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INTKODUCT I0 X 

This  r e p o r t  i s  the  f i n d i n g s  of a pe t rog raph ic  i n v e s t i g a t i o n  
of  20 specimens conducted by t h e  undersigned a t  t h e  r e q u e s t  of  
I:'ollex Exp lo ra t ions  L t d . ,  Calgary,  A lbe r t a .  

A l l  c o l o u r s  a r e  def ined  accord ing  t o  t h e  Rock Colour Chart  
publ ished by the  Geologica l  Soc ie ty  of America. 

Pe rcen tages  of minera ls  a r e  based on v i s u a l  e s t i m a t e s .  

Two of t h e  specimens, 3 and 7,  a r e  r i c h  i n  c l a y  mine ra l s .  
Thin  s e c t i o n s  could n o t  be made from them by o r d i n a r y  means (see 
n o t e ,  specimen 3 ) .  O i l  immersion tes ts  would a f f o r d  an o p p o r t u n i t y  
t o  i d e n t i f y  a t  l e a s t  some of t h e  components b u t  would produce much , ,-, ..- 
less informat ion  r ega rd ing  t e x t u r e  than  t h i n  s e c t i o n s .  . - .  

D i f f e r e n t  rock types  are r e p r e s e n t e a ' i n  t h e  s e t  of 20 speci-  
'\ mens. 

de r ived  f,rorn c r y s t a l l i n e  s i l i c a t e  rocks.  
,yost a r e  a l t e r e d  sedimentary r o c k s . :  Three specimens are 

\ R-Y is der ived  from an 

R-21 i s  a hornblende a n d e s i t e .  

! -,; \. 
i '. a n d e s i t e .  X11 is an a u g i t e  porphyry, probably a vo lcan ic ,  b u t  

ah on, possibly a hypabyssal  i n t r u s i v e .  < " ,.. > ; .7 \ -  _:. 7 e*i 

. 1 
. ' '\ :,,f minera l  ,assemblages c h a r a c t e r i s t i c  of t h e  Greensch i s t  F a c i e s .  

A l l  of t h e  20 specimens are low rank metamorphic rocks  w i t h  
. .. . , , ' >  - \  

:-. . .  ''?-(\ S i l l i n a n i t e  was ques t ionab ly  i d e n t i f i e d  i n  two specimens. 
R-X and"9. 
a t  t h e  p r e s e n t  t ime. 
e x a c t  r e c o g n i t i o n  of o p t i c  c h a r a c t e r .  

Th i s  i d e n t i f i c a t i o n  must be  treated w i t h  some s k e p t i c i s m  
The ques t ionab le  m i n e r a l  is too f i n e  f o r  t h e  

Two specimens, -19, appear  t o  be  of f a i r l y  good 
.':.. , , j ,  ' 3.L.3 ,",- 

>-. '- >,/ q u a l i t y  n e p h r i t e .  

~ L~-~ /'- 
I\\ 

study came from t he  

George A .  a l s o n ,  P.Geol., Eng. 
GEORGE A. WILSON GEOLOGICAL 
CONSULTANTS LTD. 
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Program: Wollex 7512 
Specimen: RD- S.E.  P i t  4 Ton 
Locat ion:  Not s p e c i f i e d  

Rock Name: Chlorite-plagioclase-epidote assemblage of g r e e n s c h i s t  facies. 

HACRO SCOPIC ELQIINATIO?7 

Weathered Surface :  

Colour:  g r e y i s h  orange (1OYR 7/4) t o  l i g h t  brown (5YR 5/6). 
Lus t r e :  chalky. 
Sur face :  smooth j o i n t e d  i n  t h r e e  d i r e c t i o n s .  

F resh  Surface:  

Colour:  g rey i sh  o l i v e  (1OY 4 / 2 )  w i t h  2 mm wavy t o  s t r a i g h t  tapered  
s t r e a k s  of o l i v e  grey  (5Y 3/2)  and v e i n l e t s  of l i g h t  o l i v e  brown 
(5Y 5/6). 

Texture :  very  f i n e  gra ined .  
S t r u c t u r e :  some o l i v e  grey (5Y 3/2) s t r e a k s  have form of ptygmatic 

f o l d s .  

MICROSCOPIC EXMINATION 

F e l s i c  Minerals :  

Fe ldspa r :  
P l a g i o c l a s e ,  lo%, phenocrysts  w i th  subhedra l  to euhedra l  shape as 

l a r g e  as 0.4 x 0.1 mm. A l s o  occur  as l e n t i c u l a r  c l u s t e r s  as 
l a r g e  a s  0 .5  x 2.5 mm and a s  v e i n l e t s  a s  wide as 1 mm i n  two 
d i r e c t i o n s  n e a r l y  perpendicular  t o  one ano the r .  Could no t  be  
i d e n t i f i e d .  

mm ac ross .  A l l  appear t o  have mosaic borders .  Could no t  b e  
i d e n t i f i e d .  

Epidote  55%, p a l e  y e l l o v  g r a i n s  O.OICI--ta 0.020 mm long. F a i n t l y  
p leochro ic  from p a l e  yel low to p a l e  gr&&r, Randomly d i s t r i b u t e d  
throughout.  Zpidote also occurs  i n  small  ' v e i s l e t s .  

P l a g i o c l a s e  30%, ve ry  f i n e  equant,  anhedra l  g r a i n s  less than 0,015 

C h l o r i t e  2X, smal l  plates i n  some f e l d s p a r  v e i n l e t s .  
K-o l in i t e ;  trace. ._ .. ... .. .. 

\ 

'.. 



1 1  

f- 

3 

Iron Oxides :  t r a n s p a r e n t ,  moderate  r e d  (5R 4 / 6 )  i n  v e i n l e t  0.005 
mm on each s i d e .  

George  A / W i l s o n ,  P.Geol., Eng. 
GEORGE A. WILSON GEOLOGICAL 
CONSULTANTS LTD. 

*. 
i 
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Program: \dollex 7512 
Specimen: 
Locat ion:  Not s p e c i f i e d  

Rock name: 

RE - S.E.  P i t ,  4 Ton 

Ep ido te -ch lo r i t e  asseinblage of g r c e n s c h i s t  f a c i e s .  

I~IACROSCOPIC EXAXINATION 

Weathered Surface:  

Colour:  
Lus t r e :  chalky. 

P a l e  o l i v e  ( 1 O Y  G / 2 )  grading  t o  d a r k  b l u i s h  g rey  (5B 7/1). 

Fresh  Surface :  

Colour:  

Texture :  ve ry  f i n e  gra ined .  
S t r u c t u r e s :  

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

g rey i sh  yellow (5G 7/2) wi th  v e i n l e t s  of da rk  b l u i s h  grey 
(55 7/1) and dark ye l lowish  orange (10YR 6/G). 

d a r k  b l u i s h  grey  v e i n l e t s  range from l i n e a r  t o  l e n t i -  
Very narrow calci te  v e i n l e t s  c o r s s  a l l  o t h e r  

blICROSC0FIC EXANINATION 

Epidote :  70%, equant  anhedra l  g ro ins ,  less than 0.1 mrn long. 
C h l o r i t e :  ZOX, minute f l a k e s  wi th  brown i n t e r f e r e n c e  co lou r  i n t e r -  

K a o l i n i t e :  5%, smal l  f l a k e s  w i t h  c h l o r i t e  and ep ido te .  

Depos i t i ona l  Minera ls :  

grown wi th  e p i d o t e .  

Epidote:  c o a r s e  i n  v e i n l e t s  a s  wide as 1.5 m, some are i n t e r -  
grown wi th  a n t i g o r i t e .  Minera ls  i n  e p i d o t e  v e i n l e t s  a r e  n o t  
deformed. 

Ch lo r i t e -An t igo r i t e :  C h l o r i t e  has  dark brown i n t e r f e r e n c e  co lou r ,  
a n t i g o r i t e  h a s  pa l e  blue.  C h l o r i t e - a n t i g o r i t e  appears  t o  have 
been depos i ted  perpendicular  t o  w a l l s  bu t  t o  have been dragged 
i n t o  a sigmoidal  shape by subsequent movement. C h l o r i t e  is 
probably a zeplacement of a n t i g o r i t e .  

Th i s  assemblage was, i n  t u rn ,  f r a c t u r e d  and ca l c i t e  and/or  
q u a r t z - c a l c i t e  depos i ted .  
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Iron Oxide: t races ,  moderate red (5R 4 / 6 ) ,  t ransparent  deposi t  in 
ve in le t s  with an t igo r i t e .  

George  A h i l s o n ,  P.Geol. ,  Eng. 
GEORGE A. WILSON GEOLOGICAL 
CONSULTANTS LTD. 

, 
J 
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Program : Wollex 7512 
Specimen: PX - S . E .  P i t  (LOWER LEVEL) 
Loca t ion:  unspec i f i ed  

Rock Name: Xephr i t e  composed of t r e m o l i t e  and s i l l i m a n i t e .  

PIACKOSCOPIC EXtQ'IINATLON 

Weathered Surface .  

None on specimen. 

