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I n t r o d u c t i o n : 

T h i s r e p o r t presents m o d i f i e d d e s c r i p t i o n s and rock names f o r the 
s u i t e p r e v i o u s l y d e s c r i b e d by Janet Gabites and Judy R a d l o f f . 

Samples are as f o l l o w s : 

Sample No. 

3 
2 
8 
7 
9 
1 
6 
4 
5 

L o c a t i o n 

88-30 
88-36 
88-36 
88-39 
88-39 171 1 

88-51 124' 
88-52 96' 
88-65 192' 
88-66 71 1 

65 1 

71 ' 
93 ' 
9 9 . 

Sample No. L o c a t i o n 

11 No number A 
16 No number B 
17 No number C 
18 No number D 
10 North End A 
12 North End B 
13 North End C 
14 North End D 
15 Bootjack Lake, West 

For c o n s i s t e n c y i n the f o l l o w i n g d i s c u s s i o n , the numbering system 
used i n the previous r e p o r t (column 1 i n the above t a b l e ) i s 
r e t a i n e d . 

SUMMARY: 

C l a s s i f i c a t i o n : 

T h i s i s a s u i t e of q u a r t z - f r e e , more or l e s s K - r i c h , intermediate 
igneous rocks with pyroxene as the p r i n c i p a l mafic. A l l c o n t a i n 
both p l a g i o c l a s e and K - f e l d s p a r - the l a t t e r g e n e r a l l y making up 
about 20 - 50% of the t o t a l f e l d s p a r s . 
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Mineralogy and Texture 

The two a n d e s i t e s are of l e u c o c r a t i c c h a r a c t e r (with f e l d s p a r s 
making up 80 - 90% of the r o c k ) . 

Of the two t r a c h y a n d e s i t e s , Sample 9 i s a meshwork-textured rock 
with accessory hornblende, and Sample 17 i s p o r p h y r i t i c , with 
pyroxene as the p r i n c i p a l mafic. 

The l a t i t e s are a l l p o r p h y r i t i c rocks. Samples 6 and 13 are 
f e l d s p a r - r i c h l e u c o c r a t i c v a r i e t i e s . Samples 2 and 8 have 
meshwork-textured groundmasses with r a t h e r abundant pyroxene and/or 
b i o t i t e , and l a c k p l a g i o c l a s e phenocrysts. Sample 10 has 
phenocrysts of p l a g i o c l a s e and pyroxene, and minor hornblende. 

Of the two d i o r i t e s , Sample 3 i s m i c r o g r a n u l a r , and Sample 5 i s 
c o a r s e l y p o r p h y r i t i c and h i g h l y l e u c o c r a t i c . 

Of the monzonites, Sample 1 i s p o r p h y r i t i c , with phenocrysts of 
p l a g i o c l a s e and minor pyroxene. The remainder are of e q u i g r a n u l a r 
type. Sample 4 i s of h i g h l y l e u c o c r a t i c composition, and the others 
have pyroxene (or i t s a l t e r e d e q u i v a l e n t ) as the p r i n c i p a l mafic. 

The two fragmental rocks both l a c k f r e s h m afics, and are 
comparatively r i c h i n c h l o r i t e and carbonate. 

A l t e r a t i o n : 

The rocks of t h i s s u i t e show a v a r i e t y of s t y l e s and i n t e n s i t i e s of 
a l t e r a t i o n . 

P l a g i o c l a s e shows r e l a t i v e l y s t r o n g s a u s s u r i t i c a l t e r a t i o n (to 
s e r i c i t e , c l a y s and f i n e - g r a i n e d epidote) i n Samples 1, 3, 10, 12 
and 17. F e l d s p a r s o f t e n show a strong brownish t u r b i d i t y (mainly 
c l a y s ? ) , notably i n Samples 7 and 14. 

P l a g i o c l a s e i s r a t h e r s t r o n g l y a l t e r e d to c r y s t a l l i n e epidote i n 
Samples 11 and 15. 

P r e h n i t e , as replacement clumps and/or v e s i c u l a r f i l l i n g s , sometimes 
with z e o l i t e s , i s prominent i n Samples 11 and 13. 

Pyroxene i s s t r o n g l y a l t e r e d to c h l o r i t e and carbonate i n Samples 2, 
8, 9, 13, 14 and 16. 

Samples 4, 5, 6 and 18 are n o t a b l y f r e s h . 

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_^attached. 



According to the commonly used GSC c l a s s i f i c a t i o n , q u a r t z - f r e e 
v o l c a n i c s , where K-spar makes up from 10 - 60% of the t o t a l 
f e l d s p a r s , are a l l to be c a l l e d a n d e s i t e s . This i s c o n t r a r y to the 
general conception of an a n d e s i t e , which i s t y p i c a l l y low i n 
K - f e l d s p a r . 

The c l a s s i f i c a t i o n of W i l l i a m s , Turner and G i l b e r t i s more 
r e a l i s t i c , i n that r e l a t i v e l y K - r i c h a n d e s i t i c rocks (with)>10% 
modal K-spar) are d i s t i n g u i s h e d as t r a c h y a n d e s i t e s ; t h i s t y p i f i e s 
almost a l l the rocks of the present s u i t e . However - again, i n 
deference to normal usage - the most K - r i c h v a r i e t i e s (with K - s p a r > 
40% of t o t a l f e l d s p a r s ) are d i s t i n g u i s h e d i n the present r e p o r t as 
l a t i t e s , although they do not meet the requirements of >65% K-spar 
r e q u i r e d f o r t h i s rock group on the GSC c l a s s i f i c a t i o n . 

As regards corresponding q u a r t z - f r e e i n t r u s i v e r o c k s , a c c o r d i n g to 
the GSC c l a s s i f i c a t i o n , a l l those with up to 35% r e l a t i v e K-spar are 
to be c a l l e d d i o r i t e s , and those with 35 - 65% monzonites. For the 
purpose of t h i s r e p o r t , the monzonite category i s extended to 
i n c l u d e rocks with r e l a t i v e K-spar percentages down to about 25. 

On the above b a s i s , the m a j o r i t y of the rocks of t h i s s u i t e are 
l a t i t e s and/or monzonites. 

The t e x t u r a l c h a r a c t e r of these rocks does not p r o v i d e d e f i n i t e 
evidence as to whether they are e x t r u s i v e or i n t r u s i v e . They are 
g e n e r a l l y f i n e - g r a i n e d , and o f t e n p o r p h y r i t i c . They are 
o c c a s i o n a l l y v e s i c u l a r and/or show f l o w - o r i e n t a t i o n of phenocrysts. 
Many of them look l i k e flows, and have been named a c c o r d i n g l y 
( t r a c h y a n d e s i t e - l a t i t e ) . Some have more g r a n u l a r , n o n - p o r p h y r i t i c 
t e x t u r e s , or are n o t a b l y c o a r s e r g r a i n e d . These c o u l d be dykes or 
border-phase i n t r u s i v e s , and have been so named ( d i o r i t e -
monzonite). Two samples are fragmental. One i s a l i t h i c t u f f and 
the other a probable flow b r e c c i a . 

Based on the above c o n s i d e r a t i o n s , the rocks of the present s u i t e 
are c l a s s i f i e d as f o l l o w s : 

Probable flows: 
A n d e s i t e : Samples 7, 15 
T r a c h y a n d e s i t e s : Samples 9, 17 
L a t i t e : Samples 2, 6, 8, 10, 13 

P o s s i b l e i n t r u s i v e s : 
D i o r i t e " Samples 3, 5 
Monzonite: Samples 1, 4, 11, 12, 18 

T u f f s and B r e c c i a flows: 
Trachyandesite Sample 16 
L a t i t e Sample 14 
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PHOTOMICROGRAPHIC ILLUSTRATIONS OF ROCKS FROM THE 
MOUNT POLLET AREA 

The f o l l o w i n g photomicrographs r e l a t e to a s u i t e of rocks d e s c r i b e d 
i n Vacouver P e t r o g r a p h i c ' s r e p o r t 7879 ( r e v i s e d ) of February 14th, 
1989. 

Photos are by c r o s s - p o l a r i z e d t r a n s m i t t e d l i g h t (except where 
otherwise stated) and are at a s c a l e of 1cm = 0.17mm. 

J.F. H a r r i s Ph.D. 



No. 3 

SAMPLE 88-30 65 1 DIORITE 

Estimated mode 

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

67 
16 
10 
5 
2 

Pyroxene 
B i o t i t e 
Opaques 

Th i s i s an even-grained rock composed p r i n c i p a l l y of 
subhedral-euhedral, p r i s m a t i c p l a g i o c l a s e c r y s t a l s , 0.2 - 2.0mm i n 
s i z e . These form a close-packed, randomly-oriented meshwork 
aggregate, i n t e r s t i t i a l l y f i l l e d by K - f e l d s p a r . 

