
6 0 0 0 7 5 

MINERALOGICAL PROBLEM NO. 4 



MORRIS MINE 

The f o l l o w i n g i n f o r m a t i o n i s t a k e n f r om the R e p o r t by 
the M i n s t e r o f M i n e s 1935 . 

The p r o p e r t y , M o r r i s M i n e , i s s i t u a t e d s o u t h o f t h e 
head o f Mathew G r e e k , 3 m i l e s S o u t h e a s t o f the s o u t h end 
o f T a t l a y o k o L a k e , n e a r the e a s t boundary o f the Nanaimo 
M i n i n g D i v i s i o n . A c c e s s t G the a r ea i s by Road , 160 m i l e s 
f rom W i l l i a m s L a k e , on the P a c i f i c G r e a t E a s t e r n R a i l r o a d , 
o r i n the B u t e I n l e t , and 45 m i l e s up Homathko R i v e r to 
T a t l a y o k o L a k e . 

The Mine was d i s c o v e r e d i n 1907 by T. M o r r i s , and has 
not been worked f o r the l a s t 30 - 40 y e a r s . 

GEOLOGY: 

Rocks i n the \ r e a c o n s i s t o f X r g i l l i t e , S a n d s t o n e , and 
t h i n beds o f X n e r ^y X o n g l o m e r a t . No t f a r away a r e s t o c k s o f u, * f 

^ % u a r t z - E t i o r i t e . x S e v e r a l b y k e s o f C o m p o s i t i o n , D . i o r i t e to NK*/ 
B a s a l t , c u t the C o u n t r y Rock . Q u a r t z ( V e i n s , S t r i n g e r s and * / 
L enses ) f i l l s f i s s u r e s , o r f r a c t u r e s i n Count r y Rock . The /AA^ „ 
v e i n s s t r i k e N o r t h e a s t . N o . l V e i n ( M o r r i s V e i n ) i s b e s t 
e x p o s e d . I t can be f o l l o w e d 850*be tween e l e v a t i o n s 6150* 
to 6 6 0 0 1 . I t s t r i k e s S o u t h e r l y , and d i p s 25 ° - 50° E a s t . 
I t i s exposed unde rg round o v e r 2 8 0 ' . The v e i n c u t s A r g i l l i t e , 
but f o l l o w s o n e , o r b o t h w a l l s of a B a s a l t Dyke , w h i c h i s 
f rom 2 - 6 1 w i d e . A t e l e v a t i o n 6250* t h e r e i s 3 - 5 ' o f 
s t r o n g S u l p h i d e m i n e r a l i z a t i o n on f o o t w a l l s i d e o f Dyke . 
A t e l e v a t i o n 6550* t h e r e i s s i m i l a r m i n e r a l i z a t i o n 1 5 " w ide 
on h a n g i n g w a l l a n d 1 2 - 1 8 " on the f o o t w a l l . The p a y s t r e a k 
g e n e r a l l y i s l e s s than 2 f , l o c a l l y i t r e a c h e s 5 * . I n A d i t 1, 
the p a y s t r e a k ave raged 2 . 7 3 f w i d e . 

M i n e r a l s i n app rox ima t e o r d e r o f abundance : 
S t i b n i t e , A r s e n o p y r i t e , P y r i t e , 
S p h a l e r i t e and T e t r a h e d r i t e . 

Gangue M i n e r a l s : 
Q u a r t z w i t h a l t e r e d c r u s h e d w a l l r o c k , and 
K a o l i n i t i c m a t e r i a l - M i n o r G a l c i t e . 

GRADE: 
18 Samples a ve raged .25 Oz/Ton o f A u , and 3 . 1 

Oz/Ton o f A g . Ag a t t r i b u t e d to the p r e s e n c e o f T e t r a h e d r i t e . 

S t i b n i t e , A r s e n o p y r i t e g i v e y e l l o w g r e e n o x i d a t i o n 
p r o d u c t s . 
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SPECIMENS: 

23 P o l i s h e d S e c t i o n s . 

2 S e c t i o n s i n t r a n s p a r e n t g l a s s ( 1 O x i d i z e d - 1 Not ) 
9 S e c t i o n s by R . B . C a m p b e l l No . 1 - 9 
3 S e c t i o n s by H . L i v i n g s t o n No. 1 - 3 
6 S e c t i o n s by J . G . J o h n A - F 
3 S e c t i o n s by MacRae #4, #5, #20. 

A l a r g e amount o f u n s o r t e d H a n d s p e c i m e n s . 

D e s c r i p t i o n o f v a r i o u s Hand Spec imens . 