F resh  Surface :  

Colour:  T i~o  r anges  of co lou r  occur  on t h e  specimen. The dominant 
c o l o u r  c o n s i s t s  of dusky green  (5G 3 1 2 )  w i t h  s t r e a k s  of  da rk  
ye l lowish  green  (10GY 414). The l i g h t e r  pa t ches  c o n s i s t  of 
g r e y i s h  yel low green  (5GY 7 1 2 )  and p a l e  ye l lowish  g reen  (1oGY 7 1 2 ) .  

L u s t r e :  r e s inous .  
Mine ra l s :  t r a c e  c h l o r i t e .  
Texture :  m i c r o y a i n e d .  
S t r u c t u r e s :  The l i g h t e r  coloured phase exists as  bu lg ing  s t r e a k s  

and a s  v e i n l i k e  s t r u c t u r e s  w i t h  ~ . J O  d i r e c t i o n s ;  approxiniately 
30% of  t h e  rock i s  t h e  l i g h t  phase. 

MICROSCOPIC E W f I M A T I O N  

F e l s i c  Pl inerals :  

Fe ldspa r :  
P l a g i o c l a s e :  none. 

Mafic  Minera ls :  

Tremol i te :  
0 80%, -2V = 85-90 , Z A  C = 23O. Occurs  i n  two foms, 

f i n e  and c o a r s e ;  both being c o l o u r l e s s  i n  t h i n  s e c t i o n .  

Coarse form: 50-60% of t h i n  s e c t i o n ,  subhedra l  t o  anhedra l  grains 
to  0.35 mm long and 0 . 3  mm w i d e .  O r i e n t a t i o n  is random. Coarse  
t r e m o l i t e  occur s  i n  strea!cs a s  w i d e  as 1.5 mm w i t h  trace to 
e x t e n s i v e  f i n e  t r e m o l i t e  mat r ix .  T h e  c o a r s e  s t r e a k s  are curved 
and c o a l e s c e  i n  p l aces .  

F i n e  form: 30-20%, subhedra l  g r a i n s  less than  0.02 mm in orb i -  
c u l a r  aggrega te s  a s  l a r g e  as 2 m x 4 m i n  which t r e rno l i t e  h a s  
random o r i e n t a t i o n .  
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S i l l i m a n i t e :  20%, a c i c u l a r  prisms ranging i n  s i z e  from 0.005 x 0.015 
m;n t o  0.02 x 0.3 mm. It occurs  as s i n g l e  g r a i n s ,  c l u s t e r s  of 
g r a i n s ,  and 3 s  very  abundant randomly o r i e n t e d  g r a i n s  i n  both 
f i n e  and c o a r s e  tcemol i te .  It tends  t o  be  c o a r s e r  i n  t h e  coa r se  
t r e m o l i t e .  

Kao l in i t e :  t r a c e s ,  OCCUKS as very  f i n e  g r a i n s  a long  wavy s u r f a c e s .  

Opaque oxides:  t r a c e ,  small  g r a i n s ,  r e c t a n g u l a r  t o  i r r e g u l a r ,  less 
than 0.2 mn: long .  

Hydrated I ron  Oxides:  pa l e  ye l lowish  orange (10YR 7/6), t r ans -  
pa ren t .  It occurs  i n  and a d j a c e n t  t o  some wavy s t r e a k s .  

George A .  Vi l son .  P.Geol., Eng. 
GEORGE A. NILSON GEOMGICAL 
CONSULTANTS LTD. 
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Program: Wollex 7512 
Specimen: RY - S.E.  P i t ,  4 Ton (UPPER LEVEL) 
Loca t ion:  Not s p e c i f i e d .  

Rock Name: T r e m l i t e - a n d e s i n e  h o r n f e l s  

NACROSCOPIC EXA?IIXATION 

Weathered Surface:  

None on specimen. 

F r e s h  Surface :  

Colour:  dominantly g r e y i s h  green (1OGY 5/2) ,  60%, with l a y e r s  and 
l e n t i c l e s  of g r e y i s h  yellow green (5GY 7/2,  30%, and l a y e r s  of 
dusky green  (5G 3 / 2 ) .  

L u s t r e :  r e s inous .  
Tex tu re :  Very f i n e  gra ined .  
S t r u c t u r e s :  Color  phases c o n s i s t  of l a y e r s  and l e n t i c l e s  .5 to  3 mm 

wide. A l l  are g e n t l y  undula t ing .  A poor ly  developed s c h i s t o s i t y  
i s  s u b p a r a l l e l  t o  l aye r ing .  

MICRO SCOP I C  EXA"NAT1ON 

Fe ldspa r ,  60%: 

P l a g i o c l a s e ,  GO%, An36. Occurs i n  two forms, one c o a r s e  and one 
f i n e .  T h e  c o a r s e r  form c o n s i s t s  of anhedra l  g r a i n s  as large a s  
0.7 m i  i n  c l u s t e r s  a s  l a r g e  2s . 3  mn x 5 nun. These are probably  
t h e  g r e y i s h  yel low green  (5GY 7/2) l e n t i c i e s  on fresh s u r f a c e .  
Wi th in  t h e  c l u s t e r s  t h e r e  a r e  sparse a c i c u l a r  g r a i n s  of 
t r e m o l i t e  a s  long a s  0.1 mm. The f i n e  form c o n s i s t s  of  equan t  
i n t e r l o c k i n g  anhedra l  g r a i n s  with maximum s i z e  C.03 mm. 
i s  t h e  p r i n c i p l e  groundmass mine ra l  of  t h e  rock .  It is  i n t e r -  
grown w i t h  a c i c u l a r  t r e m o l i t e  and traces of k a o l i n i t e .  

Both forms a r e  c l e a r  and f r e s h  b u t  have r e d d i s h  b l e b  shaped 
i n c l u s i o n s .  Much of the  c o a r s e r  p l a g i o c l a s e  has been c l e a r l y  
deformed. 
mined. 

T h i s  form 

The composition o f  o n l y  the c o a r s e r  v a r i e t y  w a s  d e t e r -  

T remol i t e ,  20%; a c i c u l a r  prisms w i t h  maximum s i z e  0.1 mm. Occurs 
throughout  rock b u t  i s  most ly  i n  f i n e  f e l d s p a r .  
of  t h e s e  g r a i n s  r ende r s  i d e n t i f i c a t i o n  of o p t i c  c h a r a c t e r  d i f f i -  
c u l t  b u t  Z ' A  C appears  t o  be n e a r  1 3 O .  

F i lament  c h a r a c t e r  

S e r i c i t e ,  10%; subhedra l  f l a k e s  0.05 t o  0.07 nm long. It is concen- 
t r a t e d  i n  t h i n  wavy l a y e r s  0.2 t o  0.4 mm wide which tend t o  f e a t h e r  
o u t  a t  bo th  ends.  
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Epidote ,  3%: anhedra l  to subhedral  g r a i n s  as long a s  0.03 mm, 
randomly d i s t r i b u t e d  throughout specimen. 

R a o l i n i t e ,  1%: Occurs i n  wavy l a y e r s  some of which a r e  a l s o  
s e r i c i t e  r i c h  laminae.  

Sphene, trace: small  equant  g r a i n s  less than 0.15 L E ~  long .  

Iron O s i d e s ,  t r a c e :  t r a n s p a r e n t  moderate r edd i sh  brown (lOR 4 / 6 ) ,  
a n i s o t r o p i c .  

Opaque H i n e r a l s :  S t r i n g s  of s p h e r i c a l  t o  r ec t angu la r  masses l e s s  than 
0.01 mm a c r o s s .  

Depos i t i ona l  Minerals :  

F e l d s p a r  v e i n l e t s  0.005 mm wide cross a l l  laminae. 

/ 

P.Geo l . ,  Eng. 

CONSULTANTS LTD. 



Program: klollzx 7512 
Specimen: RZ- Royal F r a c t i o n  1 2  (Road Cut) 0 + 00 B a s  Line (0505) 
Locat ion:  Not s p e c i f i e d  

Rock Name: Nephr i te  of good q u a l i t y .  Bap!libolc s c h i s t  of t h e  
g r e e n s c h i s t  f a c i e s .  

PIACROSCOPIC EXrLhlINXPION 

Weathered Surface :  

Colour:  

L u s t r e :  cha lky .  
Texture :  v e r y  f i n e  gra ined .  
S t r u c t u r e s :  

ye l lowish  g rey  (5Y 7/2) wi th  p a l e  g reen i sh  ye l low (1OY G / 2 )  
band on one s i d e .  

f a i n t  l a y e r i n g  toge the r  w i t h  poor ly  developed sch is -  
t o s i t y  p a r a l l e l  w i th  pa le  g r e e n i s h  yel low l a y e r .  