The p l a g i o c l a s e g r a i n s show c o n c e n t r i c zoning, and are more or l e s s 
s t r o n g l y s a u s s u r i t i z e d ( p e r v a s i v e l y clouded by c l a y s and minutely 
f i n e - g r a i n e d s e r i c i t e and e p i d o t e ) . The K-spar ranges from f r e s h to 
brownish, t u r b i d i n appearance. 

Mafics are f r e s h , c o l o u r l e s s c l i n o p y r o x e n e (probably augite) as 
subhedral g r a i n s - sometimes somewhat p o i k i l i t i c / s k e l e t a l - and 
b i o t i t e as ragged f l a k e s , o f t e n c l o s e l y a s s o c i a t e d with the a u g i t e . 
Grain s i z e i s 0.1 - 1.0mm ( r a r e l y to 2.0mm). 

Accessory opaques (probably magnetite) are r e l a t i v e l y abundant, as 
disseminated subhedra, 0.05 - 0.3mm i n s i z e . They are t y p i c a l l y 
c l u s t e r e d with the mafic s i l i c a t e s . 

T h i s i s a r a t h e r f r e s h , f i n e to medium-grained, somewhat p o t a s s i c 
d i o r i t e - probably a minor i n t r u s i v e . 



SAMPLE 88-30 65' 

Neg. 145-6: Shows blocky i n t r u s i v e - t y p e t e x t u r e i n f i n e - g r a i n e d 
d i o r i t e . Subhedral p r i s m a t i c p l a g i o c l a s e ( r e c t a n g u l a r g r a i n s ) shows 
dark, speckled appearance due to p e r v a s i v e s a u s s u r i t i z a t i o n . 
Non-speckled grey mineral i n t e r s t i t i a l to the p l a g i o c l a s e i s 
K - f e l d s p a r . Accessory mafics, showing higher b i r e f r i n g e n c e 
( c o l o u r s ) , are b i o t i t e ( o l i v e , orange brown e.g. l e f t ; top r i g h t ) 
and pyroxene ( p o i k i l i t i c g r a i n s , blue, p i n k ) . 



No. 2 

SAMPLE 88-36 71 ' LATITE 

E s t i m a t e d mode 

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

A l t e r e d p y r o x e n e 
B i o t i t e 
A p a t i t e 
Opaques 

30 
30 
16 
20 
t r a c e 

4 

T h i s i s a s p a r s e l y p o r p h y r i t i c r o c k , h a v i n g t o t a l l y a l t e r e d 
p h e n o c r y s t s , 0.2 - 2.0mm i n s i z e , s e t i n a g l a s s y t o 
m i c r o c r y s t a l l i n e groundraass o f p o t a s s i c c o m p o s i t i o n . 

The p h e n o c r y s t s a r e now composed o f f i n e - g r a i n e d c a r b o n a t e w i t h 
i n t e r g r o w n g r e e n i s h s e r i c i t e o r t a l c . T h e i r p s e u d o m o r p h i c f o r m 
s u g g e s t s t h a t t h e y o r i g i n a t e d as p y r o x e n e . 

The g r o u n d m a s s c o n s i s t s l a r g e l y o f K - f e l d s p a r , commonly s h o w i n g a 
m i n u t e l y f i n e - g r a i n e d , f i b r o u s / r a d i a t e t e x t u r e , w h i c h i s p r o b a b l y 
i n d i c a t i v e o f r a p i d c h i l l i n g o f a r e s i d u a l m a g m a t i c p h a s e . 
E l s e w h e r e t h e m a t r i x i s d i f f u s e l y t u r b i d , and may b e , i n p a r t , 
c r y p t o c r y s t a l l i n e . I t s c o m p o s i t i o n i s p r o b a b l y e q u i v a l e n t t o a 
m i x t u r e o f K - f e l d p s a r and p l a g i o c l a s e . 

The o t h e r g r oundmass c o n s t i t u e n t i s f r e s h , s t r o n g l y p l e o c h r o i c , 
r e d - b r o w n b i o t i t e , as a meshwork o f s m a l l , s l e n d e r , i n d i v i d u a l 
f l a k e s , 20 - 200 m i c r o n s i n s i z e . A m i n o r component o f d i f f u s e , 
g r e e n i s h , a l t e r e d p y r o x e n e , s i m i l a r t o t h e m a t e r i a l o f t h e 
pseudomorphed p h e n o c r y s t s , i s a l s o p r e s e n t . 

The r e m a i n i n g g roundmass component i s an opaque o x i d e ( p r o b a b l y 
m a g n e t i t e ) o c c u r r i n g a s r a t h e r a b u n d a n t , e v e n l y d i s s e m i n a t e d , t i n y 
e u h e d r a , 20 - 50 m i c r o n s i n s i z e . 

E x c e p t f o r t h e p y r o x e n e , t h e m i n e r a l s m a k i n g up t h i s r o c k a r e f r e s h . 
I t a p p e a r s t o be a r a t h e r m a f i c - r i c h l a t i t e . 



SAMPLE 88-36 71 1 

Neg. 145-7: Shows d i s t i n c t i v e l y - t e x t u r e d groundmass composed of 
decussate b i o t i t e f l a k e s (brown) i n matrix of f e a t h e r y , minutely 
f i n e - g r a i n e d , K - r i c h f e l d s p a r s ( g r e y s ) , with t i n y disseminated 
euhedra of opaque oxides ( b l a c k ) . F i e l d i n c l u d e s a clump of 
pseudomorphed phenocrysts (brownish white, bottom r i g h t ) composed 
m i c r i t i c carbonate and micaceous secondary m i n e r a l s ( a f t e r 
pyroxene?). 



No. 8 

SAMPLE 88-36 93' LATITE 

E s t i m a t e d mode 

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

A l t e r e d p y r o x e n e 
P y r o x e n e 
B i o t i t e 
A p a t i t e 
Opaques 

30 
30 
10 
15 
10 
1 
4 

T h i s i s a v e r y s i m i l a r t y p e o f r o c k t o t h e p r e v i o u s s a m p l e 
(88-36 7 1 ' ) . 

P h e n o c r y s t s o f p r o b a b l e o r i g i n a l p y r o x e n e , 0.2 - 1.Omm i n s i z e , now 
t o t a l l y p s eudomorphed by f i n e - g r a i n e d c a r b o n a t e and g r e e n i s h 
s e c o n d a r y m i c a , make up a b o u t 1 0 % o f t h e r o c k . 

They a r e s e t i n a g roundmass o f f i b r o u s / r a d i a t e t o c r y p t o c r y s t a l l i n e 
K - f e l d s p a r , i n t e r g r o w n w i t h a meshwork o f a b u n d a n t s l e n d e r p r i s m s 
o f p a r t i a l l y a l t e r e d p y r o x e n e and f l a k e s o f f r e s h brown b i o t i t e . 

A c i c u l a r c r y s t a l s o f a p a t i t e a r e a m i n o r , b u t d i s t i n c t i v e , 
a c c e s s o r y . 

As i n t h e p r e v i o u s s a m p l e , f i n e - g r a i n e d , d i s s e m i n a t e d o x i d e s a r e 
r a t h e r a b u n d a n t . T h i s s a m p l e a l s o i n c l u d e s a component o f m i n u t e , 
a c i c u l a r t o b r a n c h i n g , opaque m i c r o l i t e s - t y p i c a l o f a n e a r g l a s s y , 
r a p i d l y c h i l l e d g r o u n d m a s s . 



SAMPLE 88-36 93' 

Neg- 145-8: Plane p o l a r i z e d t r a n s m i t t e d 1 i g h t . 
Shows t e x t u r a l s i m i l a r i t y to 88-36 71' (Neg. 145-7). Groundmass 
c r y p t o c r y s t a l l i n e f e l d s p a r (white) set w ith meshwork of s l e n d e r 
b i o t i t e f l a k e s (brown) and needles of a c i c u l a r pyroxene ( g r e y i s h , 
g r e e n i s h . S l i g h t l y c o a r s e r white a c i c u l a r g r a i n s are a p a t i t e . 
Disseminated f i n e - g r a i n e d opaques (black) are i n the form of 
granules and t i n y m i c r o l i t e s . F i e l d i n c l u d e s a l t e r e d mafic 
phenocrysts (dark-rimmed, c e n t r e ) pseudomorphed by carbonate and 
greenish-brown secondary m i c a c e o u s / c h l o r i t i c m a t e r i a l . 



