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1 . 0  INTRODUCTION 

During t h e  p e r i o d  May 15-June 30 ,  1977,  Du Pon t  o f  Canada 
E x p l o r a t i o n  L i m i t e d  c a r r i e d  o u t  a  programme o f  s o i l  sampl ing  
on p a r t s  o f  t h e  Tenas Project a r e a  which i s  shown on Map N o . 1 .  



1 . 2  LOCATION 

The p r o j e c t  a r e a  is  approx imate ly  c e n t e r e d  on t h e  j u n c t i o n  of  
Tenas Creek and Ross R i v e r ,  a b o u t  1 0  k m  e a s t  o f  t h e  v i l l a g e  o f  
Ross River .  

1.3 CLAIMS 

Inc luded  i n  t h e  p r o j e c t  a r e a  are a b o u t  5 0 0  c l a i m s  s i t u a t e d  on 
b o t h  s i d e s  o f  t h e  boundary between t h e  Whi tehorse  Mining D i v i s i o n  
and t h e  Watson Lake Mining D i v i s i o n ,  whlch i s  Yukon Highway 8 
(Nor th  Canol Road). 





WZIITEIIORSE M .  D . CLAIMS 

C l a i m s  

T 108-111 

T 152 

T 153-158 

T 159-160 

T 191-216 

T 219-272 

T 275-281 

T 290 

T 302 F r ,  303 F r  

T 305 F r  

T 307 F r  

T 309 F r  

T 311 F r  

T 313 F r  

T 318 F r ,  319 F r  

T 321  Fr-327 F r  

T 350 F r ,  351  F r  

T 353 F r ,  354 F r  

T 357 F r  

BAR 1-18 

MAL 1-44 

TENAS 1-33 

TENAS 34-41 

BELL 1 5  F r ,  
1 6  F r  

WOP 1-28 

WOP 29-66 

Record  Nos. Expiry Dates 

O c t o b e r  27 ,  1977  

O c t o b e r  27 ,  1377 

O c t o b e r  28 ,  1977 

O c t o b e r  27 ,  1977 

O c t o b e r  27 ,  1977 

O c t o b e r  27 ,  1977 

March 29 ,  1978 

March 29 ,  1978 

J u n e  9 ,  1978 

J u n e  9 ,  1978 

J u n e  9 ,  1978  

J u n e  9 ,  1978 

J u n e  9 ,  1978 

J u n e  9 ,  1978  

J u n e  9 ,  1978 

J u n e  9 ,  1978 

J u n e  9 ,  1978 

J u n e  9 ,  1978 

J u n e  9 ,  1978 

Augus t  1 7 ,  1979 

Augus t  27 ,  1979 

Augus t  27 ,  1979  

Augus t  25 ,  1380 

December 8 ,  1977 

J u l y  2 2 ,  1380 

Augus t  1 6 ,  1980  

c o n t .  . . . 



WATSON LAKE M.D. CLAIMS 

Cla ims  

T 1-14 

T 1 5 ,  1 6  F r  

T 17-100 

T 1 0 1  Fr-105 F r  

T 106-107 

' T 112-151 

T 161-190 

T 217-218 

T 282-289 

T 300 F r ,  3 0 1  F r  

T 304 F r  

T 306 F r  

T 308 F r  

T 355 F r ,  356 F r  

TENAS 100 F r ,  
1 0 1  F r  

WOP 500 F r ,  
5 0 1  F r  

Record  Nos. 

YA11548-61 

YA11562-63 

YA11564-YA11647 

YA11648-52 

YA11653, 11654 

YA11655-94 

YA11701-11730 

YA11731, 11732 

YA12636-12643 

YA20201-20202 

YA20203 

YA20204 

YA20205 

Expiry Dates 

O c t o b e r  27 ,  1977 

O c t o b e r  28 ,  1977 

O c t o b e r  28 ,  1977 

O c t o b e r  28 ,  1977 

O c t o b e r  28 ,  1977 

O c t o b e r  28 ,  1977 

O c t o b e r  28 ,  1977 

O c t o b e r  28 ,  1977 

March 30 ,  1978 

J u n e  1 3 ,  1978 

J u n e  1 3 ,  1978 

J u n e  1 3 ,  1978  

J u n e  1 3 ,  1978 

J u n e  1 3 ,  1978 

J u n e  1 3 ,  1978 

J u n e  1 3 ,  1978 

J u n e  1 3 ,  1978 

J u n e  1 3 ,  1978 

J u n e  1 3 ,  1978 

J u n e  1 3 ,  1978 

J u n e  1 3 ,  1978 



1 . 4  LIST OF PERSONNEL 

Samplers  - 

Burnham, P e t e r  3 .  
3536 West 4 7 t h  Avenue 
Vancouver,  B. C . 
V6N 3P1 Telephone N o :  (604)  263-0707 

C a r l s o n ,  Michael  R. 
, 57 Anglesea  Blvd. 

I s l i n g t o n ,  O n t a r i o  
M9A 3B8 Telephone N o :  (416)239-4735 

H a t f u l l ,  C h r i s t i n e  A. 
827 West 2 0 t h  S t r e e t  
Nor th  Vancouver,  B.C. 
V7P 2B5 Telephone No: (604)  987-3507 

S t r a i n ,  David M. 
29 Balmoral  Dr ive  
Sudbury,  O n t a r i o  
P3A 2S3 Telephone No: (705)  566-4279 

F. M a r s h a l l  Smith ,  P.Eng 
Du Pon t  o f  Canada E x p l o r a t i o n  L i m i t e d  
102 - 1550 A l b e r n i  S t r e e t  
Vancouver,  B. C . 
V6G 1A5 



2.0 TECHNIQUES 

2 . 1  SAMPLE SPACING AND G R I D  CONTROL 

Approximately 1400 s o i l  samples  w e r e  c o l l e c t e d  on t h e  Tenas P r o j e c t  
geophys i ca l  g r i d  ( w i t h  f i l l  i n  l i n e s )  from t h e  b r eak  o f  s l o p e  
(Ross R ive r  and Tenas Creek banks)  i n  c e n t r a l  p o r t i o n  o f  t h c  
g r i d  t o  t h e  c l a i m  group bounda r i e s  on t h e  n o r t h  and s o u t h .  
I n t e r m e d i a t e  l i n e s  were run  between t h e  1972-1974 g e o p h y s i c a l  
g r i d  ( a t  200 m i n t e r v a l s )  on t h e  WOP, MAL and TENAS c l a i m s ,  
and o v e r  t h e  " P e l l y "  g r a v i t y  anomaly i n  t h e  s o u t h e a s t  c o r n e r  
of t h e  map a r e a .  S t a t i o n s  a r e  i n  g e n e r a l  100 m a l o n g  l i n e s  

, 200 m a p a r t  e x c e p t  a s  no t ed  above. The g e o p h y s i c a l  g r i d  used  
f o r  c o n t r o l  was r u n  by crews from C.A. Ager and A s s o c i a t e s  and 
c o n s i s t  o f  f l a g g e d  l i n e s  a t  a b o u t  400 m s p a c i n g  w i t h  100 m 
s t a t i o n s .  The ba se  l i n e  w a s  c u t  and cha ined  by E a s t e r n  
A s s o c i a t e s .  

2 .2  SAMPLING TECHNIQUE 

A l l  samples  were c o l l e c t e d  w i t h  a  g r u b  hoe from t h e  "Be" h o r i z o n  
(see be low) ,  sample i n f o r m a t i o n  r eco rded  on sample bags  and l a t e r  
on sample s h e e t s  and t h e  m a t e r i a l  a i r  d r i e d  i n  Ross River .  Samples 
w e r e  t r u c k e d  and a i r  f r e i g h t e d  t o  Min-En Labs i n  Vancouver where 
t h e  -80 mesh f r a c t i o n  was ana lyzed  f o r  l e a d  and z i n c  u s i n g  n i t r i c  
and p e r c h l o r i c  d i g e s t i o n  and a tomic  a b s o r p t i o n  a n a l y s i s .  A l l  
p u l p s  a r e  r e t a i n e d  i n  Vancouver a t  Min-En Labs. 



MIN - EN Lwborutories Ltd. 
705 WEST 15th STREET, 

NORTH VANCOUVER, B.C., CANADA V7M 1T2 
TELEPHONE (604)  980-58 14 

2.3 - ANALYTICAL REPORT 

Project .................................................................. Date of report . . . . . . . .  J.u.n.e.. . 3.0.6.7 7. . . . . . . . . . . . . . .  

4260 File No. ........................................................................ Date samples received . . . .  .J m.e. .  . .2 8. L.7.7. . . . . . . . . . . . . .  

