l e  v a l u e s  have been de te r -  

mined f o r  each of t h e  elements ,  as shown below i n  Table I :  



P e r c e n t i l e  

Element 99 98 95 - - 90 - 80 - 

These v a l u e s  have been used  i n  con tou r ing  t h e  d a t a  

on t h e  geochemical  p l a n s .  

The l o g - p r o b a b i l i t y  p l o t s ,  F i g u r e s  2 t o  5 . ,  show some 

c h a r a c t e r i s t i c s  of  t h e  v a r i o u s  e lement  d i s t r i b u t i o n s .  The 

curve  f o r  copper  shows two s e p a r a t e  s t r a i g h t  l i n e  segments ,  w i t h  

a s e p a r a t i o n  a t  approximate ly  65 ppm. T h i s  may mark a 

d i f f e r e n c e  i n  background between s h a l e  and v o l c a n i c  rocks ,  .or,  

s i n c e  on ly  1 6  p e r c e n t  of t h e  d a t a  o c c u r s  above t h i s  v a l u e ,  

it may i n d e e d  r e p r e s e n t  an anomaly t h r e s h o l d .  

Lead shows p o s s i b l y  t h r e e  s e p a r a t e  d i s t r i b u t i o n s ,  

below 22 ppm, between 22 and 60 ppm, and above 60 ppm. The 

lower d i s t r i b u t i o n  is t h e  most e x t e n s i v e  and appea r s  t o  re- 

p r e s e n t  background o v e r  b o t h  t h e  v o l c a n i c  f low r o c k s  i n  t h e  

n o r t h  and sed imen t s  i n  t h e  s o u t h .  The middle d i s t r i b u t i o n  may 

r e p r e s e n t  an a l t e r a t i o n  zone r e l a t e d  t o  t h e  c r y s t a l  and l i t h i c  

t u f f  u n i t s ,  as it  is l o c a l i z e d  more o r  less i n  t h e  c e n t r a l  

p a r t '  of t h e  g r i d ,  w h i l e  t h e  upper  d i s t r i b u t i o n ,  g r e a t e r  t h a n  

60 ppm, p robab ly  r e p r e s e n t s  anomalous v a l u e s .  

The graph  f o r  z i n c  is v e r y  e r ra t ic ,  w i t h  t h r e e  o r  

p o s s i b l y  even  f o u r  s t r a i g h t  l i n e  segments i n d i c a t e d .  The 

two h i g h e r  d i s t r i b u t i o n s ,  from 6 5  t o  175 ppm and g r e a t e r  t han  
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175 ppm may be e x p l a i n e d  i n  a manner s i m i l a r  t o  Pb, r e p r e s e n t -  

i n g  a  p e r i p h e r a l  a l t e r a t i o n  and anomalous zone,  r e s p e c t i v e l y .  

Lower v a l u e s  o c c u r  a l o n g  t h e  edges  of t h e  g r i d .  The area of 

enhanced v a l u e s  is, as would b e  expec t ed ,  more e x t e n s i v e  t h a n  

t h a t  f o r  Pb. I n  a s imi la r  f a s h i o n ,  though,  wh i l e  it is 
1 

cen te red  on t h e  s i l i c e o u s  p y r o c l a s t i c  u n i t ,  it t r a n s g r e s s e s  i i 
a  v a r i e t y  of  r o c k  t y p e s .  

S i l v e r  shows a rough ly  s t r a i g h t  l i n e  d i s t r i b u t i o n  

throughout  its r a n g e ,  w i t h  t h e  excep t ion  of a f a i r l y  s t r o n g  

d i s c o n t i n u i t y  a t  6 ppm. Only 0 . 2  p e r c e n t  of t h e  v a l u e s  occu r  

above t h i s  l i m i t ,  however. Another vague d i s c o n t i n u i t y  

occu r s  a t  3 ppm, t h e  9 9 t h  p e r c e n t i l e  va lue .  Near ly  50 p e r c e n t  

of t h e  v a l u e s  o c c u r  i n  t h e  lowes t  ca t ego ry ,  w i t h  a l l  v a l u e s  

below t h e  9 0 t h  p e r c e n t i l e ,  0 . 8 5  ppm, i n  t h e  lowest  4 classes. 

This  range  is b e l i e v e d  t o  g i v e  a good r e p r e s e n t a t i o n  of  

background s i l v e r  v a l u e s  i n  s o i l .  The range 0 .85  t o  3 pprn 

l i k e l y  r e p r e s e n t s  an o v e r l a p  of background and anomalous 

r anges ,  w h i l e  3 t o  6 pprn and g r e a t e r  t han  6 pprn r e p r e s e n t  

two l e v e l s  of  anomaly. 

