
823502 

\^mmmr Petrographies Ltd 

JAMES VINNELL, Manager 

JOHN G. PAYNE, Ph.D. Geologist 

CRAIG LEITCH, Ph.D. Geologist 

JEFF HARRIS, Ph.D. Geologist 

KEN E. NORTHCOTE, Ph.D. Geologist 

Report f o r 
Ans'd 

Nick 
Minnova Inc., 
3rd f l o o r , 
311 Water S t r e e t , 
Vancouver, B.C. 
V6B 1B8 

P.O. BOX 39 
8080 GLOVER ROAD, 
FORT LANGLEY, B.C. 
VOX 1J0 

PHONE (604) 888-1323 
FAX. (604) 888-3642 

Invoice 8544 

November 27th, 1989 

Samples: 

7 samples f o r s e c t i o n i n g and p e t r o g r a p h i c examination. Samples are 
numbered as f o l l o w s : 

RTC-lOm. 
RTC-13m. 
RTC L04 
RTD L05 
RTE L07* 
RL 217 
RL 221 

*Two s l i d e s (designated A and B) were prepared from t h i s sample: one 
to i l l u s t r a t e the v e i n quartz component, and one of the presumed 
w a l l rock. 

Summary: 

Samples RTC-lOm. and 13m., RTC L04 and RTD L05 are a l b i t i t e s of very 
s i m i l a r p e t r o g r a p h i c c h a r a c t e r and, presumably, of r e l a t e d type. 
They c o n s i s t e s s e n t i a l l y of very f i n e - g r a i n e d , f e l s i t i c aggregates 
of a l b i t e , with clumpy and veniform segregations of the same mineral 
of c o a r s e r g r a i n s i z e . The l a t t e r have the aspect of o r i g i n a l 
deformed and d i s r u p t e d beds or v e i n s i n a r e c r y s t a l l i z e d matrix. 

The p r i n c i p a l accessory (making up from 2-10% of the rock) i s 
o l i v e - g r e e n b i o t i t e , of f i n e - g r a i n e d f e l t e d mode. Th i s occurs as 
f l e c k s , wisps and h a i r l i n e v e i n l e t s throughout the compact a l b i t e -
sometimes d e f i n i n g an i n c i p i e n t f o l i a t i o n . Traces of disseminated 
s u l f i d e s ( p y r r h o t i t e , p y r i t e and r a r e c h a l c o p y r i t e ) are the 
remaining c o n s t i t u e n t s . 



Sample RTD L05 i s d i s t i n c t i v e f o r i t s more p o t a s s i c c h a r a c t e r ( b e i n g 
composed pr e d o m i n a n t l y of a c r y p t o p e r t h i t i c a l k a l i f e l d s p a r r a t h e r 
than s i m p l e a l b i t e ) . 

These r o c k s are of u n c e r t a i n o r i g i n . There i s no t e x t u r a l e v i d e n c e 
t o suggest t h a t they are a l t e r e d i n t r u s i v e s . More l i k e l y they are 
o r i g i n a l p o r c e l l a n i t i c a l b i t i t e t u f f s (of k e r a t o p h y r i c a f f i n i t i e s ) 
which have been h o r n f e l s e d - c a u s i n g r e c r y s t a l l i z a t i o n and 
development of the secondary b i o t i t e . The r e l i c t d i s r u p t e d 
b e d d i n g ( ? ) c o u l d be a s o f t sediment slump f e a t u r e . 

A l t e r n a t i v e hypotheses (not so w e l l e x p l a i n e d by the p e t r o g r a p h i c 
o b s e r v a t i o n s ) are t h a t these r o c k s are a l b i t i t e dykes, k e r a t o p h y r i c 
f l o w s , or some form of metasomatic p r o d u c t . 

Re your query, t h e r e i s no s i l i c i f i c a t i o n . The r o c k s are d e v o i d of 
q u a r t z , e x c e p t f o r the s i n g l e c r o s s - c u t t i n g v e i n l e t i n RTD L05. The 
s u l f i d e s a r e randomly d i s s e m i n a t e d , but tend t o be a s s o c i a t e d w i t h 
the b i o t i t e - and may, t h e r e f o r e , be r e l a t e d t o the p o s t u l a t e d 
t h e r m a l metamorphism. 