Samples submitted by: . . . . . . . . . . . . . . . . . .  F.. . . .  .S.mi. t.h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Company: . . . . . . . . . . . . . . . . . . . . . . .  .D.u.P.o.n.t.. . .o . f  . . . .  C.a.n.a.d.a. . .  .E.xp.J..a.r a.t . i .an s. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

................................................................................ Report on: ,l. 3.0.. . .  .S. .O. 1. S . . . . . . . . . . . . . . . . . . . . . . . .  Geochem samples 

................................................................................................................................................................... 

.......................................................................................................................................... Assay samples 

Copies sent to: 

I .  .............. DuPpn.t . . . .  0.f . . . .  C,a.n.a.d.a . . .  Exp.I . ,  ..,..., V a w  ov.v.e.r .,..... B .... C . . . . . . . . . . . . . . . .  

. .  2. .............. D.uP.o,n.t .... 0.f .... C.an.a,d.a,.,Exp.1., ..,,... R o s  $ R i:.v.er .,,.... Y .,. T . . . . . . . . . . . . . . . .  

..................................................................................................................................................... 3 

80 Samples: Sieved to mesh . . . . . . . .  ..-.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Ground to mesh . . . . . . . . . . . . . . . . . .  ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Prepared samples stored discarded 

rejects stored discarded Q 

Methods of analysis: . . . . . . .  ni . t r . i c . , . pe . rch . l a r . i . c  . . . .  d i , g . e s , t i o n  ...... A.tom.ic: . . .Ab.sorp.t . ion.  

........... A.n.a.1.y.s.i.s ., ................................................................................................................................................ 

Remarks: .................................................................................................................................................................... 

....................................................................................................................................................................................... 

SPECIALISTS IN MINERAL ENVIRONMENTS 



3.0 RESULTS 

3.1 SOIL PROFILE 

S o i l  Type D e f i n i t i o n  Th i cknes s  & Type 

Leafy undecomposed V a r i a b l e  t o  0 . 1  m i n  p o p l a r  
and b i r c h  a r e a s .  

AH Decomposed p l a n t  V a r i a b l e  b u t  5.0 c m  common 
m a t e r i a l  w i t h  s o i l .  and u s u a l l y  + 1 c m .  

Ash (Cx) Ash l a y e r  - e x o t i c  1 t o  3  c m  t h roughou t  t r u e  
I s o i l  a r e a s  b u t  n o t  e v i d e n t  

on s t e e p  h i l l s i d e s .  

Bh S o i l  w i t h  r o o t s  and 10  c m  t o  2  c m ,  most r o o t s  o f  
minor humus u s u a l l y  s p r u c e  i n  AH, t h i c k e r  i n  
o x i d i z e d  i n  p a r t .  burn  a r e a s  cove red  w i t h  

p o p l a r .  

Oxidized s o i l  h o r i z o n  N i l  ( g l e y s o l s  and l e u c u s t r i n e  
zones )  t o  50 c m  i n  sandy w e l l  
d r a i n e d  a r e a s .  

Residum, g l a c i a l  till, 
o l d e r  l e u c u s t r i n e  
d e p o s i t s  mora ines ,  
kame t e r r a c e s .  

3.2 DETERMINATION 

Samples from random l i n e s  were used  f o r  pH d e t e r m i n a t i o n s  by t h e  
u s e  o f  a  Lamotte-Morgan w e t  pH k i t .  The p r imary  v a r i a b i l i t y  was 
v e r y  low b u t  what l i t t l e  was no t ed  was due  more t o  t r a n s p o r t e d  
s o i l s  n e a r  t h e  r i v e r  t h a n  r e s i d u a l  o r  b o u l d e r  t i l l s  on t h e  
h i l l s i d e s .  The pH on t h e  h i l l s i d e s  v a r i e d  from 6.5-8.0 w i t h  
a v e r y  l a r g e  number o f  v a l u e s  6.9-7.2. The s o i l s  from n e a r  
t h e  r i v e r  t ended  t o  be 6.5-7.0 w i t h  most v a l u e s  a b o u t  6.8-7.0. 

3.3 STATISTICS 

Both e l emen t s  show lognormal d i s t r i b u t i o n  o f  t h e  v a l u e s .  Lead 
h a s  a  h i g h e r  k u r t o s i s  (peakedness )  t h a n  z i n c  which h a s  i t s  
t y p i c a l  broad s k e w  t o  t h e  h i g h e r  v a l u e s .  The f o l l o w i n g  t a b l e  
was used t o  e v a l u a t e  t h e  d i s t r i b u t i o n  o f  t h e  v a l u e s  on t h e  map: 

Mean (geome t r i c )  17.2 99.1 

Mean + 0.33 s t a n d a r d  d e v i a t i o n  ( l o g )  22.7 134.8  

Mean + 0.67 s t a n d a r d  d e v i a t i o n  30.0 183.3 

Mean + 1.00 s t a n d a r d  d e v i a t i o n  39.6 349.4 

Mean + 1.33 s t a n d a r d  d e v i a t i o n  52.2 339.3 

Mean + 1.67 s t a n d a r d  d e v i a t i o n  69.0 461.5 

Mean + 2.00 s t a n d a r d  d e v i a t i o n  91.0 627.9 



3.5 INTERPRETATION 

Zinc and p a r t i c u l a r l y  l e a d  v a l u e s  of  i n t e r e s t  c l u s t e r  a r o u n d o r  . 
n e a r  t h e  g r a v i t y  f e a t u r e s  e . g  " P e l l y  Anomaly" s o u t h  o f  Ross 
River  and t h e  Tenas and Wop zones  n o r t h ,  e a s t  and w e s t  o f  t h e  
a n d e s i t e  dome. The geochemica l ly  anomalous zones  i n  t h e  upper  
Tenas Creek,  MAL c l a i m s  a r e a  are as y e t  u n s u b s t a n t i a t e d  by 
g r a v i t y  su rveys .  

N o  t r u e  anomalous zones  o c c u r  w i t h i n  t h e  p r o j e c t  a r e a .  The 
geochemis t ry  can  o n l y  be used i n  c o n j u n c t i o n  w i t h  geophys i c s  
i n  d e f i n i n g  a r e a s  o f  i n t e r e s t .  



4.0 STATEMENT OF QUALIFICATIONS 

I, F. Marshall Smith, of 6580 Mayflower Drive, Richmond, 
British Columbia, Canada give oath and say that: 

1. I am a geologist having practised my profession for 
10 years in Yukon and British Columbia. 

2. I am a registered Professional Engineer of the Province 
of British Columbia. 

3 .  I am a member of the Association of Exploration Geochemists 
and have worked and acted as an exploration geochemist 
for 10 years. 

4 .  I am a Fellow of the Geological Association of Canada. 

5. I personally trained the personnel and supervised, 
managed and interpreted the geochemical soil sampling 
programme on the T, TENAS, BAR, BELL, WOP and MAL 
claims covered by the report from May 6, 1977 to 
October 25, 1977. 

F. Marshall Smith, P.Eng. 

B.C. #10,520 
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1.0 INTRODUCTION 

1.1 DESCRIPTION OF PROGRAMME 

The 1977 programme i n c l u d e d  a p p r o x i m a t e l y  one  months work by t h r e e  
g r a d u a t e  g e o l o g i s t s  who se t  o u t  t o  map t h e  s p a r s e  o u t c r o p s  o c c u r r i n g  
on t h e  TENAS, WOP, MALI BAR and T  c l a i m  b l o c k s .  These c l a i m  b l o c k s  
were u n i t e d  i n t o  one p r o j e c t  a r e a  by Eu Pon t  o f  Canada E x p l o r a t i o n  
L imi ted  under  agreements  w i t h  Welcome North Mines L i m i t e d ,  Teck 
Mining C o r p o r a t i o n  and R .E .  Chap l in .  The T  c l a i m s  were s t a k e d  
by Du Pont  l a t e  i n  1976 and e a r l y  i n  1977, w h i l e  t h e  TENAS, WOP, 
MAL and BAR were a l l  s t a k e d  p r i o r  t o  1973. 

I 

The r e a d e r  s h o u l d  r e a l i z e  t h a t  t h e  o b j e c t  o f  t h i s  ongo ing  programme 
i s  t o  f i n d  mass ive  s u l p h i d e  d e p o s i t s  o f  t h e  A n v i l  Range t y p e ,  and 
t h a t  t h e  g e o l o g i c a l  mapping was done t o  h e l p  d e l i n e a t e  p e r m i s s i v e  
r o c k  u n i t s .  Thus t h e  v o l c a n i c  c e n t r e s  and t h e i r  p r o x i m a l  and d i s t a l  
s e d i m e n t s  r e c e i v e d t h e  most d e t a i l e d  g e o l o g i c a l  i n v e s t i g a t i o n .  I n  
a d d i t i o n  t o  t h e  mapping, t h e  1977 programme i n c l u d e d  geocher i~ ica l  
s o i l  sampl ing  by t h e  Du Pon t  f i e l d  c r e w ,  a  g r a v i t y  s u r v e y  o v e r  a  
l a r g e  p a r t  o f  t h e  c l a i m  b l o c k  by C.A. Ager and A s s o c i a t e s  and 
610 mof diamond d r i l l i n g .  