NO , 7 
SAMPLE 88-39 99' LEUCOCRATIC ANDESITE 

Estimated mode 

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

78 
11 

2 
6 

S e r i c i t e 
B i o t i t e 

Muscovite 
Pyroxene 
Epidote 
Sphene 

A p a t i t e 
Opaques 

tra c e 
t r a c e 
t r a c e 
t r a c e 
t r a c e 
3 

This i s a rock of heterogenous t e x t u r e . 

I t i s composed l a r g e l y of f e l d s p a r , which (judging from the very 
weak 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 c hip) i s mainly p l a g i o c l a s e 
- p o s s i b l y a somewhat K - r i c h a l b i t e ( a n t i - p e r t h i t e ) . Much of t h i s 
shows a s t r o n g , brownish t u r b i d i t y (hematite/clay a l t e r a t i o n ) which 
obscures any twinning. 

The f e l d s p a r shows i r r e g u l a r , patchy v a r i a t i o n s from a v a r i g r a n u l a r , 
a n h e d r a l / i n t e r l o c k i n g , mosaic t e x t u r e ( g r a i n s i z e 0.02 - 0.7mm) to 
a p o r p h y r i t i c t e x t u r e , i n which subhedral-euhedral p l a g i o c l a s e 
phenocrysts, 0.1 - 1.0mm i n s i z e , are set i n a m i c r o g r a n u l ar 
f e l s i t i c groundmass. These two t e x t u r a l types (of which the f i r s t 
i s g e n e r a l l y s t r o n g l y t u r b i d , and the l a t t e r l a r g e l y f r e s h -but f o r 
minor p e r v a s i v e s e r i c i t i z a t i o n ) show g r a d a t i o n a l r e l a t i o n s h i p s . 
They are probably primary c r y s t a l l i z a t i o n f e a t u r e s , or p o s s i b l y the 
r e s u l t of a u t o b r e c c i a t i o n . 

A c c e s s o r i e s are minor, c o n s i s t i n g c h i e f l y of ragged c l u s t e r s of pale 
b i o t i t e , t r a c e s of f i n e - g r a i n e d p y r i t e and pockets of muscovite, 
disseminated euhedra of a p a t i t e , and r a r e , t i n y granules of sphene. 
Opaques (oxides) as i r r e g u l a r clumps are r e l a t i v e l y abundant. 

The rock i s a l e u c o c r a t i c , q u a r t z - f r e e , f e l s i c v o l c a n i c of a n d e s i t i c 
composition. 



SAMPLE 88-39 99' 

Neg. 145-10: L e u c o c r a t i c a n d e s i t e showing two t e x t u r a l types i n 
patchy, p a r t i a l l y i n t e r m i n g l e d j u x t a p o s i t i o n . L e f t s i d e of f i e l d 
shows g r a n u l a r mosaic aggregate of s t r o n g l y t u r b i d , brown f e l d s p a r . 
Right s i d e shows p o r p h y r i t i c v a r i a n t , with speckled ( s a u s s u r i t i z e d ) 
euhedral p l a g i o c l a s e phenocrysts i n minutely f e l s i t i c groundmass. 
Minor ragged f l e c k s of orange-brown m i n e r a l ( l e f t centre) are 
accessory b i o t i t e . 



No. 9 
SAMPLE 88-39 171' TRACHYANDESITE (DIABASE) 

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 
H o r n b l e n d e 

50 
22 
15 
5 
5 
3 

C h l o r i t e 
C a r b o n a t e 

Opaques 

T h i s i s a n o t h e r e v e n - g r a i n e d , s p a r s e l y p o r p h y r i t i c r o c k somewhat 
s i m i l a r t o 88-36 7 1 1 and 9 1 ' , b u t l a c k i n g b i o t i t e , and h a v i n g a 
p a r t i c u l a r l y w e l l - d e v e l o p e d , d i a b a s e - l i k e meshwork f a b r i c . 

The few s m a l l (0.2 - 1.0mm), stumpy, p r i s m a t i c p h e n o c r y s t s a r e 
t o t a l l y p s e u d o m o r p h e d by c a r b o n a t e and m i n o r c h l o r i t e ; t h e i r 
o r i g i n a l m i n e r a l o g y i s i n d e t e r m i n a t e ( p o s s i b l y p y r o x e n e ) . 

The g r o u n d m a s s i s composed l a r g e l y o f l a t h - l i k e f e l d s p a r s 0.1 -
0. 2mm i n s i z e . T h e s e a r e somewhat c l o u d e d w i t h a r g i l l i c o r 
s a u s s u r i t i c a l t e r a t i o n , and a p p e a r t o be p r e d o m i n a n t l y p l a g i o c l a s e 
( t h o u g h t h e m o d e r a t e c o b a l t i n i t r i t e s t a i n on t h e c u t - o f f b l o c k 
i n d i c a t e s somewhat p o t a s s i c c o m p o s i t i o n ) . 

A c i c u l a r b r o w n i s h h o r n b l e n d e c r y s t a l s , 0.1 - 0.5mm i n s i z e , a r e 
d e v e l o p e d t h r o u g h o u t t h e f e l d s p a t h i c m a t r i x , and f o r m a s t r i k i n g 
meshwork t o l o c a l l y s u b - t r a c h y t i c f a b r i c . The a m p h i b o l e shows weak 
t o m o d e r a t e p e r v a s i v e a l t e r a t i o n t o c h l o r i t e and c a r b o n a t e . 

Opaques ( o x i d e s ) f o r m e v e n l y d i s s e m i n a t e d , i n d i v i d u a l , t i n y e u h e d r a , 
10 - 30 m i c r o n s i n s i z e , t h r o u g h o u t . 



SAMPLE 88-39 171' 

Neg. 145-11: Shows meshwork-textured f a b r i c somewhat s i m i l a r to 
88-36 71' and 91 1/ but a l i t t l e c o a r s e r and l e s s p o t a s s i c . Grey 
l a t h s are p l a g i o c l a s e , somewhat dusted with s a u s s u r i t i z a t i o n . 
Orange l a t h s are hornblende. Note p a r t i a l p r e f e r r e d o r i e n t a t i o n . 
Dark i n t e r s t i t i a l pockets i n c l u d e c h l o r i t e ( o l i v e green) and 
carbonate ( w h i t i s h ) . More concentrated carbonate clumps (e.g. 
ce n t r e ; bottom l e f t ) are pseudomorphed micro-phenocrysts. 



No. 1 

SAMPLE 88-51 124' MONZONITE PORPHYRY 

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 

40 
28 
19 
8 
3 

S e r i c i t e 
P y r o x e n e 

H o r n b l e n d e 
B i o t i t e 

C a r b o n a t e 
A p a t i t e 

t r a c e 
t r a c e 
t r a c e 
t r a c e 
t r a c e 
t r a c e 
2 

Sphene 
M i n e r a l X 

P r e h n i t e ( ? ) 
Opaques 

T h i s i s a s t r o n g l y p o r p h y r i t i c r o c k o f l e u c o c r a t i c c o m p o s i t i o n . i t 
r e s e m b l e s 88-30 65' i n c o m p o s i t i o n . 

A b o u t 6 5 % o f t h e r o c k c o n s i s t s o f p h e n o c r y s t s , 0.2 - 3.0mm i n s i z e . 
T hese a r e p r e d o m i n a n t l y e u h e d r a l , p r i s m a t i c p l a g i o c l a s e 
( o l i g o c l a s e ) / s h o w i n g m o d e r a t e p e r v a s i v e a l t e r a t i o n t o m i n u t e l y 
f i n e - g r a i n e d s e r i c i t e . O c c a s i o n a l p h e n o c r y s t s o f f r e s h , p a l e 
c l i n o p y r o x e n e a r e a l s o p r e s e n t . 

The p h e n o c r y s t s a r e s e t i n a gro u n d m a s s composed l a r g e l y o f a 
m i c r o g r a n u l a r , a n h e d r a l a g g r e g a t e o f K - f e l d s p a r , o f g r a i n s i z e 0.01 
- 0.1mm. T h i s i s commonly s t r o n g l y b r o w n i s h and t u r b i d . 

T i n y s u b h e d r a l g r a i n s o f p y r o x e n e a r e a m i n o r a c c e s s o r y o f t h e 
gr o u n d m a s s , t o g e t h e r w i t h d i s s e m i n a t e d a n h e d r a l g r a n u l e s o f F e - T i 
o x i d e s . 

A few o f t h e p y r o x e n e p h e n o c r y s t s a r e r a g g e d and p o i k i l i t i c i n f o r m , 
and show p a r t i a l o r c o m p l e t e a l t e r a t i o n t o brown h o r n b l e n d e and 
t r a c e s o f b i o t i t e . 

