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ALTERED (EPIDOTE) TUFF. 

T h i s sample i s a f i n e t o medium g r a i n e d dark grey rock c o n s i s t i n g of 
thre e l a y e r s 1 t o 3mm i n t h i c k n e s s . One f a i r l y c o a r s e l a y e r i s crowded w i t h 
y e l l o w e p l d o t e a g g r e g a t e s . I t i s a v o l c a n i c l a s t i c rock (perhaps reworked) 
which c o n s i s t s o f a n g u l a r c l a s t s o f q u a r t z and p l a g i o c l a s e s e t w i t h i n a f i n e 
g r a i n e d m a t r i x . The l a y e r i n g i s due t o d i f f e r e n t g r a i n s i z e s and m i n e r a l 
p r o p o r t i o n s . The c o a r s e r l a y e r grades i n t o the medium g r a i n e d l a y e r . The 
ep i d o t e aggregates a r e r e p l a c i n g a n d e s i t e c l a s t s . S m a l l amounts o f c a l c i t e 
o c c u r as a l a t e a l t e r a t i o n m i n e r a l . C o m p o s i t i o n i s : 

fine medium coarser 

quartz clas t 30 6 14 
plagioclase c l a s t 47 58 -volcanic c l a s t - 2 8 
groundmass (plagioclase +?) 20 20 22 
epidote 1 10 51 
Fe-Ti oxide 2 1 1 
c a l c i t e - 3 4 
s e r i c i t e - - minor 

I n the f i n e r l a y e r a n g u l a r t o subrounded shard o f p l a g i o c l a s e and q u a r t z 
a r e crowded w i t h i n an ex t r e m e l y f i n e g r a i n e d , d i r t y c r y p t o c r y s t a l l i n e 
groundmass. The shards v a r y i n s i z e from 0.01 t o 0.1mm, a v e r a g i n g about 
0.04mm. There a r e o c c a s i o n a l fragments up t o 0.3mm i n s i z e near the c o n t a c t 
w i t h the c o a r s e r l a y e r . 

Extremely f i n e g r a i n e d F e - T i o x i d e s a r e d i s s e m i n a t e d throughout the 
ma t r i x and o f t e n o c c u r i n ragged,rounded aggregates up to 0.07nun i n s i z e . 
These a re sometimes i n t e r g r o w n w i t h v e r y f i n e e p i d o t e . 

( c o n t i n u e d ) 

S A M P L E PREPARATION FOR MICROSTUDIES • P E T R O G R A P H I C R E P O R T S • SPECIAL G E O L 0 3 Y — ELD STUDIFS 



B1GF00T DDH 84-3 5 9 . 8 f t ( c o n t . ) 

I n the medium g r a i n e d l a y e r a n g u l a r t o subrounded q u a r t z and p l a g i o c l a s e 
fragments are a g a i n the dominant m a t e r i a l but these a r e c o a r s e r , r a n g i n g I n 
s i z e from 0.05 t o 0.3mm,averaging about 0.1mm. There a r e f a r fewer q u a r t z 
fragments compared t o the f i n e l a y e r . There a r e a l s o s e v e r a l rounded v o l c a n i c 
fragments w i t h i n the groundraass. These c o n s i s t o f t h i n l a t h s o f p l a g i o c l a s e 
about 0.1mm i n l e n g t h o r , i n some fragments,a mass o f subrounded i n t e r l o c k i n g 
p l a g i o c l a s e g r a i n s of about the same s i z e . The groundmass i n t h i s l a y e r 
c o n s i s t s o f f e a t h e r y to subroundbed p l a g i o c l a s e g r a i n s l e s s than 0.05mm i n 
s i z e which are mixed w i t h s m a l l patches of d i r t y c r y p t o c r y s t a l l i n e m a t e r i a l . 

Extremely f i n e g r a i n e d F e - T i o x i d e are d i s s e m i n a t e d throughout the 
m a t r i x and are sometimes i n t i m a t e l y i n t e r g r o w n w i t h v e r y f i n e g r a i n e d 
e p i d o t e . However most o f the e p i d o t e i n t h i s p a r t of the rock o c c u r s as 
s u b p r i s m a t i c g r a i n s 0.05 t o 0.2mm I n s i z e which are s c a t t e r e d about the 
matrix.These o f t e n occur i n aggregates o f a few g r a i n s . E p i d o t e a l s o o c c u r s 
w i t h i n the p l a g i o c l a s e fragments and most of the v o l c a n i c fragments appear to 
have been almost c o m p l e t l e y r e p l a c e d by e p i d o t e a g g r e g a t e s . 

C a l c i t e forms ve r y f i n e g r a i n s which occ u r i n sinuous d i s c o n t i n u o u s 
v e i n s a l o n g the l a y e r i n g . These a r e up to 0.5mm wide. There a r e a l s o a few 
v e i n l e t s which c u t a c r o s s the l a y e r i n g and minor q u a r t z i s i n t e r g r o w n w i t h 
the c a l c i t e . S m a l l patches of c a l c i t e surround c l a s t s and e p i d o t e aggregates. 

I n the c o a r s e r l a y e r p l a g i o c l a s e and v o l c a n i c fragments a r e dominant but 
have been mostly r e p l a c e d by e p i d o t e a g g r e g a t e s . The e p i d o t e forms 
s u b r i s m a t i c g r a i n s 0.1 t o 0.8mm i n s i z e o c c u r i n g i n aggregates (sometimes 
s p h e r u l i t i c ) up to 2.5mm i n s i z e . Rare remnant p l a g i o c l a s e , q u a r t z and 
v o l c a n i c m a t e r i a l occur i n some of them. Some q u a r t z a l s o o c c u r s between the 
e p i d o t e g r a i n s I n a few o f the ag g r e g a t e s . There i s a narrow zone o f ve r y 
f i n e e p i d o t e which surrounds the coa r s e a g g r e g a t e s . 

Quartz fragments a r e rounded t o subangualr and v a r y i n s i z e from 0.3 to 
1.5mm,averaging about l.Orara. The s m a l l e r ones a r e c o n c e n t r a t e d near the 
c o n t a c t w i t h the medium g r a i n e d l a y e r . V o l c a n i c fragments c o n s i s t o f an 
aggregate o f subrounded i n t e r l o c k i n g p l a g i o c l a s e g r a i n s l e s s than 0.1mm I n 
s i z e ( i e . a n d e s i t e ) . Those which have been " u n a l t e r e d " c o n t a i n s m a l l c l u s t e r s 
of e p i d o t e g r a i n s . 

The m a t r i x c o n s i s t s o f a mass o f sh a p e l e s s I n t e r l o c k i n g p l a g i o c l a s e 
g r a i n s l e s s than 0.03mo i n s i z e . Patches o f d i r t y c r y p t o c r y s t a l l i n e m a t e r i a l 
a r e i n t e r g r o w n w i t h the p l a g i o c l a s e . Extremely f i n e F e - T i o x i d e i s 
di s s e m i n a t e d throughout the m a t r i x . Very f i n e q u a r t z c l a s t s a r e s c a t t e r e d 
w i t h i n the m a t r i x a l s o . 

C a l c i t e forms v e r y f i n e g r a i n s which occur i n ragged patches p a r t l y 
s u r r o u n d i n g the q u a r t z fragments and e p i d o t e a g g r e g a t e s , r e p l a c i n g the m a t r i x . 
Minor amounts o f s e r i c i t e a r e mixed w i t h the c a l c i t e i n some of the patches. 