T h i s  r e p o r t  i s  i n t e n d e d  p r i m a r i l y  t o  f u l f i l  r e q u i r e m e n t s  o f  t h e  
Yukon Q u a r t z  Mining Act f o r  r e c o r d i n g  o f  r e p r e s e n t a t i o n  work on 
t h e  T  c l a i m s ,  a l t h o u g h  g e o l o g i c a l  mapping covered  t h e  TENAS, WOP 
and BAR c l a i m s  t o  some e x t e n t .  Under t h e  c o n d i t i o n s  o f  t h c  A c t ,  
o n l y  p h y s i c a l  work such  a s  d r i l l i n g  or b u l l d o z i n g  c a n  be  c l a i m e d  
a s  r e p r e s e n t a t i o n  a f t e r  t h r e e  y e a r s  f rom t h e  r e c o r d i n g  d a t e ,  b u t  
t h e  r e a d e r  s h o u l d  be aware o f  t h e  work done on t h e  o l d e r  c l a i m s  
and i t s  v a l u e  t o  i n t e r p r e t i n g  t h e  geo logy  o f  t h e  T  c l a i m s .  

The t h r e e  g e o l o g i s t s  mapped d i f f e r e n t  s e c t o r s  o f  t h e  p r o j e c t  a r e a  
under  t h e  s u p e r v i s i o n  o f  F.M. Smith ,  P.Eng ( B C ) .  K.A. MacLcan, 
P.Eng ( B C )  compi led  and e d i t e d  t h i s  r e p o r t  which was j o i n t l y  
p r e p a r e d  by t h e  a u t h o r s .  

1 . 2  LOCATION AND ACCESS 

The l o c a t i o n  o f  t h e  f i e l d  a r e a  i s  shown i n  F i g u r e  1, l y i n g  a l m o s t  
e n t i r e l y  w i t h i n  N.T.S. s h e e t  105-K-1, and a p p r o x i m a t e l y  10 km 
n o r t h  o f  t h e  community o f  Ross R i v e r .  The mouth o f  Tcnas Crcek ,  
a c e n t r a l l y  l o c a t e d  f e a t u r e ,  l i es  a t  62003' n o r t h  l a t i t u d e ;  1320 
20 '  w e s t  l o n g i t u d e .  From t h i s  p o i n t  t h e  a r e a  s t r e t c h e s  d p p r o s i m a t c l y  
13.8 km t o  t h e  s o u t h e a s t  and 11 km t o  t h e  n o r t h w e s t  and a v c r a g e s  
3.5 t o  5 km i n  wid th .  The North Canol  Road (Highway 8 )  t r c ~ v e r s c s  
t h e  s o u t h e a s t e r n  h a l f  o f  t h e  p r o p e r t y  and marks t h e  b o u n d ~ r y  
between t h e  Whi tehorse  Mining D i s t r i c t  t o  t h e  n o r t h  and w e s t  and 
t h e  Watson Lake Mining Dis t r i c t  t o  t h e  s o u t h  and e a s t .  T h i s  r o a d  
a lso p r o v i d e s  d i r e c t  a c c e s s  by t r u c k  t o  much o f  t h e  p r o p e r t y .  



The Ross River  which a l s o  t r a v e r s e s  h a l f  of  t h e  p r o p e r t y ,  made t h e  
u se  of an aluminum boa t  neces sa ry ,  and t o  a  l i m i t e d  e x t e n t ,  p rov ided  
access t o  v a r i o u s  p o i n t s  a long  i t s  banks. 

The nor thwes te rn  h a l f  of  t h e  p r o p e r t y  i s  t r a v e r s e d  by a  number 
of old c a t  roads  i n  a  moderate s t a t e  of  d i s r e p a i r ,  and t h e s e  
were expected t o  p rov ide  a c c e s s  t o  t h e  nor thwes te rn  p o r t i o n  
o f  t h e  T group and t o  t h e  Ma1 group. However, t h e  Muskeg 
Bombardier c o n t r a c t e d  f o r  t h i s  purpose proved t o t a l l y  u n r e l i a b l e ,  
t h e r e f o r e  h e l i c o p t e r  suppor t  was r e q u i r e d  from Ross River  f o r  
crew m o b i l i z a t i o n  i n t o  t h e  more remote a r e a s .  



1.3.0 

Claims 

T 108-111 

T 152 

T 153-158 

T 159-160 

T 191-216 
I 

T 219-272 

T 275-281 

T 290 

T 302 Fr, 303 Fr 

T 305 Fr 

T 307 Fr 

T 309 Fr 

T 311 Fr 

T 313 Fr 

T 318 Fr, 319 Fr 

T 321 Fr-327 Fr 

T 350 Fr, 351 Fr 

T 353 Fr, 354 Fr 

T 357 Fr 

BAR 1-18 

MAL 1-44 

TENAS 1-33 

TENAS 34-41 

BELL 15 Fr, 
16 Fr 

WOP 1-28 

WOP 29-66 

WHITEHORSE M.D. CLAIMS 

Record Nos. 

YA8313-16 

YA8317 

YA11695-11700 

YA8318, 8319 

YA8320-8345 

YA8346-8399 

YA8779-8785 

YA8786 

YA18061-18062 

YA18063 

YA18064 

YA 18065 

YA 18066 

YA 18067 

YA18068, 18069 

YA18070-76 

YA18077, 18078 

YA18079, 18080 

YA18081 

Y80328-Y80345 

Y80379-Y80422 

Y80346-Y80378 

YA3416-YA3423 

Expiry Dates 

October 27, 1977 

October 27, 1977 

October 28, 1977 

October 27, 1977 

October 27, 1977 

October 27, 1977 

March 29, 1978 

March 29, 1978 

June 9, 1978 

June 9, 1978 

June 9, 1978 

June 9, 1978 

June 9, 1978 

June 9, 1978 

June 9, 1978 

June 9, 1978 

June 9, 1978 

June 9, 1978 

June 9, 1978 

August 17, 1979 

August 27, 1973 

August 27, 1379 

August 25, 1980 

December 8, 1977 

July 22, 1380 

August 16, 1980 

cont... . 



WATSON LAKE M.D.  CLAIMS 

C l a i m s  

T 300 F r ,  3 0 1  F r  

T 352 F r  

T 355 F r ,  356 F r  

TENAS 100  F r ,  
1 0 1  F r  

WOP 500 F r ,  
5 0 1  F r  

R e c o r d  N o s .  

YA11548-61 

YA11562-63 

YA11564-YA11647 

YA11648-52 

YA11653, 11654  

YA11655-94 

YA11701-11730 

YA11731, 11732  

YA12636-12643 

YA20201-20202 

YA20203 

YA20204 

YA20205 

YA20206 

YA20207 

YA20208-11 

YA20212 

YA20213 

YA20214, 20215 

E x p i r y  Dates 

O c t o b e r  2 7 ,  1977  

O c t o b e r  28 ,  1977  

O c t o b e r  28 ,  1977  

O c t o b e r  2 8 ,  1977  

O c t o b e r  2 8 ,  1977  

O c t o b e r  2 8 ,  1977  

O c t o b e r  2 8 ,  1977  

O c t o b e r  2 8 ,  1977  

March 3 0 ,  1978  

J u n e  1 3 ,  1978  

J u n e  1 3 ,  1978  

J u n e  1 3 ,  1 9 7 8  

J u n e  1 3 ,  1978  

J u n e  1 3 ,  1978  

J u n e  1 3 ,  1 9 7 8  

J u n e  1 3 ,  1978  

J u n e  1 3 ,  1978  

J u n e  1 3 ,  1 9 7 8  

J u n e  1 3 ,  1 9 7 8  

YA20197-20198 J u n e  1 3 ,  1978  

YA20199-20200 J u n e  1 3 ,  1 9 7 8  





1 . 4  TOPOGRAPHY AND VEGETATION 

Most of  t h e  c e n t r a l  a x i s  of t h e  f i e l d  a r e a  l i e s  i n  a  broad 
v a l l e y  c o n t a i n i n g  t h e  Ross River  and Tenas Creek. River  
e l e v a t i o n s  a r e  a t  approximately  800 m a . s . 1 .  Outs ide  o f  
t h e  r e l a t i v e l y  f l a t  v a l l e y  f l o o r ,  d e l i n e a t e d  through 
p a r t s  of  t h e  a r e a  by s t e e p  sandy s l o p e s  and benches,  
t h e  land  s l o p e s  upward, moderate ly  a t  f i r s t  b u t  becoming 
s t e e p e r  and r each ing  1300 m and 1100 m a . s .1 .  on t h e  n o r t h  
and sou th  f l a n k s  r e s p e c t i v e l y .  