Sample RTE L07(A) i s e s s e n t i a l l y monomineralic q u a r t z . I t s t e x t u r a l 
f e a t u r e s suggest t h a t i t may be r e c r y s t a l l i z e d c h e r t . The "B" 
p o r t i o n of t h i s sample i s a r e c r y s t a l l i z e d , h o r n f e l s e d a l b i t i t e of 
c l o s e l y s i m i l a r c h a r a c t e r t o the f i r s t f o u r samples of the s u i t e . 
I t d i f f e r s i n c o n t a i n i n g c o n t o r t e d , d i s l o c a t e d t h r e a d s of q u a r t z -
p o s s i b l y r e p r e s e n t i n g o r i g i n a l wispy i n t e r c a l a t i o n s of c h e r t i n a 
p o r c e l l a n i t e t u f f , d i s r u p t e d by s o f t - s e d i m e n t s l u m p i n g . T h i s 
g e n e t i c model appears c o n s i s t e n t f o r m a t e r i a l a d j a c e n t t o the 
s e g r e g a t e d c h e r t band r e p r e s e n t e d by the "A" p o r t i o n . 

Samples RL 217 and 221 are d i s t i n c t l y d i f f e r e n t from the o t h e r r o c k s 
of the s u i t e . The f i r s t i s a m i n u t e l y l a m i n a t e d i n t e r g r o w t h of 
s i l i c e o u s , meta-basic and m e t a - c a l c a r e o u s components. I t i s thought 
t o be a t h e r m a l l y metamorphosed ash t u f f , sediment or e x h a l i t e . The 
second sample i s c o a r s e r - g r a i n e d and c o n s i s t s of n o n - f o l i a t e d 
g r e e n s t o n e ( a c t i n o l i t e p o r p h y r o b l a s t s i n a f e l s i t e - c h l o r i t e - e p i d o t e 
m a t r i x ) w i t h an i n t e r c a l a t e d f i n e - g r a i n e d band of c a l c a r e o u s 
f e l s i t e . I t i s p r o b a b l y a metamorphosed t u f f . 

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

(929-5867) 



SAMPLE RTC-lOm. ALBITITE 

E s t i m a t e d mode 

A l b i t e 93 
B i o t i t e ) 2 

C h l o r i t e ) 
L i m o n i t e 1 
J a r o s i t e 1 

K - f e l d s p a r 3 
P y r r h o t i t e t r a c e 

T h i s sample c o n s i s t s e s s e n t i a l l y of a l b i t e , as an even, v e r y 
f i n e - g r a i n e d , a n h e d r a l a g g r e g a t e , of g r a i n s i z e 10 - 30 mi c r o n s . 
T h i s l o c a l l y shows clumps, l a m e l l a r / p r i s m a t i c p a tches and v e n i f o r m 
s e g r e g a t i o n s of c o a r s e r g r a i n s i z e ( t o 100 microns or more). These 
f e a t u r e s show d i f f u s e , g r a d a t i o n a l r e l a t i o n s w i t h the f e l s i t i c 
m a t r i x , and appear t o be of r e l i c t n a t u r e , or are p o s s i b l y the 
r e s u l t o f l o c a l i z e d r e c r y s t a l l i z a t i o n . 

B i o t i t e o r g r e e n i s h c h l o r i t e i s a minor a c c e s s o r y c o n s t i t u e n t , as 
d i s p e r s e d w i s p s and t i n y p o c k e t s of m i n u t e l y f e l t e d t e x t u r e ( g r a i n 
s i z e 5 - 2 0 m i c r o n s ) . I t a l s o c o n c e n t r a t e s as o c c a s i o n a l , more 
d i s t i n c t , h a i r l i n e v e i n l e t s , i n which i t shows f i b r o u s , r a d i a t e 
t e x t u r e . 

The most prominent v e i n l e t i s a f r a c t u r e coated by c r u s t i f i e d 
l i m o n i t e and j a r o s i t e , w i t h l o c a l , l e n s y c o n c e n t r a t i o n s of f e l t e d 
b i o t i t e . T h i s i s mantled by an a l t e r a t i o n e n v e l o p e , 0.5 - 1.0mm 
t h i c k , o f secondary K - f e l d s p a r ( r e p l a c i n g of the a l b i t i t e m a t r i x ) . 