Fresh  Surface :  

Colour:  moderate green (5G 5/6) grading  t o  b r i l l i a n t  green(5G 6 / 6 ) .  
Along one s i d e  i s  a 1.5 cm l a y e r  With l i g h t  g reen i sh  g rey  
(5GY S/1) c o l o r ,  corresponding t o  the  p a l e  g reen i sh  yel low 
(1OY 6 / 2 )  on vea the red  s u r f a c e .  

rounded masses a s  large a s  1 mm of o l i v e  b lack  (5Y 2/1). 
Within a l l  c o l o r  phases are d i scon t inuous  s t r e a k s  composed of 

Texture :  v e r y  f i n e  gra ined .  
S t r u c t u r e s :  There i s  a f a i r l y  prominent tendency t o  p a r a l l e l  

Within t h e  Light  g reen i sh  g rey  al ignment  of co lou r  p h a s e s .  
(5SP S/1) c o l o r  phase t h e r e  are e n t e r o l i t h i c  s t r u c t u r e s .  The 
margiu of t h e  zone has  sbcilar c h a r a c t e r .  

t a lc  s c h i s t .  
T h i s  block has  sepa ra t ed  from a d j a c e n t  phases a long  a zone of  

MICROSCOPIC EXAlYINATION 

Amphibole, 98%: V a r i e t y  t r e n o l i t e ,  f e a t h e r i n g  c l u s t e r s  of c r y s t a l s  
t o  0.05 x 0.2 mm. Z ' A  C = 1S0, v e r y  p a l e  green co lour .  Approxi- 
ma te ly  60% of t h e  t r e m o l i t e  i s  o r i e n t e d  a long  wavy l i n e s  g e n e r a l l y  
i n  s h e a f - l i k e  c l u s t e r s .  The remainder -is i n  patches of randomly 
o r i e n t e d  g r a i n s .  Such c l u s t e r s  of randomly o r i e n t e d  g r a i n s  are as 
l a r g e  as 1 x 2 m. 

Opaque Minera ls :  

Trace ,  v e r y  dark  red (5R 2/6)  rhombic t o  r e c t a n g u l a r  g r a i n s  as 
l a r g e  a s  0 . 2  mm. 
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K a o l i n i t e ? :  Not represented  i n  t h i n  s e c t i o n  b u t  w a s  probably p r e s e n t  
as  t r a c e s  i n  small v e i n l e t s .  During manufacture  of t h i n  s e c t i o n  i t  
became wet, expanded and was plucked o u t  of t h e  t h i n  s e c t i o n .  

S t r u c t u r e s :  "S" p lanes  i n  which t r e ino l i t e  tends  t o  be a l igned  more 
p e r f e c t l y  extend a c r o s s  the t h i n  s e c t i o n  at an a n g l e  t o  t h e  more 
g e n e r a l  o r i e n t a t i o n  of t r en io l i t e .  

. 

Wilson, P.Geol., Eng. 
WILSOZJ GEOLOGICN. 

CCINSX.TL\NTS LTD. 
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Program: LJollex 7512 
Specimen: R-3 - Smiths P i t  
Locat ion:  Not s p e c i € i e d .  

Kock Name: C h l o r i t e  t a l c  s c h i s t ,  probably wi th  abundant q d a r t z .  

PklCROSCOPIC EY-G.lINATION 

IJeathered Surface :  

None on specimen. 

F r e s h  Surface :  

Colour:  g r e y i s h  green (10GY 512) with s t r e a k s  oE g r e y i s h  yel low 

Lus t r e :  v i t r e o u s  t o  r e s inous .  
Minera ls :  C h l o r i t e  and t a l c  a r e  abundant,  q u a r t z  probably p r e s e n t .  

g reen  (SGY 712). 

K a o l i n i t e  or o t h e r  expanding c l a y  m i n e r a l s  abundant on f o l i a t i o n  
s u r f  ace.  

Texture :  f i n e  gra ined ,  even. 
S t r u c t u r e s :  v r l l  developed f o l i a t i o n  i n  vavy l i n e s .  

MICROSCOPIC EXAXINATION 

No t h i n  s e c t i o n  could be made by o r d i n a r y  methods. Tne h igh  pro- 
p o r t i o n  of expanding c l a y  mine ra l  r e s u l t e d  i n  expansion end d i s i n t e -  
g r a t i o n  of t h e  rock dur ing  process ing .  

Cementing the  rock to  g l a s s  by means of L70C r e s u l t e d  i n  t h e  
expanded rock  s e p a r a t i n g  from g l a s s .  Cementing by means of s t r o n g  
epoxy resins r e s u l t e d  in s h a t t e r i n g  of t h e  glass on expansion.  

These rocks  can be processed and t h i n  s e c t i o n s  manufactured 2 t  
c o n s i d e r a b l e  c o s t  u s ing  s p e c i a l  techniques.  

George A .  Wvson,  P.Geol., Eng. 
GEORGE A. WILSOS GEOLOGICAL 
CONSULTANTS LTD. 
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Program: \Tollex 7512 
Specimen: R6b - Smiths P i t  
Locat ion:  Not s p e c i f i e d  

Rock Name: C h l o r i t e  s c h i s t .  

EIr\CnOSCOPIC E W I I N A T I O N  

Weathered Surface :  

Colour:  g r e y i s h  green  (10G 412) with pa tches  of l i g h t  g reen i sh  

L u s t r e :  
S t r u c t u r e s :  

F r e s h  Surface :  

g rey  (5GY 8/1). 
r e s i n o u s  on g rey i sh  green,  cha lky  on l i g h t  g r e e n i s h  grey.  

f a i n t  s c h i s t o s i t y  wi th  traces of j o i n t s .  

Colour:  daric g reen i sh  g rey  (5G 4/1) w i t h  f l e c k s  and s t r e a k s  of  
dusky Sreen (5G 3 / 2 )  and i r r e g u l a r  pa tches  and v e i n l e t s  of ve ry  
l i g h t  g r e e n i s h  grey  (5GY 8/1). 

L u s t r e :  r e s inous .  
Tex tu re  : Very f i n e  gra ined .  
S t r u c t u r e s :  F a i n t  f o l i a t i o n  e x i s t s  throughout  specimen; v e i n s  and 

fo lded  v e i n s  o r  laminae e s p e c i a l l y  of calci te .  

NI CRO SCO 1 T C  E U P f I N A T I O N  

C h l o r i t e ,  75% of specimen, 99% of groundzass .  
C o n s i s t s  of c l u s t e r s  OK p l a t y  g r a i n s  r ang ing  from 0.01 by 0.02 m 
t o  0.04 by 0.08 nun. Most a r e  t h e  s m a l l e r  s i z e .  
i s  good except  f o r  a small  p ropor t ion  which a r e  d e p o s i t e d  in v e i n s  
perpendicular  t o  w a l l s .  
p e r p e n d i c s l a r  t o  h a i r l i n e  f r a c t u r e s .  
C h a r a c t e r i s t i c s :  Colour v e r y  p a l e  green,  n e a r l y  c o l o u r l e s s ,  
+2V = 10-15'; i n t e r f e r e n c e  c o l o u r  v e r y  p a l e  ye l lowish  g reen  (5GY 8 / 2 ) .  

P a r a l l e l  a l ignment  

I n  some cases c h l o r i t e  is a r ranged  

Opaque El inerals ,  1%: rounded b l ebs  less than  0.005 nnn d iameter .  

Depos i t i ona l  EIinerals  : 
C a l c i t e :  I r r e g u l a r  v e i n l i k e  masses t o  1 c m  wide d i s t r i b u t e d  a long  

a f r a c t u r e  w i t h  branching v e i n l e t s  ex tend ing  i n t o  c h l o r i t e  s c h i s t .  
Othek pa tches  of c a l c i t e  are i s o l a t e d  replzcements  o f  c h l o r i t e .  

Texture :  f i n e  gra ined ,  e n t i r e l y  secondary mine ra l s .  

. 
J 



S t r u c t u r e :  C h l o r i t e  s c h i s t  c u t  by ca rbona te  v e i n l e t s .  Branching 
v e i n l e t s  c o n s i s t  of an e a r l i e r  deposit of c h l o r i t e  perpendicular  
t o  w a l l s  a d j a c e n t  t o  t h e  h o s t .  
ca rbona te  replacement  has taken p lace  a long  both s i d e s  of f i n e  
f r a c t u r e s .  
c e n t r e  of the v e i n l e t .  

!,Jithin t h e  comb s t r u c t u r e ,  c h l o r i t e  

The t r a c e  of t h e  o r i g i n a l  f r a c t u r e  i s  v i s i b l e  a long t h e  

George Ab'Wilson, P.Geol., Eng. 
GEORGE A. WILSON GEOLOGICAL 
CONSULT~~TS LTD. 
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Program: \.lollex 75/2 
Specimen: R-7 - Smiths p i t  
Locat ion:  Not s p e c i f i e d  

Rock Name: C h l o r i t e  t a l c  sch i . s t  probably u i t h  abundant qua r t z .  

EfACROSC0PI.C E&UIIMATION 

Weathered Surf ace  : 

None on specimen. 

F r e s h  Surface :  

Colour:  
Mine ra l s :  C h l o r i t e ,  t a l c ,  c l a y  mine ra l s  and probably q u a r t z  and 

Texture :  ve ry  f i n e  gra ined .  
S t r u c t u r e :  

g rey i sh  green  (5G 5/2) w i t h  f l e c k s  of p a l e  g reen  (5G 7/2).  

t r e m o l i t e .  

w e l l  developed s c h i s t o s i t y  a long  which espanding s h a l e  
minerals are abundant.  

PIICROSCOPIC EXI11.”4TION 

As a r e s u l t  of t h e  h igh  propor t ion  of  elcpanding clay minera ls ,  n o  
t h i n  s e c t i o n  could be made. See remarks r e l a t i n g  t o  specimen 3 .  