The Ross River  and Tenas Creek v a l l e y s  a r e  l o c a l l y  swampy, 
w i t h  many oxbow l a k e s  and o l d  meander s c a r s ,  and t e n d  t o  

I 

be t h i c k l y  vege ta t ed  wi th  wi l lows,  young spruce  and p o p l a r .  
The v e g e t a t i o n  on t h e  upper s l o p e s  va ry  from t h i c k  sp ruce  
and p o p l a r  bush t o  open s t a n d s  of  t a l l  p o p l a r  i n  o l d  burn 
a r e a s .  

A t h i c k  g l a c i a l  till b l a n k e t s  t h e  e n t i r e  a r e a ,  producing 
a number of s inuous  sandy s l o p e s  topped by f l a t  benches 
r e p r e s e n t i n g  g l a c i a l  s t r a n d l i n e s .  T h i s  m a t e r i a l  e f f e c t i v e l y  
masksmost of  t h e  bedrock e x c e p t  where it has  been l o c a l l y  
removed by downcutt ing s t reams  o r  where k n o l l s  i n  bedrock 
topography p ro t rude .  The r e s u l t i n g  ou tc rop  p a t t e r n  i s  
extremely s p a r s e  and s p o r a d i c ,  a s  can be seen  from t h e  
geology map which accompanies t h i s  r e p o r t .  



1.5 LIST OF PERSONNEL 

G e o l o a i c a l  T e c h n i c i a n  

Burnham, P e t e r  J. 
3536 West 4 7 t h  Avenue 
Vancouver,  BC 
V6N 3P1 

G e o l o g i c a l  T e c h n i c i a n  
1 

C a r l s o n ,  Michael  R. 
57 Anglesea  Blvd. 
I s l i n g t o n ,  O n t a r i o  
M9A 3B8 

S e n i o r  F i e l d  G e o l o s i s t  

D i t s o n ,  Gwendolen M. 
3065 Hea the r  S t r e e t  
Vancouver,  BC 
V5Z 3K1 

S e n i o r  F i e l d  G e o l o q i s t  

E c c l e s ,  Lou i se  K .  
782 West 22nd Avenue 
Vancouver,  BC 
V5Z 127 

S e n i o r  F i e l d  G e o l o q i s t  

H a r r i s o n ,  Mark 
2947 W e s t  39 th  Avenue 
Vancouver,  BC 
V6N 225 

Cook 

H a r r i s o n ,  Susan 
2947 West 39 th  Avenue 
Vancouver,  BC 
V6N 225 

G e o l o g i c a l  T e c h n i c i a n  

H a t f u l l ,  C h r i s t i n e  A. 
827 West 2 0 t h  S t r e e t  
North Vancouver,  BC 
V7P 2B5 

Telephone No: (604)263-0707 

Telephone No: (416)239-4735 

Telephone N o :  (604)873-2050 

Telephone No: (604)876-2703 

Telephone No: (604)  261-3019 

Telephone No: (604)  261-3019 

Telephone No: (604)987-3507 
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MacLean, K e i t h  A .  
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Vancouver,  BC 
V6G 1A5 Telephone No: (604)  684-9264 

I 
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S t r a i n ,  David M. 
2 9  Balmoral  Dr ive  
Sudbury,  O n t a r i o  
P3A 2S3 Telephone N o :  (705) 566-4279 



GEOLOGY 

2.1  INTRODUCTION 

A d i s c u s s i o n  of t h e  geology w i l l  b e  broken down i n t o  d e s c r i p t i o n s  
of  impor t an t  u n i t s ,  fo l lowed by g e n e r a l i z e d  r e g i o n a l  overview and 
g e o l o g i c  h i s t o r y .  

Regional  g e o l o g i c ,  and p a r t i c u l a r l y  s t r u c t u r a l ,  i n t e r p r e t a t i o n s  
a r e  g r e a t l y  impeded by t h e  l a c k  o f  o u t c r o p  s i n c e  e x t r a p o l a t i o n  
o f  f e a t u r e s  be t een  o u t c r o p s  i s  h i g h l y  t enuous .  

, 2.2.0 Geologic  H i s t o r y  

Hypabyssal a n d e s i t e s ,  a n d e s i t e  f l ows  and t u f f s ,  fo l lowed  by 
i n t e r c a l a t e d  e x t r u s i v e  a n d e s i t e  and r h y o l i t i c  t u f f s ,  l a i d  down 
i n  a  subaqueous b a s i n ,  w e r e  l a t e r  o v e r l a i n  by greywackes and 
p h y l l i t e s  d e r i v e d  from t h e  wea the r ing  o f  t h e  c o n t i n e n t a l  
p l a t f o r m  found f u r t h e r  t o  t h e  n o r t h e a s t .  

Fol lowing d e p o s i t i o n  of  t h e  greywackes,  cong lomera tes  t h e n  
i n t e r c a l a t e d  r e d  and g reen  c h e r t s  were d e p o s i t e d .  L a t e r ,  some 
J u r a s s i c  v o l c a n i c  r o c k s  o f  a n d e s i t i c  and b a s a l t i c  compos i t ion  
were d e p o s i t e d .  These younger c h e r t s  and v o l c a n i c s  were dominant ly  
found i n  t h e  s o u t h  c e n t r a l  s e c t i o n  o f  t h e  mapped a r e a .  

The youngest  known rocks  found i n  t h e  a r e a  a r e  Cre t aceous  i n t r u s i o n s  
o f  q u a r t z  monzonite and q u a r t z  f e l d s p a r  porphyry.  Thcse r o c k s  
are found mos t ly  i n  t h e  n o r t h e r n  p a r t  o f  t h e  mapped a r e a .  



2.2.1. Table of Formations 

Map Unit Age Type Description 

Cretaceous Granitic rocks Intrusive contacts into 
sediments and volcanics. 
Quartz monzonite and 
quartz monzonite porphyry 
Disseminated pyrite and 
traces of malachite.Jlost17 
along northern edge of clai 
blocks. 

Intrusive contact with younger rocks 

Jurassic Red Chert, green 
chert, green basalts, 
andesites Rhyolitic 
fragmentals. Red 
and green slates 
conglomerates. 

Unknown Andesite 

Unknown 

Unknown 

Rhyolites 

Distal Sediments 

Fine grained massive pale 
to dark green andesite 
flows. Calcareous matrix 
Pyrite cubes. Local 
serpentine and talc alter 
ation, chloritic altera- 
tion. 
Intercalates with Unit 4 
Local small domes of 
andesitic composition. 

Consider as proximal sedime 
nts. Sporadic occurrence 
Local pods intercalates 
with andesites and distal 
phyllitcs. Massive folir 
ted or bedded in textures 
Sedimentary structures. 
Calcareous locally. 

Greywacke dark grey, phyllitic, 
pyritic, cherty. 

Pearly grey 
phyllites. thinly laminated, mica- 

ceous, occ graphitic 
Phyllitic 
argillites. quartz veins and sulphidc 

pods and veins. 



2.3 GRANITICS - UNIT 1 

The younges t  r o c k s  i n  t h e  a r e a  are C r e t a c e o u s  i n t r u s i v e s  r e l a t e d  
t o  t h e  l a r g e  b a t h o l i t h  t o  t h e  n o r t h .  Along t h e  main c o n t a c t ,  
i n t r u d e d  sed iments  and v o l c a n i c s  a r e  metamorphosed and r i d d l e d  
w i t h  a p l i t i c ,  p o r p h y r i t i c  and p e g m a t i t i c  dykes .  Q u a r t z  v e i n s  
and  l e n s e s  a l s o  become prominent  a s  t h e  i n t r u s i v e  c o n t a c t  
i s  approached.  Composit ion a p p e a r s  t o  be t h a t  o f  a  q u a r t z  monzoni te ,  
and t e x t u r e s  v a r y  c o n s i d e r a b l y .  Outc rops  a t  t h e  n o r t h  ends  o f  
l i n e s  8900  and 9300 E expose i n t r u s i v e s  invaded  by a p h a n i t i c  
r h y o l i t e  dykes  a long  N-S f r a c t u r e s .  