The r o c k c o n t a i n s minor, f i n e - g r a i n e d , d i s s e m i n a t e d s u l f i d e s . These 
appear t o be pr e d o m i n a n t l y p y r r h o t i t e , which m o s t l y s u r v i v e s as t h i n 
r i m s t o c e n t r a l c o r e s of p r o b a b l e l i m o n i t i c a l t e r e d m a t e r i a l (now 
l o s t by p l u c k i n g i n s l i d e p r e p a r a t i o n ) . The p y r r h o t i t e remnants 
m a i n l y o c c u r i n a s s o c i a t i o n w i t h the c o a r s e r , v e n i f o r m s e g r e g a t i o n s 
w i t h i n t he a l b i t i t e . 

The p e t r o g r a p h i c f e a t u r e s p r o v i d e no d e f i n i t i v e i n f o r m a t i o n on the 
o r i g i n of t h i s r o c k . 



SAMPLE RTC-13m. ALBITITE 

E s t i m a t e d mode 

A l b i t e 
B i o t i t e 

95 
4 
1 S e r i c i t e 

Q uartz 
A l t e r e d p y r r h o t i t e 

P y r i t e 
C h a l c o p y r i t e 

t r a c e 
1 

t r a c e 
t r a c e 

T h i s i s a n o t h e r r o c k composed e s s e n t i a l l y of monomineralic a l b i t e . 
I t d i f f e r s t e x t u r a l l y from o t h e r samples of s i m i l a r c o m p o s i t i o n i n 
the s u i t e , and c o n t a i n s s l i g h t l y more s u l f i d e s . 

I n p a r t i t c o n s i s t s of a m i n u t e l y f e l s i t i c a ggregate of g r a i n s i z e 
10 - 30 m i c r o n s , s i m i l a r t o the o t h e r samples. T h i s sometimes shows 
a weakly d i s t i n g u i s h a b l e , h i g h l y i r r e g u l a r ( c o n t o r t e d l a m i n a r o r 
f l o w - l i k e ? ) p r e f e r r e d o r i e n t a t i o n , d e f i n e d by d i f f u s e , s l e n d e r , 
e l o n g a t e forms ( r e l i c s ? or a c c r e t i v e r e c r y s t a l l i z a t i o n ? ) . 

Much of t h e r o c k , however, c o n s i s t s of much c o a r s e r , c r e n u l a t e -
margined, s u b h e d r a l , p r i s m a t i c aggregates (of g r a i n s i z e 0.1 - 0.5mm 
or more). These occur as h i g h l y i r r e g u l a r , d i s c o n t i n u o u s , v e n i f o r m 
b o d i e s o r masses - s u g g e s t i v e of d i s r u p t e d , deformed beds or bands. 
The c o n t a c t s of these areas w i t h the h o s t i n g f e l s i t e are g e n e r a l l y 
d i f f u s e and g r a d a t i o n a l , sometimes w i t h i n t e r g r a n u l a r development of 
f i n e - g r a i n e d m a t e r i a l ( l i k e the m a t r i x ) between the co a r s e c r y s t a l s . 

T h i s whole r e l a t i o n s h i p s u g g e s t s e x t e n s i v e r e c r y s t a l l i z a t i o n of a 
t e x t u r a l l y heterogenous h o s t . T h i s r o c k c o u l d have been an o r i g i n a l 
ash t u f f , w i t h c o a r s e r i n t e r c a l a t i o n s - perhaps deformed and 
d i s r u p t e d by s o f t sediment p r o c e s s e s . 

F i n e - g r a i n e d , o l i v e - b r o w n b i o t i t e o c c u r s throughout as t i n y w i s p s , 
clumps and f e l t e d - t e x t u r e d v e i n l e t s . In one area s e r i c i t e (of 
s i m i l a r mode) i s the p r i n c i p a l micaceous a c c e s s o r y . 