I 

W 
George A.  Wilson, P.Geol . ,  Eng. 
GEO?,GE A. WILSON GEOLOGICAL 
CONSULTANTS LTD. 
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Program: Wollex 75/2 
Specimen: R-9 - Smiths p i t  
Locat ion:  Not s p e c i f i e d  

Rock Name: Tec tonic  b recc ia  

PlACRO SCO P I C  EXX4L'LlTIOX 

Weathered Surface :  

Colour:  
L u s t r e :  res inous .  

g rey ish  yellow green (5GY 7/2). 

Fresh  Surface:  

Colour:  angular  patches of grey ish  y e l l o v  green  as l a r g e  as 1 cm 
i n  a m a t r i x  ranging from dusky green  (5EG 3 / 2 )  t o  o l i v e  grey 
(5X 4 / 1 ) .  

Texture :  very  f i n e  t r a ined .  
S t r u c t u r e :  f r a g n e n t a l  t e x t u r e  wi th  t r a c e s  of s c h i s t o s i t y .  

NICROSCOPIC EYd, l INATION 

F e l s i c  Minera ls :  

Quar tz  50%, occur s  i n  two forms, f i n e  m a t r i x  and c o a r s e  v e i n  
o r  augen. 

than 0.005 mm in diameter .  T h i s  type i s  intergrown w i t h  
t r e m o l i t e .  It c a p o s e s  angular  masses a s  l a r g e  a s  1 x 1.5 cm. 

Coarse q u a r t z  40X; v e i n s  and eyes a s  l a r g e  as 2 c m .  composed 
of s t r a i n e d  q u a r t z  g r a i n s  a s  l a r g e  as 1.4 mm. In t h e  narrower 
v e i n s  t h e r e  is a tendency f o r  q u a r t z  t o  l i e  pe rpend icu la r  t o  t h e  
v e i n  w a l l s .  In a l l  cases  g r a i n  margins a r e  su tu red .  Replacement 
of q u a r t z  by t r e m o l i t e  a long  g r a i n  boundaries  i s  c lear  i n  a few 
p laces .  

F i n e  qua r t z  20%; equant anhedra l  r a n d o d y  o r i e n t e d  g r a i n s  less 

Tremol i t e  209,; a c i c u l a r  c r y s t a l s  w i th  maximum wid th  0.002 m a  and 
l e n g t h  0.040 
p r e s e n t  i n  c o a r s e  qua r t z .  
f i b r o u s  m a t e r i a l  i s  tremolite and n o t  s i l l i m a n i t e  is based 
e n t i r e l y  on an apparent  i n c l i n e d  e x t i n c t i o n  o f  some 15O. 
t o o  f i n e  to y i e l d  conclus ive  d a t a  r ega rd ing  i d e n t i t y .  

Epidote  27.; Zayers of small  c r y s t a l s  w i t h  l i g h t  brown (5YR 5 / 6 )  

a r e  abundant i n  f i n e  groundmass and s p a r i n g l y  
Conclusion t h a t  t h i s  e x c e p t i o n a l l y  

It is 

c o l o u r  and f a i n t l y  pleochroic .  

S i l l i n a n i t e ( ? )  3%; n e a r l y  square  p r i s m s  0.005 mn a c r o s s  d i s t r i b u t e d  
throughout t h i n  s e c t i o n  but  most abundant i n  e p i d o t e - r i c h  l a y e r s .  
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K a o l i n i t e ,  t r a c e ;  occu r s  a s  dusky c l u s t e r s  i n  e p i d o t e - r i c h  l a y e r .  

I r o n  Oxides,  t r a c e ;  moderate r edd i sh  brown (lOR 4 /G)  g r a i n s  t o  0.05 
m. Also occur  as abundant dark  r e d d i s h  brorn  (10R 3 / 4 )  i n c l u s i o n s  
i n  some q u a r t z .  

Hydrate  I r o n  Oxides: 

S t r u c t u r e s :  

l i g h t  brown (5YR 5 / G )  s t a i n  i n  some areas. 

This rock appears  t o  be a t e c t o n i c  b r e c c i a  composed of 
a n g u l a r  fragnients t o  2 c m  of t ren io l i te -quar tz  i n  a matrix of c o a r s e  
hydro the  m a  1 q u a r t z  . 

, 

George A-MJilson, P.Geol., Eng. 
GEORGE A. Ir'ILSON GEOLOGICAL 
CONSULTANTS LTD. 
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Program: W O l l e X  7512 
Specimen: R - 1 0  - Smiths  p i t  
Locat ion:  Not s p e c i f i e d  

Rock Name: Quarrz  s e r i c i t e  s c h i s t ,  probably der ived  from v e r y  f i n e  
gra ined  impure q u a r t z  sandstone.  

IL4CROSCOPIC E&QlINATiON 

Kea the red  Surface :  

C6lour:  
L u s t r e :  cha lky .  

moderate ye l lowish  brown (10YR 5 / 4 ) .  

F r e s h  Sur face :  

Colour:  dark  g r e e n i s h  grey  (5GY 3/1). 
Texture :  ve ry  f i n e  gra ined .  
S t r u c t u r e s :  f a i i i t l y  d i s c e r n i b l e  p a r a l l e l  v a r i a t i o n s  in  co lou r .  

These are 1 t o  3 rnm v ide .  

MICROSCOPIC EX&IINATION 

Quar tz ,  60'7;; equant  g r a i n s  wi th  maximum s i z e  0.01 mn. Boundaries  
a r e  obscure  b u t  seem t o  be mosaic. 

Fe ldspa r ,  3%; occur  a s  subhedra l  g r a i n s  i n  s p a r s e  c l u s t e r s .  

Tremol i te ,  10%; f i b r o u s  prisms a s  l a r g e  as 0.15 m~i l  b u t  g e n e r a l l y  
s m a l l e r .  Randomly d i s t r i b u t e d  throughout  specimen b u t  is concen- 
t r a t e d  i n  l e n t i c u l e s  a s  l a r g e  as 2 mm x 1.2 cm.  Very f i n e  pr isms 
d i s t r i b u t e d  in  f i n e  qua r t z  have appearance of  s i l l i m a n i t e  b u t  
wherever  c h a r a c t e r  can be e s t a b l i s h e d  i t  has  i n c l i n e d  e x t i n c t i o n .  

S e r i c i t e ,  12%; p l a t e s  a s  l a r g e  as 0.13 nun i n  c l u s t e r s  as larze as 2 mm 
x 3 mm. 

Epidotc ,  5%; c l u s t e r s  of l i g h t  o l i v e  brown (5Y 5 / 6 ) ,  f a i n t l y  pleo- 
c h r o i c  g r a i n s .  

Sphene, 5%; s t r i n g s  of g r a i n s ,  many of  them wedge or rhomb shaped 
less than 0.05 nun long. 0 

K a o l i n i t e ,  1%; concen t r a t ed  i n  l en t icu les  0.2 x 3 mm. 
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T e s t u r e  and S t r u c t u r e :  Components of metamorphic o r i g i n  are concen- 
t r a t e d  i n  augen o r  i n  v e i n l e t s .  Layering which may have been depo- 
s i t i o n a l  i s  much deformed i n  t h e  v i c i n i t y  of augen. 

George u. " r l s o n ,  P.Geol., Eng. 
GEORGE A.  IJILSON GEOLOGICAL 
CQNSULTL\IYTS LTD. 
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Program: Wollex 7512 
Specimen: R-11 - Smiths P i t  
Locat ion:  Not s p e c i f i c d  

Rock Name: Augite  porphyry 

>UCKOSCOPiC EX~WNATION 

Weathered Surface :  

c31our: 

L u s t r e :  cha lky .  

ye l lowish  grey  (5GP 8 / 1 )  w i t h  pa tches  of l i g h t  g reen i sh  
g r e y  (5GY 811). 

Fresh  Surface :  

Colour:  

Minera ls :  pyroxlne 30% i n  ve ry  f i n e  matrix; k a o l i n i t e  abundant.  
Texture:  p o r p h y r i t i c .  

dark  g reen i sh  grey  ( 5 G  4/1) grad ing  t o  l i g h t  g reen  (5C 7/&) 
w i t h  r e c t a n g u l a r  pa tches  of g r e y i s h  purp le  (RP 4 / 2 ) .  

MICROSCOPIC E:wlWATION 

F e l s i c  Minera ls :  

Phenocryst  s : 
Pyroxene, 30X; v a r i e t y  a u g i t e ,  subhedra l  to euhedra l  c r y s t a l s  a s  

l a r g e  a s  2.5 rr,m i n  c l u s t e r s  as l a r g e  as 5 am. Optic c h a r a c t e r  
+2V = 50-60°, Z'A c = 46O. Conta ins  abundant i n c l u s i o n s .  Has 
zoned e x t i n c t i o n  p a t t e r n .  Some g r a i n s  are s l i g h t l y  de fomed .  
Replaced by amphibole a long  f r a c t u r e s ,  around g r a i n  pe r iphe ry  
and i n  pa tches  w i t h i n  c r y s t z l s .  Replaced by a n t i g o r i t e  a long  
o t h e r  f r a c t u r e s  and c leavages .  