Q u a r t z  f e l d s p a r  porphyry  i s  composed o f  e u h e d r a l ,  doub ly- te rmina ted  
q u a r t z  c r y s t a l s ,  po tass ium f e l d s p a r ,  hornb lende  and b i o t i t e  i n  a  
f i n e  t o  medium g r a i n e d  f e l d s p a t h i c  o r  p a l e  g r een /g r ey  a p h a n i t i c  
groundmass. Disseminated  p y r i t e  c an  be  s e e n  and l o c a l l y  traces 
of m a l a c h i t e  a r e  p r e s e n t .  

I n  t h e  n o r t h  c e n t r a l  p a r t  o f  t h e  Ma1 group  a tongue o f  t h e  q u a r t z  
f e l d s p a r  porphyry  i n t r u d e s  i n t o  a n d e s i t e ,  and i s  s p l i t  by a  no r th -  
s o u t h  t r e n d i n g  f a u l t  p roduc ing  2 s m a l l  s c a r p s  5 m h igh  and up 
t o  20  m wide. The a n d e s i t e s  and s ed imen t s  a d j a c e n t  t o  t h e  
i n t r u s i o n  have been metamorphosed t o  e i t h e r  a  q u a r t z  mica s c h i s t  
w i t h  l a r g e  b i o t i t e  g r a i n s  d e f i n i n g  a  pronounced s c h i s t o s i t y ,  
o r  t o  a  t h i n l y  banded g n e i s s  c o n s i s t i n g  main ly  of q u a r t z ,  
some f e l d s p a r s  and b i o t i t e .  



2.4  JURASSIC ROCKS - UNIT 2 

J u r a s s i c  r o c k s  which o v e r l y  t h e  o l d e r  s e d i m e n t a r y  package  c o n s i s t  
of v o l c a n i c s  and minor s e d i m e n t s  which a r e  e a s i l y  d i s t i n g u i s h e d  
from o t h e r  u n i t s  i n  t h e  a r e a .  A s  g r a n i t e s  bound s e d i m e n t s  t o  t h e  
n o r t h ,  J u r a s s i c  r o c k s  bound them t o  t h e  s o u t h ;  t h e  s o u t h w e s t e r n  
p o r t i o n  o f  t h e  1977 s u r v e y  g r i d  c o v e r s  a  c o n s i d e r a b l e  a r e a  o f  
t h e s e  r o c k s  which t e n d  t o  form r e s i s t a n t  r i d g e s .  

Rock t y p e s  i n c l u d e d  i n  t h i s  u n i t  are r e d  c h e r t  ( j a s p e r ) ,  g r e e n  
v o l c a n i c s  r a n g i n g  from r h y o l i t e  t o  b a s a l t ,  and  conglomerate. 
Red c h e r t  makes up t h e  m a j o r i t y  o f  o u t c r o p ,  v o l c a n i c s  and 
conglomerate  b e i n g  s u b o r d i n a t e  i n  exposed e x t e n t .  

I 

J a s p e r  i s  t h e  most e a s i l y  r e c o g n i z e d  a s  it t e n d s  t o  b e  m a s s i v e ,  
b r i c k - r e d ,  and s h o t  w i t h  mi lky  w h i t e  q u a r t z  v e i n s  which sometimes 
c a r r y  minor b l a c k  h e m a t i t e .  Green c h e r t  h a s  been s e e n  i n t e r -  
l a y e r e d  w i t h  j a s p e r ,  which,  a l o n g  w i t h  a n  i n t i m a t e  a s s o c i a t i o n  
w i t h  v o l c a n i c s ,  i s  s u g g e s t i v e  o f  an  i g n e o u s  o r i g i n .  

A 2 m h i g h  s c a r p  a t  t h e  s o u t h  end o f  l i n e  700W r e v e a l s  mass ive  
j a s p e r  o v e r l a i n  by a  g r e e n  f r a g m e n t a l  u n i t  o f  s h e a r e d  p a l e  
r h y o l i t e  and d a r k e r  a n d e s i t e ,  which i s  i n  t u r n  o v e r l a i n  by 
a u n i t  o f  s h e a r e d ,  mixed r e d  and g r e e n  s l a t e s .  F o l i a t i o n s  
and c o n t a c t s  a r e  c l o s e  t o  f l a t - l y i n g .  O t h e r  o u t c r o p s  o f  
p a l e  g r e e n  r h y o l i t e  may show bomb-l ike,  s h e a r e d  f r a g m e n t s  
up t o  10  c m  i n  l e n g t h .  More b a s i c  v o l c a n i c s  a r e  found 
between l i n e s  300 and 900E on t h e  s o u t h  s i d e  of  t h e  r i v e r ,  
where t h e y  a r e  v e r y  f i n e  g r a i n e d  b l a c k  t o  d a r k  g r e e n  b a s a l t s  
and a n d e s i t e s .  

Conglomerate,  t h e  b a s a l  u n i t  o f  t h e  J u r a s s i c  f o r m a t i o n s ,  i s  
r a t h e r  l i m i t e d  i n  o u t c r o p  e x t e n t ,  a p p e a r i n g  main ly  n e a r  
t h e  major  c u r v e  i n  t h e  Canol  Road w e s t  o f  t h e  Ross R i v e r  
n e a r  Tenas Creek.  

Well-rounded p e b b l e s  w i t h i n  t h e  d a r k  g r e y / b l a c k  cong lomera te  
a r e  o f t e n  e l o n g a t e ,  a b o u t  2 mm t o  5 c m  i n  d i a m e t e r ,  and a r c  
embedded i n  a  m a t r i x  of  sandy greywacke. One o u t c r o p  showed 
c o a r s e ,  sandy l a y e r s  w i t h  f i n e  ( less t h a n  5 mm) p e b b l c s  
a l t e r n a t i n g  w i t h  c o a r s e r  l a y e r s  w i t h  much l a r g e  p e b b l e s .  
Many c l a s t s  a r e  f e l s i c ,  o f t e n  w i t h  c o n s i d e r a b l e  p y r i t e ;  
b l a c k ,  s l a t y  c l a s t s  a r e  a l sono tuncommon,  and one a n d c s i t i c  
f ragment  was seen .  Outc rops  a r e  u s u a l l y  m a s s i v e ,  b u t  may 
t a k e  on a  pronounced f r a c t u r e  c l e a v a g e .  T h i s  u n i t  i s  a l s o  
s e e n  t o  l o s e  i t s  pebb ly  c h a r a c t e r  n e a r  l i n e  300W ( s o u t h  
end)  where it becomes a  m a s s i v e ,  d a r k  g r e y  r o c k  w i t h  
anas tamos ing  q u a r t z / c a r b o n a t e  v e i n l e t s .  



2.5 ANDESITE - UNIT 3 

The a n d e s i t e  u n i t  i s  d i s t r i b u t e d  a c r o s s  t h e  e n t i r e  a r e a ,  w i t h  
l a r g e  a r e a s  o f  o u t c r o p  l o c a t e d  i n  t h e  s o u t h e a s t  q u a d r a n t  o f  
t h e  Wop group and t h e  a d j a c e n t  T  g roup ,  i n  t h e  T  g roup  s o u t h  
o f  Thunder P i c k l e  Creek,  and i n  t h e  e a s t e r n  h a l f  o f  t h e  Ma1 
group.  

The r o c k s  can  v a r y  a p p r e c i a b l y  a c r o s s  t h e  a r e a ,  r a n g i n g  from a  
medium g r a i n e d  hypabyssa l  e q u i v a l e n t  i n  t h e  c o r e s  o f  t h e  
v o l c a n i c  domes, t h rough  mass ive  f low-type  g r e e n s t o n e s ,  t o  
a n  a n d e s i t i c  t u f f a c e o u s  m a t e r i a l  f u r t h e r  o u t  on t h e  dome f l a n k s  

, where t h i s  member i n t e r c a l a t e s  w i t h  r h y o l i t e s ,  r h y o l i t i c  t u f f s  
and some proximal  p h y l l i t i c  s ed imen t s .  

The s u b u n i t  most commonly found a p p e a r s  t o  be a  f i n e  g r a i n e d ,  
mass ive ,  p a l e  t o  da rk  g r een ,  a n d e s i t i c  g r e e n s t o n e ,  l i k e l y  o f  
f l ow  o r i g i n .  T e x t u r a l l y ,  it i s  unva r i ed  t h roughou t ,  b u t  a 
c a l c a r e o u s  m a t r i x ,  complete  w i t h  c a l c i t e  and /or  s i d e r i t e  
v e i n l e t s ,  i s  common, as a r e  e u h e d r a l  p y r i t e  cubes  which may 
be p a r t i c u l a r l y  a s s o c i a t e d  w i t h  t h e  c a r b o n a t e s .  Small  pods 
and s p o t s  o f  a l t e r a t i o n  t o  s e r p e n t i n e  and t a l c  may l o c a l l y  
be  found around i n c l u s i o n s  o f  a  b l a c k ,  more b a s i c  b a s a l t i c  
m a t e r i a l .  I n  a  few c a s e s  t h i s  a l t e r a t i o n  h a s  deve loped  
s m a l l  p a t c h e s  o f  s e r p e n t i n e  a s b e s t i f o r m  m i n e r a l s .  