S u l f i d e s a r e p r i n c i p a l l y p y r r h o t i t e - t y p i c a l l y s t r o n g l y a l t e r e d i n 
c h a r a c t e r i s t i c b i r d ' s - e y e or wood-grained f a s h i o n . I t o c c u r s as 
s m a l l clumps and s t r i n g s of g r a i n s , 0.05 - 0.2mm i n s i z e , o f t e n 
a s s o c i a t e d w i t h the b e t t e r developed p o c k e t s of f e l t e d b i o t i t e . 

Rare t r a c e s of c h a l c o p y r i t e a r e seen i n t e r g r o w n w i t h the p y r r h o t i t e . 
P y r i t e o c c u r s as a s i n g l e clump, 1.5mm i n s i z e , i n one of the 
c o a r s e - g r a i n e d a l b i t e a r e a s ; i t has a few g r a i n s of q u a r t z 
a s s o c i a t e d w i t h i t . 



SAMPLE RTC L04 ALBITITE 

E s t i m a t e d mode 

A l b i t e 
K - f e l d s p a r 

B i o t i t e 
L i m o n i t e 

90 
t r a c e 
10 
t r a c e 

T h i s r o c k c o n s i s t s p r e d o m i n a n t l y of a mo n o m i n e r a l i c , v e r y 
f i n e - g r a i n e d aggregate of p l a g i o c l a s e . 

T h i s forms a homogeneous, f e a t h e r y / f e l s i t i c , a n h e d r a l i n t e r g r o w t h , 
of g r a i n s i z e 5 - 3 0 mi c r o n s . There are a l s o s c a t t e r e d , pockety 
s e g r e g a t i o n s of c o a r s e r g r a i n s i z e ( t o 0.1mm) and a few i r r e g u l a r , 
v e n i f o r m b o d i e s of s t i l l c o a r s e r , w e l l - t w i n n e d g r a i n s , 0.2 - 0.5mm 
i n s i z e . 

T winning e x t i n c t i o n measurements and the low R.I. i n d i c a t e t h a t the 
p l a g i o c l a s e i s a l b i t e . 

F i n e - g r a i n e d b i o t i t e of secondary a s p e c t , showing a d i s t i n c t i v e 
s t r a w - c o l o u r e d t o b r i g h t green p l e o c h r o i s m , i s a r a t h e r abundant 
a c c e s s o r y c o n s t i t u e n t . T h i s o c c u r s as f e l t e d a g g r e g a t e s , of g r a i n 
s i z e 5 - 5 0 mi c r o n s , f o r m i n g t i n y w i s p s , p o c k e t s and networks 
throughout the a l b i t e m a t r i x . These tend t o d e f i n e an i n c i p i e n t 
f o l i a t i o n and/or c r y p t o - f r a g m e n t a l t e x t u r e . 

B i o t i t e a l s o c o n c e n t r a t e s as a few, b e t t e r - d e f i n e d , f r a c t u r e -
c o n t r o l l e d v e i n l e t s , 50 - 200 microns i n t h i c k n e s s . These a re 
sometimes d i f f u s e l y impregnated by l i m o n i t e . T r a c e s of i n t e r g r o w n 
K - f e l d s p a r occur i n a s s o c i a t i o n w i t h some b i o t i t e v e i n l e t s . 

The d i s t r i b u t i o n and h a b i t o f b i o t i t e i n t h i s r o c k suggests t h a t i t 
may be a secondary development - p o s s i b l y r e l a t e d t o m i l d 
h o r n f e l s i n g . 

The r o c k c o u l d be a minor i n t r u s i v e or a metasomatic p r o d u c t , or 
p o s s i b l y a p o r c e l l a n i t i c f e l s i c t u f f . 



SAMPLE RTD L05 POTASSIC ALBITITE 

E s t i m a t e d mode 

A l b i t e 
C r y p t o - p e r t h i t e 

B i o t i t e 
Quartz v e i n l e t 

P y r i t e ) 
P y r r h o t i t e ) 

C h a l c o p y r i t e t r a c e 

20 
66 
5 
8 
1 

T h i s sample - though of s i m i l a r f i n e - g r a i n e d , f e l d s p a t h i c type t o 
the p r e v i o u s r o c k s , i s d i s t i n g u i s h e d by i t s more p o t a s s i c c h a r a c t e r 
(note s t r o n g c o b a l t i n i t r i t e s t a i n on the c u t - o f f b l o c k ) . 