Groundnass, 70%; appears  t o  be d e v i t r i f i e d  glass. It now c o n s i s t s  
of ? f e l d s p a r  less than 0.003 m, c h l o r i t e  and e p i d o t e .  

Secondary Mine ra l s  : 

Amphibole, 10%; probably t r e m o l i t e ,  c o l o u r l e s s .  Occurs a s  a 
replacement  around pe r iphe ry  of a u g i t e ,  a s  replacement  i n  random 
pa tches  i n  a u g i t e  and a s  d e p o s i t  w i th  replacement  i n  f r a c t u r e s .  
Amphibole i s  r ep laced  by a n t i g o r i t e .  

Epidote ,  10%; tnto forms, c o a r s e  and f i n e ,  bo th  r ep laced  ma t r ix .  
F ine  4%, randomly o r i e n t e d  and randomly d i s t r i b u t e d  g r a i n s  less 

than  0.1 vm. 
Coarse 6%, euhedra l  g r a i n s  a s  l a r g e  a s  .1 nim occur r ing  alone 

and i n  c l u s t e r s .  In t e rEe rence  c o l o u r  r anges  from p a l e  b lue  ( 5 B  5/21 
to moderate yel low (5Y 7 /6 ) .  High p o s i t i v e  r e l i e f ,  c o l o u r l e s s ,  
low b i r e f r i n g e n c e .  
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A n t i g o r i t e ,  15%; rep laced  a u g i t e ,  amphibole and ma t r ix .  
i s  i n  ma t r ix .  It occurs  a s  minute f i b r e s  w i t h   lo:^ b i re f r ingence :  

Nost  a n t i g o r i t e  

K a o l i n i t e ,  1%; abundant i n  rnarrix and i s  most common a long  f r a c t u r e  
p l anes  in mat r ix .  

Texture :  
rock .  

This  rock i s  c l e a r l y  an a u g i t e  porphyry, probably a volcanic 

S t r u c t u r e s :  "S" pianes  marking zones of deformation a r e  abundant i n  
t h e  ma t r ix  2nd n o t a b l e  i n  t h e  phenocryots.  

George U G i l s o n ,  P.Geol., Eng. 
GEORGE A.  WILSON GEOLOGICAL 
CONSULTANIS LTD. 
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Program: I.7ollex 75/2 
Specimen: R-13 - W. P i t ,  4 Ton 
Locat ion:  Not s p e c i f i e d  

Rock I'iarne: P l a g i o c l a s e  z o i s i t e  hornblende, probably  i n  t h e  g r e e n s c h i s t  
f a c i e s .  

W.CROSCOPIC EXQLINAT I O N  

Weathered SurEace: 

Colour:  

L u s t r e :  cha lky .  

g r e y i s h  o l i v e  green (5GY 3/2) f l e c k e d  w i t h  o l i v e  b lack  
(5GY 2/1) 1 m and ve ry  p a l e  orange  ( 1 O Y R  8/2)  t o  1 mm. 

F r e s h  Surface :  

Colour:  g r e y i s h  g i een  (5G 3/2) wi th  f l e c k s  t o  1 mm of whi te .  
H i n e r a l s :  GO% amphibole, probably hornblende;  40% groundmass, p robably  

e p i d o t e - c h l o r i t e .  Abundant k a o l i n i r e .  

PLICRO S COP I C  EXAXIN.,iPION 

F e l d s p a r  30%: 

P l a g i o c l a s e ,  10%; enhedra l  g r a i n s  less than  0.1 m long,  zoned, exten- - 
s i v e l y  r ep laced  by z o i s i t e  and sericite. 

Anphibole 70% hornblende, subhedra l  randomly o r i e n t e d  g r a i n s  with 
maxirn~n s i z e  0.4 mm. ?.'A c = 19 . Pleochroism X' = greyLsh 
yel low green  (5GY 7 / 2 ) ,  Z '  = moderate ye l lowish  brown (1OYR 5 / 4 ) ,  
Z '  = moderate ye l lowish  green (LCCY 6/4),-2V = GOo?. 

6 

Accessory X i n e r a l s :  

Z i rcon ,  t r a c e ;  euhedra l  g r a i n s  less than 0.050 mm. 

Secondary Minera ls :  

Z o i s i t e ,  70%; abundant replacement as c l u s t e r s  of gra  is i n  fel 
S e r i c i t e ,  5%; f l a k e s  and c l u s t e r s  of f l a k e s  i n  p l a g i o c l a s e .  
K a o l i n i t e  10%; abundant a l t e r a t i o n  product  o c c u r r i n g  as small 

f l a k e s  i n  ep ido te .  
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Texture :  E n t i r e l y  c r y s t a l l i n e  but  much a l t e r e d  wi thou t  p re fe r r ed  
o r i e n t a t i o n  of products .  

George A y V i l s o R ,  P.Geol., Eng. 
GEORGE A .  GTILSOW GSOLOGICAL 
CONSULTANTS LTD. 



Program: {Jol lex 75/2 
Specimen: R-14a - South Ridge - Smiths P i t  
Locat ion:  Not s p e c i f i e d  

Rack Name: Ep ido te -ch lo r i t e  assemblage of g r e e n s c h i s t  f a c i e s ;  p robably  
de r ived  from a b a s i c  l a v a -  

>IACROSCOPIC E ~ l I W ~ i T O N  

Weathered Surface:  

Colour:  pa l e  y e l l o v i s h  brown (1OYR 6 / 2 )  on s u r f a c e s  n e a r l y  perpen- 
d i c u l a r  t o  f o l i a t i o n ,  o l i v e  grey  (5Y 3 / 2 )  on s u r f a c e s  n e a r l y  
p a r a l l e l  wi th  f o l i a t i o n .  

Lus t r e :  chalky.  

F resh  Surface:  

Colour:  

Minerals :  c h l o r i t e  and kaol in i ' se  are both abundant. 
Texture :  v e r y  t i n e  gra ined .  
S t r u c t u r e s :  f a i r l y  w e l l  developed s c h i s t o s i t y .  

g r e y i s h  green  (10GY 5 / 2 )  with  arc shaped s t r e a k s  of 
dusky green  (5G 3 / 2 )  t o  1 cm long. 

MICROSCOPIC EXI\MINATION 

P l a g i o c l a s e ,  t r a c e ;  coa r se  g r a i n s ,  long, much r ep laced  by c h l o r i t e .  

Epidote ,  60%; euhedra l  equant 1.5 mm g r a i n s  w i t h  maximum s i z e  0.3 m. 

C h l o r i t e ,  20%; p l a t e s  a s  l a r g e  a s  0.1 ma bu t  g e n e r a l l y  smaller 
d i s t r i b u t e d  throughout rock a s  v r e l l  a s  i n  0.2 PA c l u s t e r s  of randomly 
o r i e n t e d  g r a i n s .  Pa l e  green,  f a i n t l y  p leochro ic  i n  p l ane  po la r i zed  
l i g h t ,  p a l e  b l u i s h  grey  i n t e r f e r e n c e  co lou r .  C h l o r i t e  a long  
f e a t h e r y  "S" p lanes  h a s  rep laced  ep idote .  

K a o l i n i t e ,  15%; abundant dus ty  f l e c k s  throughout specimen. 

Carbonate,  trace; c r y s t a l s . w i t h  maximum s i z e  0.4 nun g e n e r a l l y  i n  
c h l o r i t e  c l u s t e r s .  

S e r i c i t e ,  t r a c e ;  occurs  i n  some c h l o r i t e - r i c h  l a y e r s .  

Texture :  v e r y  f i n e  grained.  
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S t r u c t u r e s :  Wispy s l i g h t l y  wavy s t r e a k s  of  c h l o r i t e  w i t h  f a i r l y  w e l l  
developed,  p r e f e r r e d  o r i e n t a t i o n  a r e  l a t e  and t h e  c h l o r i t e - s e r i c i t e  
assemblage of  which they  a re  composed appears  t o  have r e p l a c e d  t h e  
e p i d o t e  assemblage. 

Comment: T h i s  i s  p r o b a b l y  a much a l t e r e d  b a s i c  l a v a .  

George Wilson, P.Geol., Eng. 
GEORGE A. IXILSON GEOLOGICAL 
CONSULTmTS LTU. 
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Program: IJol lex 751 2 
Specimen: R-16 - S.E. P i t ,  4 Ton 
Locat ion:  Not s p e c i f i e d  

F.ock Name: C a l c i t e  p l a g i o c l a s e  assemblage of g r e e n s c h i s t  facies. 

Weathered Surface:  

Colour:  

L u s t r e :  cha lky .  
S t r u c t u r e s :  moderately d i s t i n c t  f o l i a t i o n .  

ye l lowish  grey  (5Y 7/2)  w i t h  small p a t c h e s  o f  g r e y i s h  
orange  (1O'iii 7 1 4 ) .  