C h l o r i t e  c h a r a c t e r i z e s  a  much more common a l t e r a t i o n  assemblage ,  
and l e a d s  t o  an  i n c r e a s i n g  d e g r e e  o f  f o l i a t i o n  i n  t h e  rock .  
T h i s  may p a r t i a l l y  r e f l e c t  a  l a r g e r  t u f f a c e o u s ,  s l i g h t l y  
less r e s i s t a n t  component, o f  t h e  a n d e s i t e s .  Grey t o  q r e e n ,  
f o l i a t e d  m e t a a n d e s i t e ,  w i t h  a  we l l -deve loped  f r a c t u r e  c l e a v a g e  
and a  h i g h e r  c a r b o n a t e  and c h l o r i t e  c o n t e n t  most l i k e l y  
r e p r e s e n t s  t h e  o r i g i n a l  a n d e s i t e  t u f f ,  which now h a s  a  
more p h y l l i t i c  t e x t u r e .  Th i s  member i n t e r c a l a t e s  w i t h  
p a l e  g r e e n ,  banded t o  mass ive ,  r h y o l i t i c  t u f f s  and /or  
a  p e a r l y  d a r k  g r e y  p h y l l i t i c  a r g i l l i t e s  o f  U n i t  4 .  

The a n d e s i t e  dome m a t r i x  m a t e r i a l  i s  e v i d e n t  i n  a  few l o c a t i o n s  
a c r o s s  t h e  a r e a .  South  o f  Thunder P i c k l e  Creek ,  a  medium t o  
c o a r s e  g r a i n e d  i n t r u s i v e - t e x t u r e d  rock  o u t c r o p s  w i t h  t h e  
mass ive  a n d e s i t e s .  Were a  p a l e  g r e e n  t o  da rk  g r e y  m o t t l e d  
t e x t u r e  i s  produced by b i o t i t e ,  amphibole and pyroxcne c r y s t a l s  
d i s t r i b u t e d  th rough  a  m a t r i x  o f  p l a g i o c l a s e  and minor q u a r t z .  
The maf ic  m i n e r a l s  t e n d  t o  be w e l l  c h l o r i t i z e d .  O v e r a l l  
t h e  t e x t u r e  i s  g a b b r o i c  and l o c a l l y  hornb lende  becomes 
s u f f i c i e n t l y  dominant  t o  produce  amph ibo l i t e .  Disseminated  
p y r i t e  i s  a lmos t  always p r e s e n t  t h roughou t  a l l  pha sc s  and 
produces  l i m o n i t e  wea the r i ng  s u r f a c e s  and f r a c t u r e  c o a t i n q s .  
T h i s  c o r e  m a t e r i a l  g r a d e s  v e r y  q u i c k l y  i n t o  t h e  mass ive  f low 
t y p e  a n d e s i t e s .  



A s i m i l a r  dome o f  a n d e s i t i c  m a t e r i a l  o u t c r o p s  f o r  2 /3  o f  t h e  
way around and on t o p  o f  a h i l l  l o c a t e d  on l i n e  3050l3, a t  
1650N. Here a mass ive  g r e e n  a n d e s i t e ,  i n  p a r t  d i s p l a y i n g  
a hypabyssa l  t e x t u r e ,  composes t h e  crest o f  t h e  h i l l  and 
r e p r e s e n t s  t h e  c o r e ,  dome m a t r i x  m a t e r i a l .  F l ank ing  t h i s ,  
b o t h  i n  t h e  s e n s e  o f  t h e  h i l l  and i n  x e l a t i o n  t o  t h e  dome, 
i s  a series o f  r o c k s ,  e ach  o f  which i n t e r c a l a t e s  w i t h  i t s  
s u c c e s s o r ,  composed o f  a n d e s i t i c  g r e e n s t o n e s  o f  p r o b a b l e  
f low o r i g i n ,  c a l c a r e o u s  a n d e s i t i c  t u f f s ,  l o c a l  pods  o f  
r h y o l i t i c  t u f f  s t  and f i n a l l y ,  g r e y  g r a p h i t i c  and 
c a l c a r e o u s  p h y l l i t e s .  These r o c k s  appea r  t o  e x h i b i t  
w e l l  t h e  n a t u r e  of  t h e  l o c a l  a n d e s i t i c  domes d i s t r i b u t e d  

' th rough  t h e  f i e l d  a r e a .  

I n  t h e  s o u t h e a s t  q u a d r a n t  o f  t h e  Wop g r i d  t h e  c o r e  r o c k s  s e e m  
s l i g h t l y  less b a s i c  t h a n  t h o s e  s o u t h  o f  Thunder P i c k l e  Creek,  
n e v e r  hav ing  enough hornb lende  t o  produce  a m p h i b o l i t i c  r ocks .  
These r o c k s  a r e  a l s o  w e l l  c h l o r i t i z e d  pe rhaps  a c c o u n t i n g  f o r  
t h e  less amount o f  n o t i c e a b l e  pyroxenes  and amphiboles .  



2.6 RHYOLITES - UNIT 4 

A minor c o n s t i t u e n t  of  t h e  proximal  sed imentary  package i s  t h e  
f e l s i c  vo l can ic  member which can be e i t h e r  massive ,  f o l i a t e d  
and/or banded i n  t e x t u r e  and r h y o l i t i c  i n  composi t ion.  The 
r o c k s  a r e  q u i t e  s p o r a d i c  th roughout  t h e  f i e l d  a r e a  and appea r  
t o  occur  a s  l o c a l i z e d  bands o r  pods i n t e r c a l a t i n g  w i t h  bo th  
t h e  a n d e s i t e s  and t h e  more d i s t a l  g r ey  p h y l l i t e s .  

The massive v a r i e t y ,  observed on ly  on t h e  sou th  s i d e  o f  Ross 
River  t e n d s  t o  be p a l e  g rey  t o  wh i t e ,  h i g h l y  s i l i c e o u s  w i t h  
s m a l l  q u a r t z  eyes ,  and o f t e n  c o n t a i n s  much d i s semina ted  
euhedra l  p y r i t e  cubes producing a 1imor. i t ic  weather ing.  
Loca l ly  t h i s  member may t a k e  on a s l i g h t  f o l i a t i o n  and 
develop p a l e  green t o  chalky whi te  a l t e r a t i o n  bands 
composed of  c h l o r i t e ,  t a l c ,  and perhaps  s e r i c i t e .  This  
more p h y l l i t i c  member becomes c a l c a r e o u s  i n  p a r t  due t o  
t h i n  c a l c i t e  v e i n l e t s .  

The banded r h y o l i t e s  seen  on ly  on t h e  n o r t h  s i d e  of  Ross 
River  a r e  very f i n e  g ra ined  showing w e l l  developed bedding 
as w e l l  a s  o t h e r  sedimentary s t r u c t u r e s  such a s  l oad  c a s t s  
and graded bedding. A l t e r n a t i n g  l i g h t  and dark  bands o f t e n  
d i s p l a y e d  d i f f e r e n t i a l  weather ing i n d i c a t i n g  ca rbona te - r i ch  
l a y e r s .  S t a i n i n g  showed t h a t  t h e  l a y e r s  between c a l c i c  and 
p o t a s s i c  composit ion.  The rock i s  ve ry  hard  and q u i t e  
s i l i c e o u s ,  o f t e n  having t h e  t y p i c a l ,  powder w h i t e ,  weathered 
s u r f a c e  of  r h y o l i t e s .  Small s c a l e  f o l d s  w i t h  ampl i tudes  
i n  t h e  o r d e r  of t e n t h s  of met res  showed up very  w e l l  i n  
t h e s e  rocks .  



2.7 DISTAL SEDIMENTARY UNIT - UNIT 5 

The d i s t a l  s e d i m e n t s  form a  medium t o  v e r y  f i n e  g r a i n e d ,  
l a m i n a t e d  u n i t ,  composed main ly  o f  a  d a r k  g r e y ,  t u r b i d i t i c ,  
p h y l l i t i z e d  wacke, and a  d a r k  g r e y ,  f i s s i l e ,  a r g i l l a c e o u s  
p h y l l i t e  which h o s t s  t h e  o n l y  m i n e r a l i z a t i o n  o b s e r v e d  i n  
t h e  a r e a .  