The geochemis t ry  p l a n s  Csee Pocke t )  have been con- 

t ou red  by hand.  Because of t h e  l i n e  spac ing  of 100 m . ,  

200 m. and sometimes 400 m . ,  and t h e  sample s p a c i n g  of  25 m.  

a long t h e  l i n e s ,  t h e r e  is a s t r o n g  contour ing  b i a s  i n  t h e  

d i r e c t i o n  normal  t o  t h e  l i n e s .  T h i s  contour ing  b i a s  is 

suppor ted  by t h e  o r i g i n a l  o r i e n t a t i o n  of  t h e  g r i d ,  a t  r i g h t  

ang le s  t o  t h e  ma jo r  s t r a t i g r a p h y  and s t r u c t u r e  of t h e  area. 

I n  a d d i t i o n ,  c o n t o u r i n g  proceeded  w i t h  t h e  lowest  con tou r  



l i n e  f irst .  Us ing  a v e r y  s u b j e c t i v e  "moving a v e r a g e s u  

method, this c o n t o u r  l e v e l  w a s  a l l o w e d  t o  d e f i n e  t r e n d s  f o r  

t h e  h i g h e r  c o n t o u r  v a l u e s .  

Two major a n o m a l i e s  h a v e  been i d e n t i f i e d ;  t h e  

1 
L i n e c u t t e r ' s  Camp (LC) z o n e  and t h e  Sou th  Ridge (SR) zone .  

Both zones  are w e l l  d e f i n e d  s o i l  a n o m a l i e s ,  a l t h o u g h  t h e y  

d i f f e r  somewhat. Both  are w e l l  d e f i n e d  by Zn and A g  w h i l e  

t h e  S R  zone  is r e l a t i v e l y  s t r o n g e r  i n  Cu t h a n  Pb.  A Pb  

anomaly is b e s t  d e f i n e d  o v e r  t h e  LC zone ;  w h i l e  a s t r o n g  Cu 

anomaly is  p r e s e n t  h e r e ,  it is much more l o c a l i z e d .  T h i s  

v e r y  rough z o n a t i o n  of Cu a n d  Pb migh t  s u g g e s t  a h y d r o t h e r m a l  

s o u r c e  t o  t h e  s o u t h  and  w e s t ,  b u t  t h i s  is  n o t  s u p p o r t e d  by  

Zn and A g .  

Secondary  d i s p e r s i o n  h a s  m o d i f i e d  t h e s e  a n o m a l i e s .  

Some down s l o p e  m i g r a t i o n  is t o  b e  e x p e c t e d ,  and many anom- 

a l i e s  a r e  c o n c e n t r a t e d  t o w a r d s  t h e  b a s e  of  v a l l e y  w a l l s .  I n  

a d d i t i o n ,  a n o m a l i e s  which  i n t e r s e c t  t h e  v a l l e y  f l o o r ,  

p a r t i c u l a r l y  o f  German C r e e k ,  h a v e  been s p r e a d  down stream. 

T h i s  is most e v i d e n t  a l o n g  l i n e s  0 and 2 E ,  s o u t h  o f  t h e  

b a s e  l i n e .  



GEOPHYSICS 

EM and  magnetometer  s u r v e y s  w e r e  r u n  on s p e c i f i e d  

l i n e s  on t h e  g r i d .  These  i n c l u d e d  400 m. s p a c e d  l i n e s  i n  t h e  

c e n t e r  o f  t h e  g r i d ,  f rom L18E t o  L18W. The magnetometer  

1 s u r v e y ,  u s i n g  a Unimag p r o t o n  p r e c e s s i o n  magnetometer ,  w a s  
' 1  

r u n  u s i n g  t h e  geochem s t a t i o n s  a s  measurement p o i n t s ,  w h i l e  

t h e  g r i d  w a s  r e - c h a i n e d  w i t h  a c c u r a t e  h o r i z o n t a l  c o n t r o l  

f o r  t h e  EM s u r v e y .  T h i s  work was done u s i n g  a Max - Min I1 

h o r i z o n t a l  l o o p  s y s t e m ,  w i t h  a 200 m.  c o i l  s p a c i n g .  I n  

a d d i t i o n ,  d e t a i l e d  fo l low-up ,  w i t h  a 100 m.  s p a c i n g  and 

u t i l i z i n g  a l l  5 f r e q u e n c i e s ,  was c o n d u c t e d  o v e r  t h e  most 

s t r o n g l y  d e f i n e d  a n o m a l i e s  and  a l o n g  f i l l - i n  l i n e s  between 

t h e s e  a n o m a l i e s .  