In t h i n s e c t i o n i t i s of e s s e n t i a l l y i d e n t i c a l appearance t o RTC-13, 
though w i t h a somewhat lower p r o p o r t i o n of the c o a r s e r - g r a i n e d 
t e x t u r a l component. I t c o n s i s t s of a f i n e - g r a i n e d , f e a t h e r y / 
f e l s i t i c m a t r i x of f e l d s p a r s , of g r a i n s i z e 10 - 30 mi c r o n s , 
t h r oughout which are developed - more or l e s s d i f f u s e l y - i n d i v i d u a l 
c o a r s e r g r a i n s and s m a l l clumps, of g r a i n s i z e 0.1 - 0.2mm. There 
are a l s o some much c o a r s e r s e g r e g a t i o n s , h a v i n g the appearance of 
i r r e g u l a r , c o n t o r t e d / d i s r u p t e d v e i n s . These are composed of 
s u b h e d r a l , w e l l - t w i n n e d , a l b i t e g r a i n s i n the 0.2 - 1.0mm s i z e 
range, and are r e c o g n i z a b l e i n the c u t - o f f b l o c k by t h e i r i n f e r i o r 
s t a i n . 

F i n e - g r a i n e d , f e l t e d , o l i v e - b r o w n b i o t i t e o c c u r s throughout the f i n e 
m a t r i x as t i n y f l e c k s , clumps t o 0.1 o r 0.2mm, and d i s c o n t i n u o u s 
h a i r l i n e v e i n l e t s . 

The s l i d e i s c u t by a s i n g l e , s h a r p l y d e f i n e d v e i n l e t of q u a r t z , 2 -
3mm t h i c k , composed of s t r a i n e d , c r e n u l a t e - m a r g i n e d , a n h e d r a l 
g r a i n s , 1.0 - 2.0mm i n s i z e . 

The r o c k c o n t a i n s minor f i n e - g r a i n e d , d i s s e m i n a t e d s u l f i d e s . These 
c o n s i s t of a l t e r e d p y r r h o t i t e , as s m a l l c l u s t e r s of i r r e g u l a r 
g r a i n s , o f t e n mantled by b i o t i t e and t e n d i n g t o be more abundant and 
c o a r s e r i n areas of r e l a t i v e l y c o a r s e r f e l d s p a r s e g r e g a t i o n s . Rare 
t r a c e s o f c h a l c o p y r i t e a r e a s s o c i a t e d . P y r i t e o c c u r s as a few 
clumps w i t h i n , and m a r g i n a l t o , the q u a r t z v e i n l e t . 

The o r i g i n of t h i s r o c k i s d e b a t a b l e , as w i t h t he o t h e r r e l a t e d 
samples. I t s p o t a s s i c c h a r a c t e r i s seldom r e c o g n i z a b l e i n t h i n 
s e c t i o n , and the c o n s t i t u e n t f e l d s p a r i s presumably c r y p t o p e r t h i t i c . 



SAMPLE RTE L07 (A) RECRYSTALLIZED CHERT(?) 

E s t i m a t e d mode 

Quartz 97 
B i o t i t e ) 

C h l o r i t e ) 
Carbonate 

P y r r h o t i t e 
2 

t r a c e 
t r a c e 

1 

C h a l c o p y r i t e 

T h i s sample c o n s i s t s e s s e n t i a l l y of monomineralic q u a r t z . T h i s i s 
p r e d o m i n a n t l y i n the form of an ev e n l y f i n e - g r a i n e d / a n h e d r a l mosaic 
a g g r e g a t e , o f g r a i n s i z e 20 - 50 m i c r o n s , which forms a m a t r i x t o 
s u b - p a r a l l e l , sometimes anastomosing s t r i n g s and l e n s e s of c o a r s e r , 
p o l y g o n a l - m o s a i c q u a r t z , of g r a i n s i z e 0.05 - 0.2mm ( w i t h r a r e 
g r a i n s t o 0.5mm). 