The r o c k i n c l u d e s o c c a s i o n a l s m a l l c l u m p s ( v e s i c u l a r f i l l i n g s ? ) o f a 
d i s t i n c t i v e d e u t e r i c s u i t e i n c l u d i n g c a r b o n a t e , p r o b a b l e p r e h n i t e , 
and a s t r o n g l y p l e o c h r o i c b l u e - g r e e n t o p i n k i s h m i n e r a l w h i c h may be 
p u m p e l l y i t e . 



SAMPLE 88-51 124" 

Neg. 145-22: Shows abundantly p o r p h y r i t i c t e x t u r e with euhedral 
phencorysts of p e r v a s i v e l y s e r i c i t i z e d p l a g i o c l a s e (speckled greys) 
and f r e s h c l i nopyroxene ( b l u e s , orange). Groundmass i s 
m i c r o g r a n u l a r / f e l s i t i c K - f e l d s p a r (speckled dark greys) with t i n y 
g r a i n s of mafics ( c o l o u r s ) and opaque oxides ( b l a c k ) . 



No. 6 
SAMPLE 88-52 96' LEUCOCRATIC PORPHYRITIC LATITE 

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 

55 
42 
1 
1 
1 

P y r o x e n e 
E p i d o t e 

P r e h n i t e 
A m p h i b o l e 

B i o t i t e 
C h l o r i t e 

Sphene 
Opaques 

t r a c e 
t r a c e 
t r a c e 
t r a c e 
t r a c e 

T h i s i s a n o t h e r m o n z o n i t e ( l a t i t e ) p o r p h y r y , s i m i l a r i n g e n e r a l 
c h a r a c t e r t o t h e p r e v i o u s s a m p l e (88-51 1 2 4 ' ) . I t d i f f e r s f r o m t h a t 
s a m p l e i n h a v i n g an e x t r e m e l y l e u c o c r a t i c compos i t i on. 

I t c o n s i s t s , e s s e n t i a l l y , o f a b u n d a n t , e u h e d r a l p l a g i o c l a s e 
p h e n o c r y s t s , 0.2 - 1.5mm ( r a r e l y t o 2.5mm) i n s i z e , s e t i n a 
groundmass o f e q u i g r a n u l a r , a n h e d r a l , m o s a i c - t e x t u r e d K - f e l d s p a r . 

The p l a g i o c l a s e i s g e n e r a l l y f r e s h , e x c e p t f o r p a t c h y , m i l d 
s a u s s u r i t i z a t i o n and r e p l a c e m e n t by p r e h n i t e and e p i d o t e , and t h e 
groundmass K - s p a r i s t y p i c a l l y b r o w n i s h and t u r b i d . 

M a f i c s a r e v e r y m i n o r . V e r y r a r e r e l i c t p h e n o c r y s t s , now a l t e r e d t o 
s e c o n d a r y a m p h i b o l e and b i o t i t e , a r e s e e n , and t h e groundmass 
c o n t a i n s s p a r s e g r a n u l e s o f p y r o x e n e and e p i d o t e . 

Opaques ( F e - T i o x i d e s ) a r e r a r e a n d , wh e r e s e e n , a r e o f t e n 
i n t e r g r o w n w i t h s p h e n e . 

The r o c k i s c u t by o c c a s i o n a l h a i r l i n e v e i n l e t s and p o c k e t s o f 
p r e h n i t e and e p i d o t e . 

The p h e n o c r y s t s show an i n c i p i e n t p r e f e r r e d o r i e n t a t i o n - p r e s u m a b l y 
r e l a t e d t o f l o w - b u t t h e r o c k c o u l d be o f e i t h e r m i n o r i n t r u s i v e o r 
e x t r u s i v e o r i g i n . 



SAMPLE 88-52 96" 

Neg. 145-23: Note t e x t u r a l s i m i l a r i t y to 88-51 124' (Neg. 145-22). 
Abundant subhedral, p r i s m a t i c phenocrysts of r a t h e r f r e s h 
p l a g i o c l a s e (greys, sometimes showing twinning) i n groundmass of 
mosaic-textured, m i c r o g r a n u l a r , brownish/turbid K - f e l d s p a r . Note 
e s s e n t i a l absence of ma f i c s , and s l i g h t tendency f o r p r e f e r r e d 
o r i e n t a t i o n of phenocrysts. 



No. 4 
SAMPLE 88-65 192' MONZONITE 

E s t i m a t e d mode 

P l a g i o c l a s e 
P e r t h i t e 

A m p h i b o l e 
B i o t i t e 

C a r b o n a t e 

43 
50 
1 

t r a c e 
1 

t r a c e 
1 

Sphene 
Opaques 

T h i s i s a n o t h e r l e u c o c r a t i c r o c k composed e s s e n t i a l l y o f f e l d s p a r . 

I t d i f f e r s t e x t u r a l l y f r o m t h e p r e v i o u s s a m p l e s i n t h a t i t i s 
n o n - p o r p h y r i t i c , and c o n s i s t s o f a m e d i u m - g r a i n e d , i n t e r l o c k i n g 
a g g r e g a t e o f s t u b b y , s u b h e d r a l , p r i s m a t i c g r a i n s , 0.1 - 1.5mm i n 
s i z e . T h e s e a r e p a r t l y r e c o g n i z a b l e as p l a g i o c l a s e , b u t t h e 
m a j o r i t y a r e a m o t t l e d p e r t h i t i c p h a s e . B o t h show more o r l e s s 
s t r o n g p e r v a s i v e a r g i l l i z a t i o n , r e n d e r i n g them b r o w n i s h and t u r b i d . 

T h e r e i s no groundmass as s u c h , b u t t i n y i n t e r s t i t i a l p o c k e t s i n t h e 
e q u i g r a n u l a r a g g r e g a t e a r e f i l l e d by l a t e r , w a t e r - c l e a r f e l d s p a r s , 
o r a r e empty. 

The r o c k i s n o t i c e a b l y v e s i c u l a r . Some v e s i c l e s a r e f i l l e d by 
c a l c i t e , and o r a m p h i b o l e , b u t many a p p e a r empty. T h i s may be 
p a r t l y t h e e f f e c t o f p l u c k i n g d u r i n g t h i n s e c t i o n p r e p a r a t i o n b u t , 
t o a l a r g e d e g r e e , p r o b a b l y c o n s t i t u t e s a n a t u r a l p o r o s i t y . 

The v e r y m i n o r m a f i c s c o n s i s t o f s m a l l , p a l e g r e e n , 
s u b h e d r a l - e u h e d r a l a m p h i b o l e c r y s t a l s o f p r i m a r y a s p e c t . 
O c c a s i o n a l l y t h e s e a r e a l t e r e d t o c l u s t e r s o f s e c o n d a r y - t y p e 
b i o t i t e . The a m p h i b o l e s o m e t i m e s c o n c e n t r a t e s w i t h c a r b o n a t e i n 
v e s i c l e s , o r w i t h d i s s e m i n a t e d , r a g g e d g r a i n s o f opa q u e s and s p h e n e . 



SAMPLE 88-65 192 1 

Neg. 145-24: L e u c o c r a t i c monzonite showing v a r i g r a n u l a r aggregate 
t e x t u r e of anhedral/subhedral p e r t h i t i c f e l d s p a r and p l a g i o c l a s e . 
Note brownish t u r b i d appearance of some of the f e l d s p a r due to 
a r g i l l i c a l t e r a t i o n . I n t e r s t i t i a l pockets f i l l e d by c l e a r f e l d s p a r 
(greys, white, b l a c k ) . F i e l d a l s o i n c l u d e s small clumps of 
carbonate ( p i n k i s h , l e f t c e n t r e ) and opaques with a s s o c i a t e d 
carbonate and sphene (lower r i g h t c e n t r e ) . 



No. 5 

SAMPLE 88-66 71 1 DIORITE PORPHYRY 

Estimated mode 

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

Clinopyroxene 
B i o t i t e 

Carbonate 

75 
20 
5 

t r a c e 
t r a c e 
t r a c e 
t r a c e 
t r a c e 

A p a t i t e 
Sphene 

Opaques 

This i s another l e u c o c r a t i c rock of monzonitic to d i o r i t i c 
c omposition. I t i s c o m p o s i t i o n a l l y s i m i l a r to previous samples i n 
the s u i t e , but i s d i s t i n c t i v e f o r the presence of some notably 
coarse p l a g i o c l a s e phenocrysts. 