F r e s h  Surface :  

Colour:  

Texture :  v e r y  Eine gra ined .  
S t r u c t u r e s :  

g r a i n s  s t r u n g  o u t  a long some f o l i a t i o n  p l anes .  

medium b l u i s h  g rey  (5B 5/1) w i t h  da rk  g r e e n i s h  g r e y  
(5G 4 / 1 )  a long  f r a c t u r e s  and some f o l i a t i o n  p l anes .  

moderately ve l l  developed f o l i a t i o n  w i t h  p y r r h o t i t e  

EiICRDSCOPIC ELYRMIiiATION 

Fe ldspa r :  

P l a g i o c l a s e ,  15% (Ol igoc lase  An?r,); subhedra l  g r a i n s  0.2 to  0.4 ri 
long.  
mass of f e l d s p a r  g r a i n s  less than 0.02 m. All have i r r e g u l a r  t o  
su tu red  boundarids.  Khere p l a g i o c l a s e  i s  i n  c o n t a c t  w i t h  
ca rbona te  i t  i s  rep laced  by carbonate .  

Randomly d i s t r i b u t e d  but  occur r ing  p r i n c i p a l l y  in a ground- 

C a l c i t e ,  70%; t v o  s i z e  ranges.  
F i n e  ca rbona te  n e a r  0.050 min. T'nis s i z e  is t h e  dominant ground- 

mass c o n s t i t u e n t .  It i s  intergrown wi th  traces of t r e m o l i t e .  
k a o l i n i t e  and oxides .  

The c o a r s e  s i z e  ranges  from 0.125 t o  0.275 mm. 
ca rbona te  g r a i n s  a r e  n e a r l y  all deformed. 
and d i s r u p t i o n  of  twinning and c leavage  p lanes .  

These c o a r s e r  
T h i s  i s  shown by bending 

Clay mine ra l s :  probably Icaol in i te ,  randomly d i s t r i b u t e d  through 
specimen. 

T remol i t e ,  3%; f e a t h e r y  aggrega te s  i n  some f e l d s p a r .  

Opaque mine ra l s :  c l u s t e r s  and s t r i n g s  of b l e b  shaped g r a i n s  along 
Such p lanes  a r e  wavy f o l i a t i o n  o r  sub p a r a l l e l  f r a c t u r e  p l anes ,  

and d iscont inuous .  
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T e x t u r e i  f i n e  g ra ined .  

S t r u c t u r c s :  Within t h e  ca rbona te -kao l in i t e  groundmass t h e r e  a r e  
o r b i c u l a r  masses of f i n e  p l a g i o c l a s e - a c t i n o l i t e  w i t h i n  which are 
phenocrysts  of p l a g i o c l a s e .  

George d w i l s o n ,  P.GeoL., Eng. 
GEORGE A. IJILSON GEOLOGICAL 
CONSULTfiNTS LTD. 



Program: Uol lex  7512 

Locat ion:  Not s p e c i f i e d .  

Rock Name: C h l o r i t e  s c h i s t  w i t h  qua r t z - t r cmol i t e  eyes .  

Specimen: R18 - s. E. Pit, 4 TOU 

XACKOSCOPIC EXKLIKATION 

Weathered Surface:  

None on specimen. 

F r e s h  Surface :  

Colour:  da rk  grey  (N3) a l t e r e d  t o  g r e e n i s h  g r e y  (5GY 611) i n  
massive and v e i n - l i k e  a r e a s .  Wi th in  t h e  g r e e n i s h  g rey  zones 
there a r e  wispy pa tches  of l i g h t  g r e e n i s h  g r e y  (5GY S/1). 

Texture :  v e r y  f i n e  gra ined .  
S t r u c t u r e s :  T h i s  specimen i s  from a hard s i l i c e o u s  mass w i t h  

e l l i p t i c a l  c ros s - sec t ion .  
x 1.5 c m  i n  minor diameter .  
excess  o f  15 cms. 

The enveloping rock i s  a c h l o r i t e  s c h i s t  w i t h  abundant k a o l i n i t e .  

I t s  dimensions a r c  4 cm major d iameter  
The l e n g t h  i s  unknown b u t  must be i n  

HICRO SCOPIC EXWIKATION 

Thin  s e c t i o n  r e p r e s e n t s  a r e l a t i v e l y  massive h a r d  zone 4 c n  x 
1.5  c m  w i t h  3 sma l l  amount ol' s c h i s t  a t t a c h e d  t o  i t s  r i m .  

Q d a r t z ,  70%; anhedra l  s t r a i n e d  g r a i n s  less than 0.02 m. Tex tu re  i s  

f 

mosaic. 

Amphibole Tremol i t e  25%; f e a t h e r y ,  p a r t l y  r a d i a t i n g  aggrega tes ,  

there r a d i a t i n g  c l u s t e r s  a r e  n o t  w e l l  
Z'A c = 19O, c o l o u r l e s s .  Growth of  t h i s  m i n e r a l  appea r s  t o  be at 
t h e  expense of q u a r t z .  
developed around t h e  per iphery  of  t r c m o l i t e  masses,  q u a r t z  g r a i n s  
a r e  v i s i b l e  through t r e m o l i t e .  lJhere development of  r a d i a t i n g  
c l u s t e r s  i s  ex tens ive ,  q u a r t z  i s  n o t  v i s i b l e .  

Opaque Mine ra l s ,  2%; rounded t o  e l l i p t i c a l  c l u s t e r s  a s  l a r g e  as 
0.01 mm of  v e r y  f i n e  f a i n t l y  brownish o r  r e d d i s h  g r a i n s ,  randomly 
d i s t r i b u t e d  throughout specimen except  i n  q u a r t z  v e i n l e t s .  

Deposit ional-  Ninera  Is : 

Quar tz ;  euhedra l  g r a i n s  grad ing  from 0.1 t o  0.2 mm, w i t h  poor ly  
developed comb s t r u c t u r e s  i n  v e i n s .  Some are p z r a l l e l  t o  f o l i a t i o n  
s t r a i n e d  and i n  l e n t i c u l a r  s t r u c t u r e s ,  o t h e r s  a r e  t r a n s v e r s e  
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t o  s t r u c t u r e  and l e s s  s t r a i n e d .  V e i n l e t s  p a r a l l e l  w i th  f o l i a t i o n  
occurred  d u r i n g  gro;.rth oE t - remoli te  c l u s t e r s ,  b u t  nea r  t h e  end of 
t h a t  per iod of nietamorphism. 
f o l i a t i o n  c l e a r l y  postdated t h e  q u a r t z  v e i n l e t s  v i t h  p a r a l l e l  
f o l i a t i o n .  

Q u a r t z  v e i n l e t s  t r a n s v e r s e  t o  

Texture :  ve ry  f i n e  g ra ined ,  e n t i r e l y  c r y s t a l l i n e .  

S t r u c t u r e :  Th i s  i s  a v e r y  s i l i c e o u s ,  l e n t i c u l a r  zone w i t h i n  a s c h i s t  
r i c h  i n  c l a y  mine ra l s .  

Adjacent  t o  the p r i n c i p a l  nodule  is a smal l  se lvedge  o f  hos t  s c h i s t .  
It i s  c h a r a c t e r i z e d  by abundant k a o l i n  and c h l o r i t e .  
good s c h i s t o s i t y  but  is othsrrqise m i n e r a l o g i c a l l y  sirailar t o  t h e  
nodule  desc r ibed .  Small s i m i l a r  nodules  a few mrn long  are comon 
w i t h i n  t h e  s c h i s t .  

It has a 

W 
George A .  Wilson, P.Geol., Eng. 
GEORGE A. L'ILSOV GEOLOGICAL 
CONSZTLTAXTS LTD. 
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Program: l,Jollex 75/2 
Specimen: R-19 - S. E. Pit, 4 Ton 
Locat ion:  Not s p e c i f i e d .  

Rock Name: Quar t z - t r amol i t e  n e p h r i t e  i n  c h l o r i t e  q u a r t z  t r e m o l i t e  
s c h i s t  . 

MACROSCOPIC EX;NJXATIGN 

Weathered Sur face  : 

Colour:  

L u s t r e :  chalky.  

p a l e  o l i v e  (1OY 6 / 2 )  w i t h  m a l l  pa t ches  o f  l i g h t  o l i v e  
(10P 5 / & ) .  

' F r e s h  Surface:  

Colour:  g r e y i s h  green (10G 4 / 2 )  with e l l i p t i c a l  pa t ches  of g r e y i s h  
y e l l o g  green (5GY 7/2) and sinall  pa tches  of dusky g reen  (5G 3 /21  
w i t h i n  t h e  g rey i sh  yellow green .  

Minera ls :  c h l o r i t e ,  k a o l i n i t e ,  t r e m o l i t e .  
Texture:  ve ry  f i n e  gra ined .  
S t r u c t u r e s :  S t rong ly  s c h i s t d s e  hard  l e n t i c u l e s  r ang ing  from dusky 

green  (51; 3 1 2 )  t o  g rey i sh  yel low green  (5GY 712) and a s  l a r g e  as 
1 c m  x 4 c m .  