B i o t i t e and carb o n a t e are v e r y minor a c c e s s o r i e s . The b i o t i t e 
o c c u r s as r a r e , s p o r a d i c , t i n y f l e c k s , and as a few concordant w i s p s 
or v e i n l e t s of f i n e - g r a i n e d , f e l t e d , p a r t i a l l y c h l o r i t i z e d 
a g g r e g a t e s . The ca r b o n a t e i s a brown, i n c l u s i o n - f i l l e d v a r i e t y 
( p r o b a b l y s i d e r i t e ) , e s s e n t i a l l y c o n f i n e d t o a s i n g l e , s h a r p l y 
d e f i n e d , 1.5mm v e i n l e t , i n which i t o c c u r s segmented w i t h c o a r s e , 
p a r t i a l l y comb-textured q u a r t z . O c c a s i o n a l p o c k e t s of f e l t e d 
b i o t i t e a l s o occur i n t h i s a s s o c i a t i o n . 

D i s s e m i n a t e d s u l f i d e s are v e r y s p a r s e . They c o n s i s t of a l o c a l i z e d 
clump o f p a r t i a l l y p l u c k e d , a l t e r e d p y r r h o t i t e g r a i n s i n the 
g r a n u l a r q u a r t z m a t r i x . T r a c e s of c h a l c o p y r i t e a r e a s s o c i a t e d . 

The t e x t u r e of t h i s q u a r t z aggregate i s more c h a r a c t e r i s t i c of a 
r e c r y s t a l l i z e d c h e r t than c o n v e n t i o n a l v e i n q u a r t z . 



SAMPLE RTE L07 (B) RECRYSTALLIZED CHERTY ALBITITE (TUFF?) 

E s t i m a t e d mode 

A l b i t e 
K - f e l d s p a r 

70 
2 

10 B i o t i t e 
A p a t i t e 
Quartz 

t r a c e 
17 
1 Carbonate 

T h i s i s a c r u d e l y f o l i a t e d r o c k c o n s i s t i n g p r e d o m i n a n t l y of a 
m i n u t e l y f e l s i t i c aggregate of a l b i t e , r e s e m b l i n g t he f i r s t f o u r 
samples o f the s u i t e . I t i s e s p e c i a l l y s i m i l a r t o RTC L05 i n the 
r e l a t i v e abundance of a c c e s s o r y b i o t i t e and the l a c k of c o a r s e r 
f e l d s p a r s e g r e g a t i o n s . However, i t d i f f e r s from any of the p r e v i o u s 
samples i n i t s c o n t e n t of c o n t o r t e d / d i s r u p t e d t h r e a d s of 
m i c r o g r a n u l a r q u a r t z . 

The p r i n c i p a l component i s a l b i t e , as a homogenous, m i n u t e l y 
i n t e r l o c k i n g , somewhat d i f f u s e - m a r g i n e d a g g r e g a t e , of g r a i n s i z e 5 -
20 m i c r o n s . 

Abundant a c c e s s o r y b i o t i t e ( o l i v e - b r o w n i n c o l o u r , and of m i n u t e l y 
f e l t e d , n o n - o r i e n t e d t e x t u r e ) forms t i n y f l e c k s and more or l e s s 
c o n c e n t r a t e d zones of s u b - p a r a l l e l , s i n u o u s / a n a s t o m o s i n g w i s p s and 
s c h l i e r e n throughout - d e f i n i n g a d i s t i n c t f o l i a t i o n . 

Q uartz o c c u r s throughout t h i s m a t r i x , i n s h a r p l y s e g r e g a t e d mode, as 
c o n t o r t e d l e n s e s and i n t e r c o n n e c t e d , t h r e a d - l i k e v e i n l e t s composed 
of p o l y g o n a l mosaics of g r a i n s i z e 0.03 - 0.1mm ( r a r e l y t o 0.2mm). 
The q u a r t z b o d i e s o f t e n c o n t a i n a c c e s s o r y i n t e r g r o w n c a r b o n a t e , and 
sometimes i n c l u d e p o c k e t s and s t r e a k s of f e l t e d b i o t i t e . 