Euhedral p l a g i o c l a s e phenocrysts make up some 70% of the rock. The 
ma j o r i t y of these are i n the s i z e range 0.2 - 2.0mm, but there are 
a l s o some i n the range 7 - 20mm. 

The s m a l l e r phenocrysts show a l i g h t p e r v a s i v e d u s t i n g by s e r i c i t e . 
The c o a r s e r ones (which o f t e n i n c o r p o r a t e a number of the sm a l l e r 
ones) t y p i c a l l y show a brownish a r g i l l i c t u r b i d i t y . 

Mafics are minor, and c o n s i s t of f r e s h euhedral c l i n o p y r o x e n e , 0.2 
1.0mm i n s i z e . Rare c r y s t a l s of s i m i l a r form and s i z e are a l t e r e d 
to b i o t i t e , and may have o r i g i n a t e d as amphibole. 

The abundant phenocrysts are randomly d i s p e r s e d through an evenly 
mosaic-textured groundmass of brownish, t u r b i d , m i c r o g r a n u l a r , 
anhedral K - f e l d s p a r ( g r a i n s i z e 10 - 100 microns) with intergrown, 
t i n y , sub-phenocrysts of blocky, p r i s m a t i c p l a g i o c l a s e . 

The rock has an o v e r a l l f r e s h , homogenous appearance. 



SAMPLE 88-66 71' 

Neg. 146-3: Shows c o a r s e l y p o r p h y r i t i c t e x t u r e i n d i o r i t e 
porphyry. P l a g i o c l a s e phenocrysts i n c e n t r e and at l e f t show 
s p e c k l i n g of f i n e - g r a i n e d s e r i c i t i z a t i o n ; a l s o p a r t i a l marginal 
embayment by groundmass. P o r t i o n of l a r g e p l a g i o c l a s e phenocryst at 
bottom r i g h t (dark, i n e x t i n c t i o n p o s i t i o n ) seen to i n c o r p o r a t e 
s m a l l e r p r i s m a t i c phenocrysts. F i e l d a l s o i n c l u d e s small 
phenocrysts of cl i n o - p y r o x e n e (yellows, browns). Groundmass i s 
micro g r a n u l a r , brownish/turbid K - f e l d s p a r . 



No. 11 
SAMPLE: No Number "A MONZONITE 

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 

4 4 
30 
7 P y r o x e n e 

B i o t i t e ) 2 C h l o r i t e ) 
E p i d o t e 

P r e h n i t e 
A p a t i t e 
Sphene 

Z e o l i t e s 
Opaques) 
R u t i l e ) 

t r a c e 
1 

t r a c e 

10 
4 

2 

T h i s i s a t e x t u r a l l y somewhat h e t e r o g e n o u s r o c k o f s i m i l a r g e n e r a l 
c o m p o s i t i o n t o t h e r e s t o f t h e s u i t e , b u t i n c l u d i n g a h i g h e r 
p r o p o r t i o n o f s e c o n d a r y m i n e r a l s . 

I t c o n s i s t s e s s e n t i a l l y o f a v a r i g r a n u l r a g g r e g a t e o f s u b h e d r a l 
p l a g i o c l a s e g r a i n s , 0.2 - 1.5mm i n s i z e , i n t e r g r o w n w i t h an 
i n t e r s t i t i a l p h a s e o f f i n e r g r a i n e d , a n h e d r a l K - f e l d s p a r . T h e s e two 
p h a s e s f o r m a g r a i n s i z e c o n t i n u u m , and t h e c o a r s e r ( p l a g i o c l a s e ) 
g r a i n s o f t e n show r a g g e d o u t l i n e s embayed by t h e m i c r o g r a n u l a r 
i n t e r s t i t i a l p h a s e . The t e x t u r e i s t h u s n o t p o r p h y r i t i c i n t h e t r u e 
s e n s e . 

M a f i c s c o n s i s t o f s c a t t e r e d , s m a l l s u b h e d r a o f c l i n o p y r o x e n e , 
s o m e t i m e s p a r t i a l l y a l t e r e d t o c h l o r i t e , and r a r e f l a k e s o f more o r 
l e s s c h l o r i t i z e d and e p i d o t i z e d b i o t i t e . 

E p i d o t e i s r a t h e r a b u n d a n t , as f i n e - g r a i n e d , p a r t i a l r e p l a c e m e n t s o f 
p l a g i o c l a s e , and as a few c o a r s e c r y s t a l l i n e s e g r e g a t i o n s w h i c h may 
be t o t a l l y a l t e r e d m a f i c p h e n o c r y s t s o r v e s i c u l a r s e g r e g a t i o n s . 

Sphene i s a n o t a b l e m i n o r a c c e s s o r y , as s c a t t e r e d , d i s c r e t e , 
s u b h e d r a l g r a i n s , s o m e t i m e s a s s o c i a t e d w i t h F e ~ T i o x i d e s a n d / o r 
r u t i l e . 

A d i s t i n c t i v e f e a t u r e i s t h e p r e s e n c e o f p r e h n i t e , as s c a t t e r e d 
c l u m p s ( v e s i c u l a r f i 1 1 i n g s ) , s o m e t i m e s a s s o c i a t e d w i t h s p h e n e and 
a l t e r e d m a f i c s , and as p a r t i a l r e p l a c e m e n t s o f p l a g i o c l a s e . T r a c e s 
o f z e o l i t e s a r e s e e n i n s i m i l a r mode. 



SAMPLE No Number A 

Neg. 146-4: Shows r a t h e r i l l - d e f i n e d , s u b - p o r p h y r i t i c t e x t u r e of 
gran u l a r p l a g i o c l a s e , with i n t e r s t i t i a l f i n e r - g r a i n e d K - f e l d s p a r . 
F i e l d i n c l u d e s a p r i s m a t i c c r y s t a l of pyroxene (orange, bottom 
l e f t ) , p a t c h i l y a l t e r e d to c h l o r i t e (dark b l u e ) ; a patch of epidote 
a l t e r a t i o n (blue/yellow, upper l e f t c e n t r e ) ; p r e h n i t e as p a r t i a l 
replacement of p l a g i o c l a s e (white-orange, c e n t r e ) ; and p r e h n i t e 
(white/yellow/brown) a s s o c i a t e d with sphene ( p i n k i s h angular g r a i n s ) 
and z e o l i t e s (greys) i n v e s i c u l a r pockets ( r i g h t c e n t r e to bottom 
r i g h t ) . 



NO. 16 

SAMPLE: No Number B n TRACHYANDESITE LAPILLI TUFF 

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 
C h l o r i t e ) 

47 
20 
12 A l t e r e d a m p h i b o l e ) 

C a r b o n a t e 
S e r i c i t e 

15 
3 
3 Opaques 

T h i s i s a l i t h i c p y r o c l a s t i c o r b r e c c i a f l o w , c o n s i s t i n g o f 
c l o s e - p a c k e d , somewhat r o u n d e d l a p i l l i , 0.5 - 6.0mm o r more i n s i z e . 

The l a p i l l i a r e c o m p o s i t i o n a l l y s i m i l a r , b u t t e x t u r a l l y s l i g h t l y 
d i v e r s e . They c o n s i s t o f p o r p h y r i t i c t r a c h y a n d e s i t e s ( l a t i t e s ) 
composed o f a b u n d a n t e u h e d r a l p l a g i o c l a s e p h e n o c r y s t s , 0.1 - 1.0mm 
i n s i z e , r a n d o m l y s e t i n m i c r o g r a n u l a r , f e l s i t i c , f e a t h e r y o r 
c r y p t o c r y s t a l l i n e g r o u n d m a s s e s o f p r e d o m i n a n t K - s p a r . 

M i n o r o r i g i n a l m a f i c p h e n o c r y s t s ( p r o b a b l y p y r o x e n e ) a r e now 
c o m p l e t e l y p s e u d o m o r p h e d by c a r b o n a t e . C a r b o n a t e a l s o o f t e n f o r m s 
p e r v a s i v e f l e c k s ( a f t e r m a f i c s ? ) t h r o u g h o u t t h e g r o u n d m a s s e s . 

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

C h l o r i t e i s more p r o m i n e n t i n t h i s r o c k t h a n i n most o f t h e 
n o n - f r a g m e n t a l v o l c a n i c s o f t h e s u i t e , a s i n t i m a t e , f i n e - g r a i n e d 
i n t e r g r o w t h s w i t h g r o u n d m a s s K - s p a r . I n p a r t , t h i s a s s o c i a t i o n may 
r e p r e s e n t a m i l d l y a l t e r e d m a t r i x o f a s h , c e m e n t i n g d i s a g g r e g a t e d 
p l a g i o c l a s e c r y s t a l s p a c k e d b e t w e e n t h e d i s c r e t e l a p i l l i ( and o f 
s i m i l a r c o m p o s i t i o n t o t h e m ) . 