PIICROSCGPIC EX'I?iLNATT.OX 

Quar tz  707;:; angnlar  g r a i n s  ranging  in s i z e  from 0.005 m:n t o  0 . 2 5  m. 
A l i  appear  t o  b= angular  bu t  t h i s  may be p a r t l y  a r e s u l t  of u.- -ta- 
morphism. Long d inens ions  tend t o  be s u b p a r a l l e l .  

occu r  in l e n t i c u l a r  c l u s t e r s  as l a r g e  as 1 x 3 mm. 
~ u b r o ~ n d e d  t o  subangul.ar g r a i n s  a s  l a r g e  as  0.2 mm ( f i n e  sand) 

&!phibole 20%: 
Tremol i te  20%; Z ' n  c = 17'. Occur as f e a t h e r y  c l u s t e r s  of  r a d i a t i n g  

f i b r e s  as long a s  0.15 mm. I t s  abundance r anges  from s p a r s e  
c l u s t e r s  i n  some q u a r t z  r i c h  l e n t i c u l e s  t o  l e n t i c u l e s  composed 
e n t i r e i y  of  t r e m o l i t e .  

C h l o r i t e  10%; abundant a s  s t r i n g s  o r i e n t e d  f l a k e s  i n  some l a y e r s  
s p a r s e  i n  o t h e r s .  

K a o l i n i t e  5%; abundant a s  microscopic  f l a k e s  i n  c h l o r i t e  r i c h  l a y e r s .  
Sphene, t r a c e ;  smal l  c r y s t a l s  i n  some c h l o r i t e  r i c h  l a y e r s .  

Texture:  f i n e  t o  c o a r s e  gra ined .  
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S t r u c t u r e s :  S c h i s t o s i t y  i s  w e l l  developed i n  some f i n e  l a y e r s ,  poor ly  
developed i n  c o a r s e r  l i g h t  coloured l a y e r s .  The c e n t r a l  q u a r t z  rich 
p a r t  of t h e  t h i n  s e c t i o n  i s  froin one of the  g r e y i s h  yelIoi+ green  
(5GY ?/2) l a y e r s .  It i s  l e n t i c u l a r  i n  shape, 2 cm i n  minor d iameter ,  
4 t o  LO c m  i n  major diameter  and oE unknown l eng th .  

The ma t r ix  is a c h l o r i t e - q u a r t z  s c h i s t  der ived  from an impure f i n e  
g ra ined  qua r t z  sandstone.  

The l e n t i c u l e s  range from f i n e  t o  medium gra ined  q u a r t z  t o  augen 
q u a r t z .  
o t h e r s  a r e  e n t i r e l y  r z d i a t i n g  c l u s t e r s  of tremo1i:e. 
of t h e  remaining 1en:icules c o n s i s t s  of v a r i o u s  p ropor t ions  of 
t r e m o l i t e  and qua r t z .  

Some c o n s i s t  of quar t z  w i t h  minor t r e m o l i t e  development, 
The composi t ion  

George-A. I d s o n ,  P.Geol., Eng. 
GEORGE A. WILSOX GEOLOGICAL 
CONSULTAHTS LTD. 



Program: Vol lex  75/2 
Specimen: 
1-ocation: Not s p e c i f i e d  

Rock Na:ue: l tornblende a n d e s i t e  

R-21 1 S.E.  Pit, 4 Ton 

1&4CROSCOPIC ELLSIIXATION 

Weathered Surface :  

Colour:  
g rey  (5Y 5/21. 

Lus t r e :  chalky.  
Struc:ures: l  f a i r  j o i n t  s e t ;  2 poor j o i n t  sets. 

moderate ye l lowish  brown (10YR 5/4) g r a d i n g  t o  l i g h t  o l i v e  

F r e s h  Surf ace: 

Colour:  g rey i sh  g r e e n  (1% 4 /2 ) .  
Mine ra l s :  Hornblende 60%, ZigSt m i n e r a l  40%. 
Texture :  f i n e  gra ined .  
S t r u c t u r e :  Vague tendency to p a r a l l e l  a l ignment  of hornblende 

p o s s i b l y  duc t o  flow. 

George A.($ilson, P.Geol., Eng. 
GEORGE A. WILSON GEOLOGICAL 
CONSULTAWS LTD. 
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Program: Wollex 75-2 
Specimen: R - 2 1  - S.E .  P i t ,  4 Ton 
Locat ion:  Not s p e c i f i e d ,  

Rock Name: 

EIICROSCOPIC EXiQlLNATIC< 

Primary X n e r a l s :  

F e l s i c  H i n e r a l s :  
Fe ldspa r :  40%. 

P l a g i o c l a s e  60%; equant g r a i n s  0.03 t o  0.06 mm compr is ing  a l a r g e  
Too f i n e  g ra ined  f o r  p r e c i s e  i d e n t i f i c a -  p ropor t ion  of  mat r ix .  

t i o n .  Ex tens ive ly  r ep laced  by p a l e  green c h l o r i t e .  

H a f i c  Minerals: 
Ampkibole 60%, hornblende, euhedra l  t o  subhedra l  c r y s t a l s  r ang ing  

from 0.05 t o  0.08 mm i n  d iameter  and a s  long  a s  0.5 mm forming 
a groundnass.  
a s  l a r g e  a s  0.3 x 1.5 mn, Z ' / 2  c = 3 6 O ,  P l e o c h r o i c  X' = p a l e  
ye l lowish  orange  (10YR 8/5), Y' = l i g h t  brown (5YR 5 / 6 ) ,  
Z '  = l i g h t  brown (5YR 5 / 6 ) .  Hornblende is f r e s h  and u n a l t e r e d .  

Within t h e s e  a r e  phenocrys ts  of s imi l a r  amphibole 

Carbonate  2%; 2 modes of occurrence,  vein and po rphyrob la s t i c :  
The v e i n  modc c o n s i s t s  of l i n e a r  c l u s t e r s  less than  0.030 mm wide 

d i s t r i b u t e d  a long  f r a c t u r e s .  
The po rphyrob la s t i c  mode c o n s i s t s  of  rounded pa tches  a s  l a r g e  as 

1 mm w i t h  a s  much as 3077 inc luded  hornblende.  It appea r s  t h a t  
f e l d s p a r  and c h l o r i t e h a v e  been r ep laced  i n  p r e f e r e n c e  t o  horn- 
blende.  

K a o l i n i t e :  s c a t t e r e d  dus ty  m a t e r i a l  d i s t r i b u t e d  throughout  the t h i n  
s e c t i o n .  

Texture:  T h i s  rock is f i n e  gra ined  and a t  l e a s t  p a r t l y  c r y s t a l l i n e .  
The groundmass t o  hornblends may have been p a r t l y  g l a s s  p r i o r  t o  
replacement by c h l o r i t e .  The hornblecde h a s  two d i s t i n c t  s i z e  
r anges .  The l a r g e r  g r a i n s  a r e  c l e a r l y  phenocrys ts .  

S t r u c t u r e s :  No r e a l l y  d i s t i n c t  s t r u c t u r e s  exis t  a p a r t  f rom a 
g e n e r a l  poor ly  developed flow t e x t u r e  w i t h  swirls which may 
be due t o  i n t r u s i o n  o r  ex t rus ion .  

It has  a poor ly  developed p r e f e r r e d  o r i e n t a t i o n  which h a s  swirls 
and i r r e g u l a r i t i e s  resembling flow l i n e s  i n  a v o l c a n i c  rock.  

, 



- 
'b . 

I 
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Sphene: 

Opaque Ninerals ,  t r a c e ;  b l eb  shaped t o  e l l i p t i c a l  o r  r e c t a n g u l a r  

trace, anhedra l  g r a i n s  less than 0.02 ma in  d i ame te r .  

masses a s  l a r g e  a s  0.06 mm. Randon d i s t r i b u t i o n .  

Secondary X i n e r a l s :  

C h l o r i t e ,  lox; very p a l e  green replacement  of f e l d s p a r  and m a t r i x .  

34 

George V i l s o n ,  P.Geo l . ,  Eng. 
'GEORGE Ic'ILSON SEOLOGICAL 
CONSULTmTS LTD. 

. 
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Program: Wollex 7 5 f 2  
Specimen: R-22 - S . E .  p i t ,  4  TO^ 
Locat ion:  Not s p e c i f i e d  

Rock Name: Treinol i te-epidote  s e r i c i t e  s c h i s t .  

PWCROS CDP I C  EXA”NA‘I‘10N 

\lea t h e  red Surf ace  : 

Colour:  
Lus t r e :  r e s i n o u s  t o  chalky.  

grey ish  green (1OG 4 / 2 ) ’ g r a d i n g  t o  g r e y i s h  green  (10GY 5/2) .  

F re sh  Surface :  

Colour:  dominant co lour  g rey i sh  b l u e  green  (5G 5/2) w i t h  l a y e r s  

Texture:  very  f i n e  gra ined .  
S t r u c t u r e s :  

of ve ry  pa l e  ornnge (1OYR 8 /2 ) .  

The very  p a l e  orange s t r e a k s  a r e  dominantly l a y e r s  
which have been folded i n t o  complex shapes.  Some of t h e  p a l e  
orange s t r e a k s  are a l t e r a t i o n  along zones t r a n s v e r s e  t o  l aye r ing  
Layering i s  cont inuous through t h e  t r a n s v e r s e  zones.  

,. 

EIICROSCOPIC EXWIiYATION 

Ligh t  Pa tches :  c l u s t e r s  of t r e m o l i t e  or s i m i l a r  amphibole o f  very  
f i n e  g r a i n ;  i n  r a d i a t i n g ,  p a r a l l e l  and swi r l ed  s t r u c t u r e s .  Ind i -  
v i d u a l  c r y s t a l s  less than 0.005 mm and too  t h i n  t o  permit  measure- 
ment of c h a r a c t e r .  