They a r e  exposed t h r o u g h o u t  t h e  f i e l d  a r e a  and a p p e a r  t o  
d e v e l o p  d u r i n g  p e r i o d s  o f  r e l a t i v e  v o l c a n i c  q u i e s c e n c e  on 
t h e  f l a n k s  o f  and i n  p o c k e t s  p e r i p h e r a l  t o  t h e  a n d e s i t i c  
dome c e n t r e s .  Due t o  t h e  f a i r l y  s m a l l  s i z e  of some o f  
t h e  domes t h e s e  r o c k s  may be found q u i t e  c l o s e  t o  a  

I 

mass ive  a n d e s i t e ,  p o s s i b l y  t o  t h e  e x c l u s i o n  o f  t h e  
normal ly  i n t e r v e n i n g ,  p rox imal  s e d i m e n t s .  R h y o l i t e s  
and r h y o l i t i c  t u f f s  may i n t e r c a l a t e  w i t h  t h i s  u n i t  b u t  
t h e y  a r e  c o n s i d e r e d  more p rox imal  i n  o r i g i n  and,  hence ,  
rock  d e s c r i p t i o n s  i n  t h i s  s e c t i o n  a r e  l i m i t e d  t o  t h e  
g r e y  p h y l l i t e  and greywackes.  

2 .7 .0  Greywacke 

2 . 7 . 1 . 1 .  L i t h o l o g y  and d i s t r i b u t i o n  
A maior  p o r t i o n  o f  t h e  d i s t a l  s e d i m e n t s  are d a r k  g r e y  p h y l l i t i c  - 
greywackes.  I n  hand specimen samples  a r e  s e e n  t o  b e  composed 
o f  q u a r t z  and b i o t i t e ;  t h i n  s e c t i o n  e x a m i n a t i o n  c o n f i r m s  t h e  
compos i t ion ,  showing mica and  e l o n g a t e  q u a r t z  a l i g n e d  i n  a 
he r r ing-bone  manner. G r a i n  s i z e  i s  u s u a l l y  f i n e ,  b u t  g r i t t y ,  
medium g r a i n e d  components a r e  common. B i o t i t e  v a r i e s  i n  amount,  
i s  u s u a l l y  c o n c e n t r a t e d  a l o n g  c l e a v a g e  p l a n e s ,  and l e n d s  r o c k s  
a s c h i s t o s e  c h a r a c t e r  when c o a r s e - g r a i n e d .  F o l i a t i o n s  v a r y  
i n  i n t e n s i t y  from less t h a n  1 mm t o  6 c m ,  and i n f r e q u e n t l y  
a r e  a b s e n t  a l t o g e t h e r  when r o c k s  t a k e  on a  m a s s i v e ,  c h e r t y  
appearance .  Colour  may a l s o  v a r y  on a  s m a l l  s c a l e  from 
d a r k  t o  l i g h t  g r e y ,  t o  g r e y s  w i t h  g r e e n  o r  p i n k  t i n g e s .  
I r o n - s t a i n i n g  i s  n o t  uncommon, and o c c u r s  t o  v a r y i n g  
d e g r e e s ,  o f t e n  a  r e s u l t  o f  f i n e ,  v i s i b l e  d i s s e m i n a t e d  
p y r i t e  o c c u r r i n g  a l o n g  f o l i a t i o n  p l a n e s  and /o r  f r a c t u r e  
s u r f a c e s .  Q u a r t z  v e i n i n g  i s  f r e q u e n t l y  s e e n  a s  f i n e  
s t r i n g e r s  p a r a l l e l  t o  f o l i a t i o n s ,  b u t  may a l s o  o c c u r  
a s  l a r g e r  (up  t o  10  cm wide)  v e i n s .  

The major  o c c u r r e n c e  o f  t h e s e  s e d i m e n t s  i s  on t h e  s o u t h -  
f a c i n g  s l o p e  o f  t h e  Ross R i v e r  v a l l e y ,  n o r t h  o f  t h e  Canol  
Road. I n  t h e  f a r  w e s t e r n  c o r n e r  o f  t h e  Ma1 c l a i m s  porphy- 
r i t i c  dykes  i n t r u d e  r o c k s  which a r e  s i m i l a r  t o  t h c s c  g r c y -  
wackes,  b u t  a r e  h i g h l y  deformed and s h o u l d  more p r o p e r l y  
b e  termed g n e i s s e s  and s c h i s t s .  However, a l t e r a t i o n  h c r c  
r e s e m b l e s  p o r t i o n s  obse rved  below t h e  major  i n t r u s i v e  
c o n t a c t  n o r t h  o f  t h e  Canol Road (see below " I n t r u s i v e  
E f f e c t s ) ,  and s m a l l  a r e a s  o f  r e c o g n i z a b l e  greywacke 
were seen .  



Outcrops around 200s on l i n e  5900W r e v e a l  medium g rey ,  
s l a t y ,  u n p h y l l i t i z e d  a r g i l l i t e s  assumed t o  be less 
metamorphosed e q u i v a l e n t s  of t h e  main greywacke u n i t .  

2.7.1.2 I n t r u s i v e  e f f e c t s  
The i n t r u s i o n  of Uni t  1 has  r e s u l t e d  i n  s l i g h t  a l t e r a t i o n s  
of t h e  sediments  which become more e v i d e n t  a s  one approaches  
t h e  i n t r u s i v e  c o n t a c t .  P h y l l i t e s  may t a k e  on a  g n e i s s i c  
appearance e i t h e r  a s  f i n e  (2 mm) l i g h t  and da rk  (some 
pure  b i o t i t e )  bands o r  as wide (2  cm) a l t e r n a t i n g  bands 
of  coa r se  b i o t i t e  and milky q u a r t z .  F iner -gra ined  g n e i s s e s  
may appear  t o  be augened. 
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Another common produc t  of t h e  i n t r u s i o n  i s  a  c o h e r e n t ,  s i l i c i c  
sediment which has  l o s t  i t s  f o l i a t e d  appearance i n  favour  of  a 
massive,  und i r ec t ed  t e x t u r e .  I t  was on t h e  s u r f a c e  of  a  sample 
such a s  t h i s  t h a t  b l u e  k y a n i t e  c r y s t a l s  (1 cm i n  l e n g t h )  w e r e  
seen .  

2.7.1.3 S t r u c t u r e s  
A s  mentioned e a r l i e r ,  t h i n  s e c t i o n  s tudy  r e v e a l s  a  h e r r i n g -  
bone s t r u c t u r e  of q u a r t z  and b i o t i t e .  This  t e x t u r e  may be 
i n t e r p r e t e d  as a  primary a l ignment  of components which has  
been modif ied by f o l i a t i o n s  p e r p e n d i c u l a r  t o  it. Th i s  
secondary f o l i a t i o n  has  a l t e r e d  o r i g i n a l l y  p l a n  s u r f a c e s  
i n t o  chevron p a t t e r n s ,  t h e  a p i c e s  of  which form t h e  
major f o l i a t i o n  d i r e c t i o n  seen  i n  t h e  f i e l d .  

L i n e a t i o n s ,  f o l i a t i o n s  and minor warping a r e  t h e  major 
macroscopic s t r u c t u r a l  f e a t u r e s  w i t h i n  t h e  greywackes. 
L i n e a t i o n s  were n o t  always measured because of t h e i r  
f r e q u e n t  i n c o n s i s t e n c y ,  b u t  t h e y  can be q u i t e  r e g u l a r  
and e a s i l y  v i s i b l e  on c leavage  s u r f a c e s .  

F o l i a t i o n s  were descz ibed  b r i e f l y  above on a  sma l l  s c a l e ,  
b u t  on a  l a r g e r  s c a l e  t hey  can be seen  t o  t r a c e  a  major 
warp on t h e  n o r t h  s i d e  of  t h e  Can81 Rgad. L i n e a t i o n s  
t r a c i n g  t h e  a x i s  of t h i s  warp (52 /35 W) a r e  v i s i b l e  
a long  a  fo lded  s u r f a c e  of  0.5 m e t r e  ampl i tude  above 
s t a t i o n  1780N a long  l i n e  4550E. F o l i a t i o n s  e a s t  of  
t h e  g e n e r a l  a x i s  a r e a  u s u a l l y  s t r i k e  nor thwes t :  t o  t h e  
w e s t  s t r i k e s  a r e  more n o r t h e a s t e r l y .  

I n  f o l i a t i o n s  n o r t h  of t h e  Canol Road c r e a t e  a  d i p  s l o p e  
a long  t h e  h i l l s i d e ,  minor warping p e r p e n d i c u l a r  t o  major 
f o l i a t i o n s  i s  e a s i l y  v i s i b l e .  Frequenc ies  a r e  normally 
around 2 met res ;  ampli tudes  10 cm. 