Opaques ( F e - T i o x i d e s ) a r e r e l a t i v e l y a b u n d a n t , as d i s s e m i n a t e d 
a n h e d r a and f i n e - g r a i n e d c l u m p s , 0.01 - 0.3mm i n s i z e . They v a r y i n 
abundance i n t h e d i f f e r e n t l a p i l l i , and a l s o o c c u r i n t h e p r o b a b l e 
m a t r i x p h a s e . 



SAMPLE No Number B 

Neg. 146-5: Shows p o l y - l i t h i c fragments i n l a p i l l i t u f f . C l a s t 
making up r i g h t s i d e of f i e l d i s made up of coarse euhedral 
p l a g i o c l a s e phenocrysts i n f e a t h e r y - t e x t u r e d K-spar groundmass. 
Rounded c l a s t at upper l e f t i s of f e l s i t i c t e x t u r e , f l e c k e d w ith 
brown carbonate. Dark matrix with disaggregated f e l d s p a r c r y s t a l 
c l a s t s (e.g. bottom l e f t ) c o n t a i n s c o n s i d e r a b l e c h l o r i t e . 



No. 17 

SAMPLE: No Number "C" PORPHYRITIC TRACHYANDESITE 

Estimated mode 

P l a g i o c l a s e ) 
A l t e r e d p l a g i o c l a s e ) 

K - f e l d s p a r 
Pyroxene 

Hornblende 

60 
18 
15 
3 
2 B i o t i t e 

Epidote 
Prehnite 
A p a t i t e 
Sphene 

Opaques 

t r a c e 
t r a c e 
t r a c e 
t r a c e 
2 

T h i s i s another homogenous p o r p h y r i t i c rock. I t i s d i s t i n g u i s h e d 
by the s t r o n g a l t e r a t i o n of p l a g i o c l a s e phenocrysts and the r e l a t i v e 
abundance of f r e s h pyroxene. 

Phenocrysts, 0.1 - 2.0mm i n s i z e , make up about 70% of the rock. 
They are predominantly p l a g i o c l a s e , with accessory c o l o u r l e s s to 
pale green cl i n o - p y r o x e n e , and minor hornblende and b i o t i t e . 

The p l a g i o c l a s e phenocrysts are s t r o n g l y p e r v a s i v e l y a l t e r e d to 
f i n e - g r a i n e d s e r i c i t e and c l a y s . Pyroxene i s t y p i c a l l y f r e s h . The 
b i o t i t e commonly mantles the hornblende, and i s appa r e n t l y a l a t e 
magmatic m o d i f i c a t i o n of that m i n e r a l . 

The groundmass i s very f i n e - g r a i n e d , f e l s i t i c K-spar, with t i n y 
sub-phenocrysts of p l a g i o c l a s e , f l e c k s of pyroxene and disseminated 
f i n e - g r a i n e d opaques. I t i s a l s o t u r b i d and p e r v a s i v e l y a l t e r e d , 
g i v i n g the rock a r a t h e r d i f f u s e t e x t u r a l aspect i n t h i n s e c t i o n . 

Traces of epidote occur as r a r e h a i r l i n e v e i n l e t s , and p r e h n i t e i s 
seen as a few, s m a l l , f e a t h e r y - t e x t u r e d patches. 



SAMPLE No Number C 

Neg. 146-6: Shows s t r o n g l y p o r p h y r i t i c t e x t u r e with abundant, 
somewhat i l l - d e f i n e d , subhedral phenocrysts of p e r v a s i v e l y a l t e r e d 
p l a g i o c l a s e ( l i g h t grey, speckled) and f r e s h euhedral pyroxene 
(blues, brown). More scrappy orange-brown mafics (e.g. c e n t r e , 
bottom; l e f t ) are b i o t i t e and/or hornblende. Note f i n e - g r a i n e d 
f e l s i t i c groundmass with dark speckled appearance due to a l t e r a t i o n 
and f i n e - g r a i n e d m a f i c s . 



No. 18 

SAMPLE: No Number "D n FINE-GRAINED MONZONITE 

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 
S e r i c i t e ) 

C l a y s ) 
C l i n o p y r o x e n e 

50 
20 

14 
10 

4 

B i o t i t e 
A p a t i t e 
Opaques 

t r a c e 
2 

T h i s i s a n o t h e r q u a r t z - f r e e i n t e r m e d i a t e i g n e o u s r o c k w h i c h h as a 
s i m i l a r g e n e r a l a p p e a r a n c e t o o t h e r s o f t h e s u i t e on t h e m a c r o s c o p i c 
s c a l e . 

I n t h i n s e c t i o n i t i s s e e n t o be t e x t u r a l l y d i s t i n c t i v e and n o t a b l y 
f r e s h . 

The maj o r c o n s t i t u e n t i s p l a g i o c l a s e , w h i c h o c c u r s as a s u b - o r i e n t e d 
a g g r e g a t e o f s h a r p l y d e f i n e d , e l o n g a t e , p r i s m a t i c e u h e d r a , 0.2 -
2.Oram i n s i z e . The i n t e r s t i c e s i n t h i s a g g r e g a t e a r e f i l l e d by 
p o c k e t s o f r e l a t i v e l y c o a r s e , f r e s h K - f e l d s p a r . The p l a g i o c l a s e 
shows s p o r a d i c , p a t c h y a l t e r a t i o n t o s e r i c i t e and c l a y s , b u t i s 
m o s t l y w a t e r - c l e a r and w i t h s h a r p l y d e f i n e d t w i n n i n g . I t h a s t h e 
c o m p o s i t i o n o f a n d e s i n e . 

M a f i c s c o n s i s t o f f r e s h , p a l e g r e e n c l i n o p y r o x e n e ( d i o p s i d i c 
a u g i t e ? ) as s u b h e d r a l , s u b - e q u a n t g r a i n s , 0.1 - 1.0mm i n s i z e , o f t e n 
c l u m p e d . T h e s e a r e o f t e n m a n t l e d by f r e s h , c o a r s e - g r a i n e d b i o t i t e , 
as i r r e g u l a r g r a i n s t o 2.0mm o r more. The b i o t i t e a l s o o c c u r s 
i n d e p e n d e n t l y , as s k e l e t a l / p o i k i l i t i c p l a t e s . The p y r o x e n e / b i o t i t e 
c l u m p s commonly show s u b - o p h i t i c r e l a t i o n s w i t h t h e p l a g i o c l a s e 
a g g r e g a t e . 

Opaque o x i d e s , as e q u a n t s u b h e d r a l g r a i n s 0.02 - 0.2mm i n s i z e , show 
a c l o s e a s s o c i a t i o n w i t h t h e raafic c l u m p s - p a r t i c u l a r l y t h e 
b i o t i t e . 

T h i s r o c k i s o f d i a b a s i c a f f i n i t i e s , and i s a f i n e - g r a i n e d , 
m o n z o - d i o r i t e - p o s s i b l y a d y k e p h a s e . The i n c i p i e n t f l o w 
a l t e r a t i o n i n t h e m a t r i x i s p r o b a b l y r e l a t e d t o i n t r u s i o n as a 
c r y s t a l mush. 



SAMPLE No number D 

Neg. 146-7: T y p i c a l f i e l d showing d i s t i n c t i v e l y f r e s h , 
strongly-twinned, weakly o r i e n t e d c h a r a c t e r of subhedral p l a g i o c l a s e 
aggregate, with coarse p l a t e s of b i o t i t e (brown or p i n k i s h brown, 
e.g. top r i g h t ; bottom) o p h i t i c a l l y e n c l o s i n g p l a g i o c l a s e and 
pyroxene g r a i n s (blue, v i o l e t , orange). Note pocket of coarse 
K - f e l d s p a r (grey, untwinned, t o p ) . Black g r a i n s are opaque oxides. 
T h i s i s a t e x t u r e of i n t r u s i v e aspect. 



No. 10 
SAMPLE: N. End "A PORPHYRITIC LATITE 

E s t i m a t e d mode 

P l a g i o c l a s e 
S e r i c i t e 

K - f e l d s p a r 
P y r o x e n e 

H o r n b l e n d e 

30 
17 
35 
12 
3 

C a r b o n a t e 
A p a t i t e 

t r a c e 
t r a c e 
3 Opaques 

T h i s i s a s t r o n g l y p o r p h y r i t i c r o c k o f s i m p l e c o m p o s i t i o n - somewhat 
s i m i l a r t o t h a t o f No Number "C". I t d i f f e r s f r o m t h a t s a m p l e i n 
t h e s t r o n g l y d e f i n e d f l o w o r i e n t a t i o n e x h i b i t e d by t h e p h e n o c r y s t s . 