The r e l a t i o n s h i p of the m a t r i x b i o t i t e t o the q u a r t z b o d i e s i s 
ambiguous. G e n e r a l l y the m a t r i x b i o t i t e w i s p s d i v e r g e around, or 
c o n c e n t r a t e on the c o n t a c t s of the q u a r t z . However, i n some c a s e s , 
b i o t i t e w i s p s c o n t i n u e t h r o u g h t he q u a r t z , o r are i n c o r p o r a t e d 
w i t h i n i t as d i s r u p t e d s h r e d s . 

T r a c e s of f i n e - g r a i n e d K - f e l d s p a r are a s s o c i a t e d w i t h some of the 
con c o r d a n t b i o t i t e w i s p s , and a l s o c o n c e n t r a t e as l a t e , 
c r o s s - c u t t i n g t h r e a d s . 

The observed f e a t u r e s seem b e s t e x p l a i n e d by t h i s r o c k h a v i n g 
o r i g i n a t e d as a p o r c e l l a n e o u s , a l b i t i c ash t u f f w i t h d e l i c a t e 
i n t e r l a m i n a t i o n s of f e r r u g i n o u s c l a y s and c h e r t . The l a t t e r 
a p p a r e n t l y underwent e a r l y d e f o r m a t i o n and r e m o b i l i z a t i o n ( p o s s i b l y 
under s o f t sediment c o n d i t i o n s ) . Subsequent m i l d h o r n f e l s i n g caused 
r e c r y s t a l l i z a t i o n and the development of b i o t i t e . 



SAMPLE RL 217 METACALCAREOUS LAMINITE 

E s t i m a t e d mode 

P l a g i o c l a s e 
K - f e l d s p a r 

Quartz 
A c t i n o l i t e 

23 
1 

22 
32 
4 

10 
E p i d o t e 

C h l o r i t e 
Sphene) 6 Leucoxene) 

P y r r h o t i t e 
C h a l c o p y r i t e 

2 
t r a c e 

T h i s r o c k shows a f i n e - g r a i n e d , d e l i c a t e l y l a m i n a t e d f a b r i c , l o c a l l y 
c o n t o r t e d and d i s r u p t e d - as i f by s o f t - s e d i m e n t slumping. 

I t i s made up e s s e n t i a l l y of t h r e e i n t e r c a l a t e d and i n t i m a t e l y 
i n t e r g r o w n components (see c u t - o f f b l o c k ) : q u a r t z ( d a r k ) ; f e l d s p a r 
( w h i t e e t c h e d and l i g h t l y y e l l o w s t a i n e d ) ; and f i n e - g r a i n e d 
a c t i n o l i t e ( l i g h t g r e y ) . 

The q u a r t z i s i n the form of d i s c o n t i n u o u s , c o n t o r t e d , p a r t i a l l y 
m o b i l i z e d l e n s e s , 0.2 - 1.5mm t h i c k , made up of s u b - p o l y g o n a l 
s t r a i n e d mosaics of g r a i n s i z e 0.02 - 0.2mm. 

The f e l d s p a t h i c component c o n s i s t s of m i n u t e l y f i n e - g r a i n e d (5 - 20 
mic r o n s ) f e l s i t e , r e c o g n i z a b l e o n l y as t h i n w i s p s i n t e r c a l a t e d i n 
v a r v e - l i k e f a s h i o n w i t h abundant c h l o r i t e , e p i d o t e and leu c o x e n e . 

The a c t i n o l i t e o c c u r s i n the form of meshwork aggregates of a c i c u l a r 
g r a i n s , 0.05 - 0.1mm i n s i z e , l o c a l l y s e g r e g a t i n g as d i s t i n c t t h i n 
l a m i n a e , but a l s o i n t i m a t e l y i n t e r g r o w n w i t h t he impure f e l d s p a t h i c 
assemblage. 

The r o c k c o n t a i n s d i s s e m i n a t e d p y r r h o t i t e ( n o t a b l y f r e s h i n 
comparison w i t h o t h e r samples of the s u i t e ) as a n g u l a r g r a i n s , 20 -
200 m i crons i n s i z e - m a i n l y w i t h i n the w i s p s and clumps o f 
m i c r o g r a n u l a r q u a r t z . T r a c e s o f K - f e l d s p a r a r e sometimes 
a s s o c i a t e d . 