None of  t h e  r o c k  t y p e s  w i t h i n  t h e  g r i d  a p p e a r s  

t o  p r e s e n t  a s t r o n g  m a g n e t i c  s i g n a t u r e .  The p r o f i l e s  are 

q u i t e  f l a t  and o f  l i t t l e  u s e  i n  l o c a t i n g  c o n t a c t s .  The EM 

s u r v e y ,  on t h e  o t h e r  hand ,  p r o d u c e d  a l a r g e  number of a t t rac-  

t i v e  c o n d u c t o r s .  The G e o t e r r e x  r e s u l t s  a r e  shown on s e c t i o n s  

i n  t h e  p o c k e t .  These  h a v e  b e e n  compi led  w i t h  t h e  g e o l o g y ,  

g e o c h e m i s t r y ,  t o p o g r a p h y  and  magnetometer  s u r v e y s  on s e c t i o n s  

which a r e  a l s o  i n c l u d e d  i n  t h e  p o c k e t .  I t  can b e  s e e n  from 

t h e s e  s e c t i o n s  t h a t  t h . e r e  is a s t r o n g  c o r r e l a t i o n  between 

t h e  g e o l o g y ,  g e o c h e m i c a l  a n o m a l i e s  and  EM c o n d u c t o r s .  

Mode l l ing  o f  t h e  i n d i v i d u a l  c o n d u c t o r s  h a s  been done by 

G e o t e r r e x ,  as i n d i c a t e d  on t h e i r  s e c t i o n s .  



No further quantitative interpretations are planned 

at this time. The discussion below simply correlates conduc- 

tor locations with geology and the strongest geochemical 

anomalies. On the advice of Anaconda's Geophysics Division 

in Denver, final interpretation of the German Creek geophysical 

results should await the completion of fill-in lines planned 

for the 1980 summer field season. 



DESCRIPTION OF ANOMALIES 

P r o f i l e s  s h o w i n g  t o p o g r a p h y ,  g e o l o g y ,  g e o c h e m i s t r y ,  

magnetometer  a n d  EM are l o c a t e d  i n  t h e  p o c k e t .  Anomal ies  

r e f e r r e d  t o  i n  t h i s  s e c t i o n  may be l o c a t e d  on t h e s e  p r o f i l e s  

as w e l l  as t h e  g e o c h e m i s t r y  p l a n s .  The two p r i n c i p a l  
1 

I anomaly areas, t h e  LC z o n e  a n d  t h e  S R  z o n e ,  w i l l  be d i s c u s s e d  
1 

f i r s t .  F i n a l l y ,  s o m e  of t h e  p e r i p h e r a l  EM a n o m a l i e s  w i l l  be 

d e s c r i b e d .  

A f e a t u r e  of b o t h  t h e  geochemica l  and  g e o p h y s i c a l  

r e s p o n s e s  is t h a t  t h e y  are s t r o n g e s t  i n  t h e  c e n t r a l  p a r t  o f  

t h e  g r i d  a n d  t h e y  weaken t o w a r d s  t h e  e d g e s ,  p a r t i c u l a r l y  

on t h e  e a s t  f o r  b o t h  m e t h o d s  and  on t h e  w e s t  f o r  g e o c h e m i s t r y .  

These e f f ec t s  correlate r o u g h l y  w i t h  e l e v a t i o n ,  w i t h  t h e  more 

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

I n  t h e  s o u t h e a s t  p o r t i o n  o f  t h e  g r i d ,  heavy o v e r b u r d e n  c o v e r  

h e l p s  t o  mask a n o m a l i e s .  

LC- C e n t r a l  Zone 

T h i s  s t r o n g  EM r e s p o n s e  e x t e n d s  from 500 N on L4E 

t h r o u g h  400N t o  500N on  L6E t o  400N on LlOE, and shows good 

c o r r e l a t i o n  w i t h  a s t r o n g  g e o c h e m i c a l  anomaly. T h i s  r e l a t i o n -  

s h i p  was c o n f i r m e d  w i t h  d e t a i l e d  a n d  f i l l - i n  EM s u r v e y s .  The 

anomaly is c a u s e d  b y  up t o  3 p a r a l l e l  and c l o s e l y  s p a c e d  b a n d s ,  

w i t h  d e p t h  t o  t o p  of anomaly  i n c r e a s i n g  t o  t h e  w e s t .  