2.7 .1  D i s t a l  Sediments  

2 .7 .2 .1  P e a r l y  g r e y  p h y l l i t e s ,  p h y l l i t i c  a r g i l l i t e s  
T h i s  member o f  t h e  d i s t a l  s e d i m e n t a r y  package  g e n e r a l l y  
c o n s i s t s  o f  a  t h i n l y  l a m i n a t e d ,  d a r k  g r e y  t o  s i l v e r  
p e a r l y  g r e y ,  g r a p h i t i c  and a r g i l l a c e o u s  s h a l e  which 
i s  i n t e r c a l a t e d  w i t h  a  g r e y  t o  w h i t e ,  medium t o  f i n e  
g r a i n e d  s i l i c e o u s  s i l t s t o n e .  These r o c k s  a r e  u s u a l l y  
s h e a r e d  and p h y l l i t i z e d  w i t h  s l i c k e n s i d e d  g r a p h i t i c  
o r  micaceous laminae  d e v e l o p i n g  a l o n g  s h e a r  p l a n e s  
or  a s  i n d e p e n a n t  t h i n  bands a  few millimeters t o  a  

, few c e n t i m e t e r s  t h i c k .  The h i g h  g r a p h i t e  c o n t e n t  
p roduces  a  g rey-b lack  o i l y  l u s t r e  w h i l e  t h e  development  
o f  m i c a c e o u s - s e r i c i t i c  p a r t i n g s  p r o d u c e s  t h e  common 
p e a r l y  g r e y  l u s t r e .  Normally t h e y  a r e  q u i t e  c a l c a r e o u s  
and c o n t a i n  d i s s e m i n a t e d  p y r i t e  t h r o u g h o u t  a s  d i s c r e t e  
g r a i n s  o r  a s  t h i n  l aminae ,  p roduc ing  v e r y  r u s t y  
w e a t h e r i n g  l amelae .  Q u a r t z  i s  commonly p r e s e n t  
a s  s m a l l  e y e s ,  s t r i n g e r s  o r  v e i n s ,  o r  even l a r g e  
g a s h e s  and boud ins  up t o  60 cm a c r o s s  i n  a r e a s  
o f  more i n t e n s e  f a u l t i n g .  C a l c i t e  and /o r  s i d e r i t e  
i s  a s s o c i a t e d  w i t h  t h e  q u a r t z  and l o c a l l y  may 
become dominant  i n  v e i n s .  The s i l t s t o n e  member 
may become much c o a r s e r  and  r i c h e r  i n  q u a r t z  
f r a g m e n t s ,  a s  i n  t h e  a r e a  o f  6150W on t h e  b a s e l i n e  
where it a p p e a r s  t o  g r a d e  towards  a  g r a p h i t i c  wacke 
member, s u g g e s t i n g  a n  o s c i l l a t o r y  r e l a t i o n  between 
t h e  g r e y  p h y l l i t e s  and t h e  wackes. 

S t r u c t u r a l l y ,  t h e s e  g r a p h i t i c  p h y l l i t e s  a r e  e i t h e r  f l a t  
l y i n g  or d i p  g e n t l y  i n  a  g e n e r a l  s e n s e .  However, i n  s m a l l  
s c a l e ,  t h e r e  a r e  abundant  c r e n u l a t i o n s  o n l y  a  few m i l l i m e t e r s  
i n  a m p l i t u d e ,  a s  w e l l  a s  many t i g h t  i s o c l i n a l  f o l d s  up t o  
2 c m  i n  ampl i tude .  Any q u a r t z  v e i n s  p r e s e n t  s u f f e r  t h i s  
recumbent  f o l d i n g  a s  w e l l ,  and ,  i n  a r e a s  o f  more i n t e n s e  
d i s t o r t i o n ,  may d e v e l o p  boudinage s t r u c t u r e s ,  o r  i n d i v i d u a l  
q u a r t z  g r a i n s  may be  s t r e t c h e d  i n  t h e  c o r e  o f  some a n t i -  
f o r m a l  s t r u c t u r e s .  S h e a r i n g  can  be  i n t e n s e  and a p p e a r s  
t o  be  s u b p a r a l l e l  t o  t h e  o r i g i n a l  s e d i m e n t a r y  band ing ,  
however t h i s  i s  d i f f i c u l t  t o  see c l e a r l y  due  t o  t h e  
s l a t y  c l e a v a g e  deve loped  i n  r e s p o n s e  t o  t h e  compress ive  
s h e a r  f o r c e s .  

Outcrops  o f  t h i s  u n i t  o c c u r  s p o r a d i c a l l y  a c r o s s  t h e  a r e a  
w i t h  c l u s t e r s  i n  t h e  Ma1 g roup ,  i n  t h e  n o r t h e r n  p a r t  o f  
t h e  Wop group ,  and ,  a s  ment ioned,  i n  t h e  T g roup  i n  t h e  
v i c i n i t y  of  Thunder P i c k l e  Creek.  



2.7.2.2 M i n e r a l i z a t i o n  
A l a r g e  nor th-south  t r e n d i n g  v e r t i c a l  f a u l t  c u t s  t h e s e  f l a t  
l y i n g  grey p h y l l i t e s  t o  produce t h e  Thunder P i c k l e  Creek 
gorge,  a s  though d i l a t a n c y ,  i s  l i k e l y  r e s p o n s i b l e  f o r  t h e  
l a r g e  q u a r t z  v e i n s  and boudins and t h e  ou tc ropping  m i n e r a l i z a t i o n  
he re .  Abundant chunks of massive s u l p h i d e  f l o a t ,  weighing 
as much a s  2 3  kg, and c o n s i s t i n g  of  va ry ing  amounts of  
p y r i t e ,  p y r r h o t i t e ,  ga l ena ,  s p h a l e r i t e ,  c h a l c o p y r i t e  and 
a r s e n o p y r i t e ,  p e r s i s t  f o r  t h e  l e n g t h  of t h e  gorge ,  however 
no obvious source  f o r  t h e s e  could  be found. Thin s u l p h i d e  
bands,  5-10 cm t h i c k  and cont inuous  f o r  up t o  50 m occur  

, w i t h i n  t h e  g rey  p h y l l i t e s  on canyon w a l l s  and appear  t o  
be concordant  w i th  t h e  s h a l y  l amina t ions .  These mos t ly  
c o n s i s t  of  f i n e  g ra ined  p y r i t e  w i t h  s p h a l e r i t e ,  o r  a  
d i s t i n c t  yel low and g rey ,  punky a l t e r a t i o n  m a t e r i a l  
which i s  cored by f r e s h  ga lena .  

Towards t h e  mouth of  t h e  gorge one h i g h l y  s i l i c i f i e d ,  
q u a r t z  r i c h  zone ou tc rops  over  a sma l l  a r e a ,  w i t h  s u l p h i d e  
m i n e r a l i z a t i o n .  The s i l i c i f i e d  zone,  having been exposed 
by h y d r a u l i c  methods, i s  approximately  2 m t h i c k  and 
appea r s  t o  d i p  a t  approximately  450, t h i s  be ing  s t r o n g l y  
d i s c o r d a n t  w i t h  t h e  h o r i z o n t a l  g r a p h i t i c  p h y l l i t e s  5  m 
away on t h e  o p p o s i t e  w a l l  of  t h e  gorge.  The unde r ly ing  
g rey  g r a p h i t i c  sediments ,  and t h o s e  a c r o s s  t h e  c r e e k  
r e v e a l  no s i m i l a r  su lph ides .  The s i l i c i f i e d  zone i t s e l f  
i s  e s s e n t i a l l y  q u a r t z  w i th  abundant d i ssemina ted  p y r i t e  
g r a i n s  and cubes ,  p l u s  some a r s e n o p y r i t e  g r a i n s .  One 
h igh ly  p y r i t i z e d  l a y e r  i s  w e l l  gos san ized ,  having developed 
good boxwork t e x t u r e s  coa t ed  i n  f i n e  gypsum c r y s t a l s .  The 
prime su lph ide  specimens come from a  v e r t i c a l l y  f r a c t u r e d  
zone and c o n s i s t  of  c o a r s e  g ra ined  ga l ena  and p y r i t e  p l u s  
medium t o  f i n e  gra ined  s p h a l e r i t e  and a r s e n o p y r i t e .  S i d e r i t e  
i s  a  common accessory .  Traces  of p y r r h o t i t e  hos ted  i n  
p e a r l y  grey p h y l l i t e s  were l o c a t e d  i n  t h e  nex t  c r eek  t o  
t h e  wes t ,  b u t  no e x t e n s i o n s  could  be found. 
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