E u h e d r a l p h e n o c r y s t s make up some 6 0 % o f t h e r o c k . They a r e 
p r e d o m i n a n t l y p l a g i o c l a s e , as d i s c r e t e , r a t h e r e l o n g a t e , p r i s m a t i c 
c r y s t a l s , 0.1 - 1.0mm i n s i z e . F r e s h a u g i t i c p y r o x e n e , as e u h e d r a 
0.05 - 0.5mm i n s i z e , p l u s m i n o r brown h o r n b l e n d e , a r e t h e r e m a i n i n g 
p h e n o c r y s t s . 

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

The p h e n o c r y s t s show a s t r o n g p a r a l l e l i s m o f o r i e n t a t i o n . They a r e 
s e t i n a f i n e - g r a i n e d , t u r b i d , b r o w n i s h , d i f f u s e l y f e a t h e r y t o 
s u b - t r a c h y t i c g r o u n d m a s s o f K - f e l d s p a r . 

Opaques ( F e - T i o x i d e s ) a r e r e l a t i v e l y a b u n d a n t , as t i n y s p e c k s (5 -
20 m i c r o n s ) , r a t h e r e v e n l y d i s s e m i n a t e d t h r o u g h t h e g r o u n d m a s s , and 
as c o a r s e r , a n h e d r a l g r a i n s ( s u b - p h e n o c r y s t s ) t o 0.2mm, r a n d o m l y 
s c a t t e r e d and a s s o c i a t e d w i t h t h e m a f i c s . 



SAMPLE N. End A 

Neg. 146-8: Shows s t r o n g l y o r i e n t e d f a b r i c of abundant p r i s m a t i c 
phenocrysts of p l a g i o c l a s e (grey, showing p i n k i s h s p e c k l i n g of 
per v a s i v e s e r i c i t i z a t i o n ) ; f i e l d a l s o i n c l u d e s phenocrysts of f r e s h 
pyroxene (yellow, greys, bottom, l e f t c e n tre) and hornblende (brown 
e.g. bottom r i g h t , top l e f t ) . Small, equant, blue-grey g r a i n at 
borrom r i g h t i s a p a t i t e . 



No. 12 
SAMPLE: N. End "B n ALTERED MONZONITE 

E s t i m a t e d mode 

P l a g i o c l a s e 
S e r i c i t e 

K - f e l d s p a r 
C h l o r i t e ( ? ) 

C a r b o n a t e 

15 
15 
38 
8 

19 
1 
1 
1 
2 

G a r n e t 
A p a t i t e 
Sphene 

Opaques 

T h i s i s a n o t h e r v a r i a n t o f t h e m o n z o n i t i c i g n e o u s r o c k s o f t h e 
s u i t e . I t i s one o f t h e g r a n u l a r a g g r e g a t e t y p e ( a s d i s t i n c t f r o m 
t h o s e made up o f d i s c r e t e p h e n o c r y s t s i n a f i n e - g r a i n e d g r o u n d m a s s ) 
and i s r a t h e r s t r o n g l y a l t e r e d . 

The p r o p o r t i o n s o f p l a g i o c l a s e t o K - f e l d s p a r a r e d i f f i c u l t t o 
e s t i m a t e , as t w i n n i n g i s o n l y p o o r l y d e v e l o p e d . K - s p a r a p p e a r s 
r e l a t i v e l y a b u n d a n t . 

The f e l d s p a r s a r e i n t i m a t e l y i n t e r g r o w n as an a g g r e g a t e o f s u b h e d r a l 
g r a i n s , 0.2 - 1.0mm i n s i z e , w i t h a m i n o r i n t e r s t i t i a l p h a s e o f 
somewhat f i n e r g r a i n s i z e . 

S u b - p r i s m a t i c p a t c h e s , 0.05 - 0.5mm i n s i z e , composed o f c a r b o n a t e 
i n t e r g r o w n w i t h a p a l e g r e e n m i c a c e o u s m i n e r a l ( c h l o r i t e ? s e c o n d a r y 
b i o t i t e ? ) o c c u r e v e n l y s c a t t e r e d t h r o u g h o u t ; t h e s e a p p e a r t o 
r e p r e s e n t t o t a l l y a l t e r e d m a f i c s . 

The f e l d s p a r s a r e r a t h e r s t r o n g l y and d i f f u s e l y a l t e r e d t o 
f i n e - g r a i n e d s e r i c i t e and c l a y s a n d / o r f l e c k e d w i t h c a r b o n a t e . 

The r e l a t i v e a b u n d a n c e o f a c c e s s o r y a p a t i t e and s p h e n e , as d i s c r e t e 
e u h e d r a l and s u b h e d r a l g r a i n s , t o 0.4mm i n s i z e , i s n o t a b l e . 
Opaques ( F e - T i o x i d e s ) a r e a l s o r a t h e r common, a s r a n d o m l y 
d i s s e m i n a t e d , e q u a n t s u b h e d r a , 0.01 - 0.2mm i n s i z e . 

The r o c k i s c u t by a few h a i r l i n e n e t w o r k v e i n l e t s o f z o n e d , 
y e l l o w - b r o w n g a r n e t . 



SAMPLE N. End B 

Neg. 146-9: S u b - p o r p h y r i t i c aggregate of subhedral-anhedral 
f e l d s p a r s , showing minutely f i n e - g r a i n e d d u s t i n g by s e r i c i t e . F i e l d 
i n c l u d e s accessory a p a t i t e (dark grey equant g r a i n , lower l e f t 
c entre) and sphene (dark rimmed, l i g h t brown, to l e f t of the 
a p a t i t e ) . Note abundant carbonate as f i n e - g r a i n e d f l e c k s 
i n t e r g r a n u l a r to the f e l d s p a r aggregate. Dark areas of c h l o r i t e 
pockets s c a t t e r e d b l a c k g r a i n s are opaque oxides. 



SAMPLE N. End B 

Neg. 146-10: P l a n e - p o l a r i z e d l i g h t . 
Shows a l t e r e d f e l d s p a r s ( l i g h t brownish, mottled) with a l t e r e d mafic 
g r a i n s (pseudomorphed by w h i t i s h carbonate and g r e e n i s h secondary 
micas, lower l e f t ) . F i e l d i n c l u d e s i r r e g u l a r v e i n l e t of garnet 
(yellow brown with dark c r a c k s : top l e f t to bottom r i g h t ) . Fresh 
white g r a i n at top r i g h t i s a p a t i t e . 



No. 13 

SAMPLE: N.End "C" ALTERED PORPHYRITIC LATITE 

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 

34 
38 
9 
3 
4 
8 
2 

Se r i c i t e 
P y r o x e n e 

C a r b o n a t e 
P r e h n i t e 
C h l o r i t e 
B i o t i t e 
E p i d o t e 
A p a t i t e 
Opaques 

t r a c e 
t r a c e 
t r a c e 
2 

T h i s i s a n o t h e r e x a m p l e o f t h e p o r p h y r i t i c l a t i t e l i t h o t y p e common 
t h r o u g h o u t t h e s u i t e . I t i s d i s t i n c t i v e f o r t h e r e l a t i v e l y common 
o c c u r r e n c e o f p r e h n i t e , and f o r t h e s t r o n g l y a l t e r e d f o r m o f t h e 
p y r o x e n e . 

P h e n o c r y s t s make up a b o u t 6 0 % o f t h e r o c k . T h e s e a r e p r e d o m i n a n t l y 
p l a g i o c l a s e , as s u b h e d r a l - e u h e d r a l i n d i v i d u a l s , 0.2 - 2.5mm i n s i z e . 
O r i g i n a l p y r o x e n e a l s o f o r m s p h e n o c r y s t s ( s o m e t i m e s o f n o t a b l y 
e l o n g a t e f o r m ) b u t i s now p a r t i a l l y , o r c o m p l e t e l y , p s e u d o m o r p h e d by 
i n t e r g r o w t h s o f c a r b o n a t e , c h l o r i t e and m i n o r p r e h n i t e . 

The p l a g i o c l a s e shows g e n e r a l l y m i l d p e r v a s i v e s e r i c i t i z a t i o n , b u t 
i s o f t e n p a t c h i l y a l t e r e d t o d i f f u s e c l u m p s o f a p p a r e n t p r e h n i t e . 

A few s m a l l , r o u n d e d b o d i e s o f p r e h n i t e and o f c a r b o n a t e i n t h e 
groundmass may be a l t e r e d m a f i c s , o r a r e p o s s i b l y v e s i c u l a r 
f i l l i n g s . 