Analysis for Hg was done on two traverse lines from this 

vicinity. Highest values showed a close, but slightly offset, 

correlation with highest values for Zn and Cu. Profiles 

showing these results are included in Figures 6 and 7. 
1 

The coincidence of geochemical and geophysical 

anomalies, favorable geologic setting with evidence of 

folding, strong pyritization and some sericitization of the 

volcanic rocks, make this the prime area for follow-up 

geological and geochemical investigation. Additional line- 

cutting, providing 50 m. spaced lines, has been completed 

through this area. 

LC- North Zone 

A series of anomalies from 600N on L2W to BOON 

on LlOE, with probable extension to the west, correlates 

roughly with geochemical anomalies and with crystal tuff- 

shale contacts. Because of the 400 m. spacing between the 

EM grid lines, correlation between the lines is only tenta- 

tive. The EM anomaly in the northeast shows a good correla- 

tion with anomalous Zn and Pb in soils. A weaker correla- 

tion with spotty high Pb is noted in the west. This anomaly 

zone is similar to, but weaker in intensity than the LC- 

Central Zone. It also has been included in the detailed 50 m. 

linecutting grid. 



Figure 6 : Geochemical profile with. Hg , LAE . 
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Figure 7 :  Geochemical profile with Hg, German 
Creek traverse 
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T h i s  i s  a broad  anomaly zone which i n c l u d e s  

s e v e r a l  EM conduc to r s  and a c o i n c i d e n t  geochemical anomaly. 

These extend between L14W, from 500N t o  800N, and L2E, from 

300N t o  800N. Outcrop is s p a r s e  i n  t h i s  area, bu t  t h e  zone 

appears  t o  c o r r e l a t e  w i t h  t h e  uppermost exposures  of  v o l c a n i c  

rocks  i n  t h e  g r i d .  On t h e  South Ridge s l o p e ,  a  r e l a t i v e l y  

narrow flow u n i t  of massive  t o  amygdaloidal  a n d e s i t e  and 

p o s s i b l y  d a c i t e ,  w i t h  minor a s s o c i a t e d  c r y s t a l  t u f f  is  

i n d i c a t e d .  On t h e  s o u t h  f l a n k  of Nyx Shoulder ,  py roc l a s -  

t i c  b r e c c i a  and l a h a r i c  d e p o s i t s  w i t h  some c r y s t a l  t u f f  

a r e  more p r e v a l e n t .  

The h i g h e s t  geochem v a l u e s ,  1040 ppm. Cu and 1280 

ppm. Zn w i t h  3 . 9  ppm. Ag, occur  downslope from a moderate 

EM conductor  on L14W. T h i s  t r e n d  c o n t i n u e s ,  w i th  s l i g h t l y  

subdued geochem response  and weaker EM anomalies through 

LlOW, L6W and L2W. The EM and geochemical r e s u l t s  are 

more e r r a t i c  on L2E, p o s s i b l y  because t h i s  l i n e  f o l l o w s  

a long t h e  bottom of t h e  German Creek Val ley.  

T h i s  zone c o n t a i n s  some of t h e  h i g h e s t  geochemical  

anomalies encounte red  i n  t h e  1979 program. Analys i s  of a 



s m a l l  number of  anomalous  s a m p l e s  f o r  Hg showed a s t r o n g  

c o r r e l a t i o n  between h i g h  Zn a n d  Cu i n  s o i l s  and anomalous ly  

h i g h  Hg v a l u e s  ( s e e  F i g u r e  8 ) .  

No e x p l a n a t i o n  f o r  t h e s e  c o i n c i d e n t  geochemica l  

and EM a n o m a l i e s  was d e t e r m i n e d  i n  t h e  f i e l d .  However, t h e y  

are l o c a l i z e d  a l o n g  a c o n t a c t  z o n e  which might  b e  f a v o r a b l e  

f o r  t h e  o c c u r r e n c e  o f  m a s s i v e  s u l f i d e s .  A 100 m.  s p a c e d  

l i n e  g r i d  h a s  b e e n  c u t  o v e r  t h e  area f o r  f u r t h e r  d e t a i l e d  

g e o l o g i c a l  and g e o c h e m i c a l  i n v e s t i g a t i o n .  

Vulcan R i d g e  Trend  

A series o f  EM c o n d u c t o r s  which show a s t r o n g  

p o t e n t i a l  f o r  c o r r e l a t i o n  w e r e  d e t e c t e d  from 250N on L18W 

t h r o u g h  t o  200N on L6E. They f o l l o w  a mapped c o n t a c t  be tween 

c r y s t a l  t u f f  and o v e r l y i n g  s h a l e ,  l i t h i c  t u f f  and a g g l o m e r a t e .  