1. H . V . Warren (11) N o . 4 . 

The Specimen i s f r e s h . I t c o n s i s t s m a i n l y o f Q u a r t z 
( 8 0 $ ) , M e t a l l i c M i n e r a l s S t i b n i t e ( 2 0 $ ) , M i n o r P y r i t e i n 
Cubes l e s s t h a n 1 mm, C h a l c o p y r i t e and S p h a l e r i t e o f Brown 
c o l o u r . The M i n e r a l i z a t i o n i s more o r l e s s u n i f o r m l y 
d i s t r i b u t e d t h r o u g h the Spec imen , w i t h odd a g g r e g a t e s o f 
P y r i t e . A l i g h t Green powdry M i n e r a l , o c c u r s on the s u r f a c e 
i n a few p l a c e s - p r o b a b l y S c o r o d i t e . The Specimen i s 
f rom a s t r o n g l y b r e c c i a t ed Q u a r t z v e i n w i t h m e t a l l i c 
m i n e r a l s f i l l i n g spaces and r e p l a c i n g the b r e c c i a m a t r i x . 

2 . H . V . War ren (21) N o . 8 . 

The Spec imen i s open space f i l l i n g w i t h Q u a r t z 
c r y s t a l s g r ow ing more o r l e s s p e r p e n d i c u l a r l y to the w a l l 
o f the v e i n and w i t h c r y s t a l s ( n e ed l e s ) o f A r s e n o p y r i t e 
i n i t a l s o g r o w i n g p e r p e n d i c u l a r l y to the w a l l i n t y p i c a l 
cockscomb s t r u c t u r e . T h i s o c c u p i e s 1 " - J " o f t h e v e i n -
n ex t comes a £ n band o f Q u a r t z , A r s e n o p y r i t e , and d a r k 
brown S p h a l e r i t e . These bands o c c u r s y m e t r i c a l l y on b o t h 
s i d e s o f t h e v e i n and the m i d d l e i s t a k e n by l j w to f n o f 
Q u a r t z and S t i b n i t e . The A r s e n o p y r i t e t a k e s on a s t r o n g 
t a r n i s h - b l u e - p u r p l e - g r e e n ( B l o w f l y c o l o u r s ) . 
T h i s i s e v i d e n t l y d e p o s i t i o n on the w a l l s o f an open f r a c t u r e 
i n a sequence q t z . , A r s e n o p y r i t e , - q t z . , A r s e n o p y r i t e , 
S p h a l e r i t e , - Q t z . , S t i b n i t e . Some m i n o r Green o x i d a t i o n 
p r o d u c t s - S c o r o d i t e . *p 

3 . E . V . Warren (5) N o . 2 . 

Open V e i n f i l l i n g show ing v e r y good Cockscomb, and 
c r u s t i f i c a t i o n b a n d i n g . D e p o s i t i o n i s no t q u i t e s y m e t r i c a l 
on b o t h s i d e s o f the v e i n , but the sequence i s the same, 
w i t h P y r i t e o c c u r i n g i n w a l l r o c k ( y e l l o w Carbona te ) and 
c l o s e to w a l l s o f the v e i n , hence P y r i t e d e p o s i t e d a t the 
same t ime as A r s e n o p y r i t e , o r maybe even b e f o r e . 
A r s e n o p y r i t e a l s o o c c u r s i n the w a l l r o c k . I n the m i d d l e 
o f the V e i n w i t h the S t i b n i t e and Q u a r t z , o c c u r s i n 
a g g r e g a t e s a b l a c k b l u i s h v e r y s o f t m i n e r a l , and g r e a s y so 
t h a t i t s t i c k s a b i t to the n e e d l e - u n i d e n t i f i e d . 
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H . V . Warren (5) No . 2 . (Sawed o f f S e c t i o n ) 

B r e c c i a t i o n o f 'White B u l l Q u a r t s w i t h f i l l i n g o f 
space hy new B l u e Q u a r t z and M e t a l l i c m i n e r a l s - m o s t l y 
A r s e n o p y r i t e , P y r i t e a l s o two s p e c s o f M a g n e t i t e , and i n 
c o n t a c t w i t h i t o c c u r s the da rk s o f t B l u i s h m i n e r a l . 
T e t r a h e d r i t e i s a l s o p r e s e n t , a l s o n e e d l e s o f S t i b n i t e 
w i t h a s t r o n g b l u e t a r n i s h . 

H . V . Warren (19) N o . 6 . 

C o n s i s t i n g m o s t l y o f Whi t e Q u a r t z , w i t h a f ew specs 
o f s o f t S t i b n i t e . One p a r t o f Spec imen i s s t r o n g l y m i n e r a l i z e d 
w i t h A r s e n o p y r i t e , P y r i t e and a l a r g e amount o f d a r k ( m e t a l l i c ) 
s p h a l e r i t e - on top o f the S p h a l e r i t e and b e s i d e i t i n the 
Q u a r t z t h e r e i s a c l e a r - v i t r e o u s - s o f t m i n e r a l g r ow ing i n 
a r a d i a t i n g f o rm (1 mm a c r o s s ) . P r o b a b l y s econdary Hemimorph i t 

H . V . War ren (7) N o . 3 . 