The g r o u n d m a s s i s b r o w n i s h , t u r b i d , v e r y f i n e - g r a i n e d , f e a t h e r y t o 
m e s h w o r k - t e x t u r e d K - f e l d s p a r , w i t h t i n y g r a n u l e s o f r e l i c t p y r o x e n e , 
c h l o r i t i c p s e u d o m o r p h s and m i c r o n - s i z e d o p a q u e s . 

C o a r s e r o p a q u e s ( F e - T i o x i d e s ) f o r m e v e n l y d i s s e m i n a t e d , 
e q u a n t / s u b h e d r a l i n d i v i d u a l s and c l u m p s , 0.05 - 0.5mm i n s i z e . 



SAMPLE N. End C 

Neg. 146-11: Shows subhedral p l a g i o c l a s e phenocrysts with patches 
and f l e c k s of replacement by p r e h n i t e ( p a s t e l c o l o u r s ) . A l s o 
p r e h n i t e as small v e s i c u l a r clump at top r i g h t . Note f i n e - g r a i n e d 
meshwork t e x t u r e of the p o t a s s i c groundmass i n t h i s rock. 



No. 14 
SAMPLE: N.End "D r i FRAGMENTAL LATITE 

E s t i m a t e d mode 

P l a g i o c l a s e ) 
P e r t h i t e ) 

K - f e l d s p a r 
S e r i c i t e ) 

20 

38 
10 C l a y s ) 

C h l o r i t e 15 
15 C a r b o n a t e 

A p a t i t e 
Sphene 

Opaques 

t r a c e 
1 
1 

T h i s s a m p l e shows c l e a r l y r e c o g n i z a b l e f r a g m e n t a l c h a r a c t e r on t h e 
m a c r o s c o p i c s c a l e ( s e e s t a i n e d c u t - o f f b l o c k ) , w i t h r o u n d e d t o 
a n g u l a r c l a s t s , 1 - 15mm i n s i z e . 

T h e s e a r e n o t r e a d i l y d i s t i n g u i s h a b l e i n t h i n s e c t i o n , due t o t h e 
f a c t t h a t t h e r o c k i s e s s e n t i a l l y m o n o - l i t h i c ( s i n g l e r o c k t y p e ) . 
V e r y s i i g h t v a r i a t i o n s i n t e x t u r e , and i n t e n s i t y o f a l t e r a t i o n , a r e 
a l l t h a t d i s t i n g u i s h t h e f r a g m e n t a l c o m p o n e n t s . 

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

The p r i n c i p a l c o m p o n e n t s a r e f e l d s p a r s , as a g r a n u l a r a g g r e g a t e o f 
g r a i n s i z e 0.01 - 0.1mm, s o m e t i m e s i n t e r s t i t i a l t o r a t h e r d i f f u s e 
p h e n o c r y s t s i n t h e s i z e r a n g e 0.1 - 0.5mm ( r a r e l y t o 1.0mm o r m o r e ) . 
The f i n e - g r a i n e d m a t r i x a p p e a r s t o be d o m i n a n t l y K - f e l d s p a r , w h i 1 s t 
t h e p h e n o c r y s t s a r e e i t h e r p l a g i o c l a s e o r p e r t h i t e . 

The r o c k shows a s t r o n g b r o w n i s h t u r b i d i t y , a f f e c t i n g b o t h 
p h e n o c r y s t s and m a t r i x . 

No p r i m a r y m a f i c s a r e s e e n , b u t c a r b o n a t e and m i n u t e l y f e l t e d 
c h l o r i t e , o f t e n i n t e r g r o w n , a r e common c o n s t i t u e n t s , and may 
r e p r e s e n t a l t e r e d m a f i c s . They o c c u r a s i r r e g u l a r t o s u b - p r i s m a t i c 
c l u m p s t h r o u g h o u t . 

A p a t i t e , s p h e n e and o p a q u e s a r e t h e u s u a l m i n o r a c c e s s o r i e s . 



SAMPLE N. End D 

Neg. 146-12: H e t e r o g e n o u s a g g r e g a t e o f f e l d s p a r s , i n c l u d i n g 
s c a t t e r e d p h e n o c r y s t - l i k e g r a i n s ( e . g . c e n t r e , u p p e r c e n t r e ) , m o s a i c 
t e x t u r e d a g g r e g a t e s o f s t r o n g l y b r o w n / t u r b i d K - s p a r ( e . g . l o w e r 
l e f t ; r i g h t ) and p o c k e t s o f v e r y f i n e f e l s i t i c m a t e r i a l ( b l u i s h - g r e y 
e.g. u p p e r l e f t ) . F i n e - g r a i n e d c a r b o n a t e ( p i n k i s h ) o c c u r s as 
i n t e r g r a n u l a r f l e c k s . T h i s r o c k may be o f r e l a t e d t y p e t o 88-39 99' 
(Neg. 1 4 5 - 1 0 ) . 



C I 

NO. 15 

SAMPLE: Bootjack Lake, West Shore ANDESITE 

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 

65 
8 
6 

15 
3 

C h l o r i t e 
E p i d o t e 

C a r b o n a t e 
Opaques) 
R u t i l e ) 3 

T h i s i s a r o c k o f s l i g h t l y d i f f e r e n t c o m p o s i t i o n t o most o f t h e 
s u i t e . I t c o n t a i n s o n l y m i n o r K - f e l d s p a r , and shows r e l a t i v e l y 
s t r o n g e p i d o t e d e v e l o p m e n t . 

I t c o n s i s t s o f a r a n d o m l y o r i e n t e d , r a t h e r b l o c k y a g g r e g a t e o f 
s h a r p l y d e f i n e d , s u b h e d r a l p l a g i o c l a s e c r y s t a l s , 0.05 - 0.5mm i n 
s i z e ( r a r e l y t o 1.0mm). A m i n o r , v e r y f i n e - g r a i n e d f e l s i t i c ( 0 . 01 -
0.05mm) p h a s e o c c u r s i n t e r s t i t i a l l y ; t h i s i s p r o b a b l y m a i n l y K - s p a r . 

E p i d o t e i s a b u n d a n t , as i r r e g u l a r c l u m p s and n e t w o r k s o f 
w e l l - c r y s t a l l i z e d g r a n u l e s , c o n c e n t r a t i n g as s u b - p r i s m a t i c p a t c h e s 
t o 0.5mm o r more i n s i z e . I t a p p e a r s m a i n l y t o r e p l a c e p l a g i o c l a s e , 
and i s o f t e n s e e n a s p a t c h e s a n d c o r e z o n e s i n t h e c o a r s e r c r y s t a l s . 

I n p a r t , t h e e p i d o t e may a l s o r e p l a c e o r i g i n a l m a f i c s . T h i s i s a l s o 
t r u e o f c h l o r i t e , w h i c h f o r m s s m a l l p o c k e t s and t i n y p s e u d o m o r p h s ( ? ) 
t h r o u g h o u t , and c a r b o n a t e w h i c h l o c a l l y f o r m s i r r e g u l a r p a t c h e s and 
n e t w o r k s s i m i l a r t o t h e e p i d o t e . 

O t h e r t h a n t h e e p i d o t i z a t i o n , t h e p l a g i o c l a s e a g g r e g a t e i s n o t a b l y 
c l e a r and f r e s h - l o o k i n g . I t shows good t w i n n i n g , i n d i c a t i n g a 
c o m p o s i t i o n o f a r o u n d An-35 ( a n d e s i n e ) . 

Opaques and s u b - o p a q u e s ( r u t i l e ) a r e r a t h e r a b u n d a n t , as r a n d o m l y 
d i s s e m i n a t e d f i n e g r a n u l e s and s m a l l c l u m p s , 10 - 200 m i c r o n s i n 
s i z e . 



SAMPLE Bootjack Lake, West Shore 

Neg. 146-13: Shows mi c r o g r a n u l a r aggregate of subhedral 
p l a g i o c l a s e . Note r a t h e r even development of e p i d o t e (orange-pink) 
as i r r e g u l a r granules i n t e r s t i t i a l t o , and w i t h i n , p l a g i o c l a s e -
which i s otherwise n o t a b l y c l e a r and f r e s h . Carbonate ( p a s t e l pink) 
shows s i m i l a r mode to epidote (e.g. lower l e f t ) . 



SAMPLE Bootjack Lake, West Shore 

Neg. 146-14: Shows core replacement of p l a g i o c l a s e phenocrysts by 
epidote ( c o l o u r s ) . Note c h l o r i t e ( o l i v e brown) and carbonate (pale 
p i n k i s h ) i n groundmass. 