The o r i g i n a l  g e o c h e m i c a l  anomaly ,  d e t e c t e d  f i r s t  i n  t h e  1978 

program, on t h e  n o r t h  s i d e  o f  Phobos  Creek ,  may b e  a down- 

s l o p e  r e f l e c t i o n  o f  t h i s  anomaly s o u r c e .  

The q u a l i t y  o f  t h e  c o n d u c t o r s  a l o n g  t h i s  t r e n d  is 

q u i t e  v a r i a b l e ,  t h e  b e s t  b e i n g  on t h e  w e s t  end.  The G e o t e r r e x  

i n t e r p r e t a t i o n s  i n d i c a t e  a d e e p  s o u r c e ,  up t o  5 0  m . ,  t h u s  

e x p l a i n i n g  t h e  l a c k  o f  a c o i n c i d e n t  geochemica l  e x p r e s s i o n  i f  

t h e  anomaly is i n d e e d  c a u s e d  b y  b u r i e d  m a s s i v e  s u l f i d e s .  





Northwes te rn  Anomalies 

These  are a series of  conduc tors  which form 

t h r e e  s u b - p a r a l l e l  t r e n d s  which roughly fo l low t h e  s t r a t i g r a p h y .  

The geochemical  r e s p o n s e  th roughout  t h i s  a r e a  is weak. Most 

1 of t h e  i n d i c a t e d  EM conduc to r s  a l s o  appear  t o  be  weak, b u t  

f i n a l  i n t e r p r e t a t i o n  r e l a t i v e  t o  geology and m i n e r a l i z a t i o n  

p o t e n t i a l  s h o u l d  a w a i t  t h e  r e p o r t  by Jack  C o r b e t t .  
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STATEMENT OF QUALIFICATIONS 

I ,  GERALD G.  CARLSON, of  Apt. 703, 1045 Haro S t r e e t ,  
Vancouver, B. C . ,  do hereby d e c l a r e :  

1. That I r e c e i v e d  t h e  degree  of B.A.Sc. i n  
Geo log ica l  Engineer ing  from t h e  U n i v e r s i t y  of  Toronto 
i n  1969. 

2 .  That I r e c e i v e d  t h e  degree  of M.S. i n  Geology 
from Uichigan Technologica l  U n i v e r s i t y  i n  1974. 

3. That  I r e c e i v e d  t h e  degree  of Ph.D. i n  Geology 
from Dartmouth Col lege  i n  1978. 

4.  That I have p r a c t i c e d  geology i n  t h e  f i e l d  of 
mining e x p l o r a t i o n  f o r  seven y e a r s ,  and t h a t  I a m  a 
member o f  t h e  Assoc i a t i on  o f  P r o f e s s i o n a l  Engineers  of 
t h e  Yukon T e r r i t o r y .  

5. That  I p e r s o n a l l y  s u p e r v i s e d  t h e  g e o l o g i c a l ,  
geochemical  and geophys ica l  work on t h e  STYX c l a i m  
group d e s c r i b e d  i n  t h i s  r e p o r t .  
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Toronto,  Ont . M5N 1S5 

John Magee 
1003 Pescd Ave. 
Cornwall ,  Ont. K6J 2K1 

Matt Sanger 
3973 S t .  Dominique 
Montreal ,  P.Q. 

Andris  Kikauka 
General  D e l i v e r ,  
Whi s t l e r ,  B. C.  

Dave van Dieren 
P lace  Vanier  
1935 Lower Mall 
Vancouver, B. C.  

Marie l e  Doze 
1397 Matthews Ave. 
Vancouver, B. C.  
V6H 1W7 

T i t l e  

Geo log i s t  

Geo log i s t  

S r  . Geologica l  
A s s i s t a n t  

S r .  Geologica l  
A s s i s t a n t  
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A s s i s t a n t  
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STATEMENT OF EXPENSES 

1. Baseline Surveys: 
Underhill & Underhill 

2. Linecut t ing 
Jean Alix Co. Ltd. 

3. Camp supplies - groceries 

4. Salaries 

5. Transportation - helicopter 
Trans North Turbo Air Ltd. 

6. Geochemical Analysis 
Bondar-Clegg Ltd. 

7. Geophysics 
Geoterrex Ltd. 

I declare the above expenditures to have been made 

in carrying out the exploration program on the STYX 1-160 

claim group as described in this report. Copies of all 

invoices and certificates for all geochemical analyses are 

on file at Suite 200 - 1500 West Georgia Street, Vancouver, 
B. C. 
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