T h i s r o c k i s almost c e r t a i n l y an o r i g i n a l l a m i n a t e d sediment. I t 
may have o r i g i n a t e d as f i n e l y i n t e r l a y e r e d , c h e r t y , m a f i c t u f f a c e o u s 
and c a r b o n a t e - r i c h m a t e r i a l - p o s s i b l y of e x h a l a t i v e a f f i n i t i e s . 
D i s r u p t i o n of the c h e r t y laminae may have r e s u l t e d from s o f t -
sediment d e f o r m a t i o n , o r i n c o n n e c t i o n w i t h l a t e r t h e r m a l 
metamorphism which caused t he development of c a l c - s i l i c a t e s . Note 
t h a t the o r i g i n a l p r i m a r y l a y e r i n g i s p e r f e c t l y p r e s e r v e d , and 
t h e r e i s no s t r e s s - r e l a t e d o r i e n t a t i o n of the metamorphic 
components. 



SAMPLE RL 221 BANDED GREENSTONE 

E s t i m a t e d mode 

P l a g i o c l a s e 
K - f e l d s p a r 

Quartz 
A c t i n o l i t e 

33 
1 
3 

22 
8 C h l o r i t e 

Sphene) 8 Leucoxene) 
E p i d o t e 

Carbonate 
A p a t i t e 

P y r r h o t i t e 
C h a l c o p y r i t e 

t r a c e 
t r a c e 

12 
12 
1 

T h i s r o c k shows a crudely-banded t e x t u r e . A c e n t r a l f i n e - g r a i n e d , 
c a r b o n a t e - f e l d s p a r band i s f l a n k e d by c o a r s e a m p h i b o l e - r i c h zones. 

The c e n t r a l band c o n s i s t s of m i n u t e l y f e l s i t i c p l a g i o c l a s e and 
i n t e r g r o w n e p i d o t e , w i t h c a r b o n a t e as d i f f u s e permeations and 
c o a r s e r - g r a i n e d , clumpy and s t r e a k y v e n i f o r m s e g r e g a t i o n s . A l i t t l e 
c h e r t y q u a r t z may a l s o be p r e s e n t . 

The f l a n k i n g bands c o n s i s t of a m a t r i x of m i c r o g r a n u l a r / f e l s i t i c 
p l a g i o c l a s e s e t w i t h abundant, r a n d o m l y - o r i e n t e d , s u b - p r i s m a t i c 
i n d i v i d u a l s and clumps of p a l e green, a c t i n o l i t i c amphibole, 0.1 -
1.0mm or more i n s i z e . These commonly show i l l - d e f i n e d , f i b r o u s / 
a c i c u l a r o u t l i n e s , and appear t o be the r e s u l t of m o d i f i c a t i o n of 
o r i g i n a l hornblende p h e n o c r y s t s . 

The m a t r i x i n t h i s assemblage a l s o i n c l u d e s more or l e s s abundant 
f i n e - g r a i n e d c h l o r i t e and e p i d o t e , as s t r e a k y , p a t c h y i m p r e g n a t i o n s . 
Another component i s brown sphene or le u c o x e n e , as p r i s m a t i c 
pseudomorphs and f i n e , d i s p e r s e d g r a n u l e s . 

The r o c k i n c l u d e s t r a c e s of f i n e - g r a i n e d d i s s e m i n a t e d s u l f i d e s 
( p y r r h o t i t e and c h a l c o p y r i t e ) , e s s e n t i a l l y c o n f i n e d t o the 
a c t i n o l i t i c zones. 

T h i s r o c k i s , a g a i n , of somewhat d e b a t a b l e o r i g i n . The a m p h i b o l i t i c 
zones a r e p r o b a b l y of m a f i c igneous o r i g i n , p o s s i b l y r e p r e s e n t i n g 
c r y s t a l - r i c h t u f f . The c e n t r a l band may have been an i n t e r b e d of 
c a l c a r e o u s ash. 

The l a c k o f any p r e f e r r e d g r a i n o r i e n t a t i o n i n t h i s rock s u g g e s t s 
t h a t , l i k e o t h e r s of the s u i t e , i t s r e c r y s t a l l i z a t i o n has been 
m a i n l y i n response t o t h e r m a l i n f l u e n c e s . 
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