S e r i c i t e :  f l a k e s  and c l u s t e r s  intergrown wi th  some t r e m o l i t e .  Hinor .  

Dark Areas: 

EFidote:  c lu s t e r s  of randomly o r i e n t e d  g r a i n s  0.1 x 0.15 n m .  P a l e  
brown i n  t h i n  s e c t i o n .  

C l u s t e r s  of e p i d o t e  envelope the  t r emol i t e ( ? )  and t r e m o l i t e - s a r i c i t e  
masses and i s  i n  gene ra l  a swi r l ed  matrix t o  them. 

Transverse  l i g h t  a r e a s :  

Z o i s i t e :  S t r i k i n g  b lue  t o  purp le  i n t e r f e r e n c e  co lou r .  Layers  
i n  remainder of rock can be t raced  through z o i s i t e  zones.  Th i s  
a l t e r a t i o n  appears  t o  have taken p l ace  wi thou t  r ecogn izab le  f r a c t u r e s .  
In some cases  t h e  z o i s i t e  zones b i f u r c a t e  and wedge o u t .  

K a o l i n i t e :  It is  abundant throughout. 

S i l l i m a n i t e ?  P r i s m  shaped c r y s t a l s  w i t h  f a i n t  brown co lour  i n  
t r e m o l i t e - s e r i c i t e .  Ex t inc t ion  i s  p a r a l l e l ,  l e n g t h  is slow. 
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B i r e f r i n g e n c e  i s  f a i r l y  h igh .  
obscure. 

Other  o p t i c  c h a r a c t e r s  a r e  

G e o r g e u  I J i l son ,  P . G e o l . ,  Eng. 
GEORGE A. I.7ILSOW GEOLOGICAL 
CONSULTANTS LTD. 
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Program: I i o l l e s  75/2 
Specimen: 
Locat ion:  Not s p e c i f i e d  

Rnck Name: S i l t s t o n e  

R-23 - S.E.  p i t ,  4 T~~ 

?L\CROSCOPIC EW~fI2LY~TION 

Neathered Surface :  

Colour:  

L u s t r e :  cha lky .  

dox inan t ly  pa l e  ye l lowish  brown ( 1 O Y R  6 / 2 )  g r a d i n g  t o  l i g h t  
brown (1OYX 5/2) and g rey i sh  o l i v e  (1OY 4 / 2 ) .  

F r e s h  Surface :  

Colour:  dark  ye l lowish  orange (10YR 6 / 6 )  g r a d i n g  t o  moderate 
ye l lowish  brown (1OYR 5 / 4 ) .  
of l i g h t  b l u i s h  grey  (5B 7/1). 

Within t h e  rock  are i s o l a t e d  pa t ches  

Tex tu re :  v e r y  f i n e  g ra ined .  

S t r u c t u r e s :  The m a l l  i s o l a t e d  pa tches  of l i g h t  b l u i s h  g r e y  (5B 7/1) 
a r c  probably remnants of u n a l t e r e d  rock. 

MICXO S CO P LC EKC*:WATION 

Unal te red  I s o l a t e d  a r e a s  considered t o  be r e p r e s e n t a t i v e  o f  o r i g i n a l  
rock .  

Quartz 95%; equant  g r a i n s  l e s s  than 0.005 im forming m a t r i x  with 
c o a r s e r  g r a i n s  as l a r g e  as  0.08 ntm. 

F e l d s p a r  5%; p l a g i o c l a s e  a s  l a r e e  as 0.1 n!m. 

A l t e r e d  a reas :  S i m i l a r  t o  una l t e red  arei ts  b u t  s t a i n e d  w i t h  i r o n  
ox ides ,  moderate r edd i sh  brown i n  co lou r .  Veins  i n  a l t e r e d  areas 
have d i scon t i zuous  moderate red  (5B 4 / 6 )  hemat i t e .  

Depos i t i ona l  El inerals :  

C a l c i t e :  Both a l t e r e d  and u n a l t e r e d  a r e a s  have abundant  v e i n  and 
replacement  c a l c i t e .  Deposi t ion of c a l c i t e  i n  v e i n s  was 
accompanied by replacement of w a l l s  equa l  to h a l f  t h e  wid th  of  
t h e  v e i n s  on both s i d e s .  



L- 
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T h i s  rock is a slightly a l t e r e d  siliceous s e d i m e n t .  

G e o r g e  6? Wilson, P . G e o l . ,  Eng. 
GEORGE A, WILSON GEOLOGICAL 
CONSULTLYTS LTD. 
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Program: IJollex 75/2 
Specimen: R-24 - S.E.  p i t ,  4 T~~ 
Locat ion:  Not s p e c i f i e d  

Rock Name: E p i d o t e - a l b i t e - c h l o r i t e  assexblage  of t h e  g r e e n s c h i s t  f a c i e s .  

~LICROSCOPIC E ~ ' m : A T I O X  

Weathered Sur face :  

Colour:  
L u s t r e :  cha lky .  
S t r u c t u r e :  s c h i s t o s e  h o s t  w i th  c o a r s e  massive l e n t i c u l e .  

ye l lowish  grey  (5Y 7/2) grading  t o  p a l e  o l i v e  (1OY 6/21 

F resh  Surface:  

Colour:  

Minera ls :  Fe ldspa r ,  i n  l i g h t  messes, c h l o r i t e  i n  d a r k e r  ma t r ix .  
Texture :  m a t r i x  and most f ragments  ve ry  f i n e  gra ined ,  some 

S t r u c t u r e s :  s c h i s t o s i t y  bends around l e n t i c u l e  of which t h e  

a a t r i x  is g rey i sh  green (5G 5 / 2 )  w i t h  angular  pa t ches  1 mn 
t o  2 c m  long, ve ry  pa l e  green in c o l o c r  (1OG 8/21. 

f r a g x e n t s  c o a r s e  gra ined .  

p a r t  i n  t h e  specimen is 8 c m  x 15 c m  and of unknown l e n g t h .  

MICROSCOPIC EWIIINATIOX 

Plagioclase 65%; A l b i t e  Ano. Wide range of g r a i n  s i z e  from 0.05 mu to 
1 mm. 
f r a c t u r e d .  
which occurs  a s  randomly o r i e n t e d  a c i c u l a r  g r a i n s  of g r e a t  abun- 
dance.  Vein p l a g i n c l a s e  and i t s  a c t i n o l i t e  heve been deformed in to  
reverse cu rves  by movement a long  v e i n s .  

P l a g i o c l a s e  i s  a l l  euhedra l .  Some g r a i n s  have been bent  and 
A l l  p l a g i o c l a s e  has  been p a r t l y  r ep laced  by a c t i n o l i t e  

P l a g i o c l a s e  is much kao l in i zed .  

A c t i n o l i t e ,  25%; a c i c u l a r  g r a i n s  and p r i s m s  abundant in  p l a g i o c l a s e .  
Most of i t  i s  too  f i n e  gra ined  t o  permi t  r e c o g n i t i o n  of o p t i c  c h a r a c t e r .  
Approximate c h a r a c t e r  i s  Z'/\ c = 1l0, c o l o u r l e s s .  
r ence  i n  p l a g i o c l a s e  i t  occur s  i n  l e a t h e r y  v e i n l e t  systems c r o s s i n g  
p l a g i o c l a s e  v e i n s  wi th  defonned a c t i n o l i t e .  

Bes ides  i t s  occur-  

K a o l i n i t e  2%; abundant,  d i s t r i b u t e d  throughout  as submicroscopic  g r a i n s .  

Ep ido te  5%; equant  g r a i n s  less than 0 .01  mm a c r o s s  d isseminated  in 
some p l a g i o c l a s e  g r a i n s .  

Texture :  medium t o  f i n e  g ra ined .  
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S t r u c t u r e s :  The o r i g i n a l  rock has  been f r a c t u r e d ,  p l a g i o c l a s e  was 
depos i t ed  in a ve in  system. The  whole rock was then  s u b j e c t e d  to 
c o n d i t i o n s  which produced an abundance of a c t i n o l i t e  i n  t h e  p lag io-  
c l a s e .  It was t!ien deforned aga in  v i t h  niovement a long  t h e  e a r l i e r  
p l a g i o c l a s e  v e i n s .  This  r e s u l t e d  i n  bending of p l a g i o c l a s e  and 
inc luded  a c t i n o l i t e .  

Deposi t ion of a c t i n o l i t e  i n  f eache ry  v e i n l e t  systems i s  an enigma. 
The a c t i n o l i t i r  v c i n l e t s  appear bo th  t o  c r o s s  p l a g i o c l a s e  v e i n s  and 
to be c ros sed  by them. 

The t h i n  s e c t i o n  i s  from a f e l d s p a r  r i c h  s e g r e g a t i o n  i n  a b i o t i t e -  
a l b i t e - e p i d o t e  mine ra l  assemblage. 

George A .  u. i lson, P.Geol., Eng. 
GEORGE A. WILSON GEOLOGICAL 
CONSULTANTS LTD. 