Spec imen 1 - C r u s t i f o r m e d b a n d i n g w i t h S t i b n i t e i n 
b l u e t a r n i s h e d n e e d l e s g r o w i n g p e r p e n d i c u l a r to the w a l l 
o f the v e i n nex t to a g g r e g a t e s o f A r s e n o p y r i t e . 

Spec imen 2 - B r e c c i a t ed r o c k w i t h d a r k b l u i s h v e r y 
s o f t ( can s c r a t c h w i t h f i n g e r n a i l ) m i n e r a l - same as 
p r e v i o u s u n i d e n t i f i e d m i n e r a l , t a k i n g on a t h i c k w h i t e , 
y e l l o w , powdery , s o f t s econdary c o v e r . T h e ^ U n i d e n t i f i e d 
M i n e r a l i s p r o b a b l y S t i b n i t e i n a s t a t e o f o x i d a t i o n , and 
the c o v e r b e i n g ^c^ex^ivti^te. P y r i t e and A r s e n o p y r i t e o c c u r s 
i n c l o s e by ( 2 m ) spaced f r a c t u r e s a l s o r a d i a t i n g agg r ega t e 
o f A r s e n o p y r i t e n e e d l e s . 

Box : The B l a c k C r y s t a l s . 

M a i n l y Q u a r t z w i t h c o n s i d e r a b l e g r e e n c o v e r i n g . 
M e t a l l i c m i n e r a l s amount to 12$ , h a l f o f w h i c h i s brown 
S p h a l e r i t e . Three specs o f f r e e G o l d o c c u r i n the Q u a r t z 
i n c o n t a c t w i t h S p h a l e r i t e o r c l o s e to i t - a l s o A r s e n o p y r i t e , 
P y r i t e . M i n e r a l s a r e i r r e g u l a r l y d i s t r i b u t e d . W e a t h e r i n g 
g i v e s a t h i c k c o v e r o f brown L i m o n i t i c m a t e r i a l w i t h g r e e n 
p a t c h e s o f S c o r o d i t e . I n Y e l l o w s o f t Ca rbona t e m i n e r a l t h e r e 
o c c u r s s m a l l b l a c k c r y s t a l s ( B l a c k t a r n i s h ) - s o f t non -magne t i c 
m e t a l l i c Grey - seems to show up b e s t on wea the r ed s u r f a c e , -
p r o b a b l y s t r o n g l y t a r n i s h e d , and somewhat o x i d i z e d P y r i t e cubes 

O t h e r Hand Spec imens a l s o show C h a l c o p y r i t e , o t h e r w i s e 
they are the same. 
I n Sample M o r r i s No .9 t h e r e i s more (1 Speck ) f r e e g o l d . 
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POLISHED SECTIONS 

M i n e r a l s i d e n t i f i e d i n d e c r e a s i n g o r d e r o f abundance . 

HYDROTHERMAL: 

I. 
2. 

4 . 

5 . 

6 . 
7 . 

9 . 

1 0 . 

SYNGSNETTC: 

1 1 . 

i a . 

1 3 . 

14 . 

GANGUE: 

S t i b n i t e S b 2 S3 ( T r a c e s o f F e , P b , C u ) 15$ . 
A r s e n o p y r i t e Fe As S ( T r a c e s o f Co) 10$ *p 
S p h a l e r i t e ZnFeS (Maximum Fe 26$ - C h r i s t o p h i t e , f 

Mm 5 .81$ - Cd 1.66$) 2 $ . 
T e t r a h e d r i t e ( C u F e ) l g S h 4 S l 3 ( A l s o Ag up to 18$ Zn ,As ) 

P y r i t e ( F e S 2 ) 1$ 

M i n o r amounts o f 

C h a l c o p y r i t e C u 2 S . F e ^ S g . 

A r % n t i t e A g 2 S 

G o l d A u . S t r o n g l y s e c t i l e , but does no t r e a c t to 
ICON even a f t e r s e v e r a l m i n u t e s . 

H e s s i t e (?) AggTe 

S y l v a n i t e (?) Ag ,Au ,Te ,= 

C e r v a n t i t e SbgO^ - M i n u t e A c i c u l a r c r y s t a l s , f i b r o u s 
and powdery y e l l o w - s o f t . 

S c o r o d i t e F e ' 1 1 (As O4). 2HgO, po rous e a r t h l i k e , 
f i b r o u s s o f t g r e e n i s h ! 

L i m o n i t e FeO (OH). n H 2 0 p l u s F e a 0 3 . nH^O. 

Hemimorph i t e Z n 4 S i g 0 7 (OH)^. HgO. 

1 5 . Q u a r t z S i 0 2 . 

1 6 . C a l c i t e C a C 0 3 . 

There was some d i f f i c u l t y i n m i n e r a l i d e n t i f i c a t i o n . 

The o c c u r r e n c e o f H e s s i t e i s n o t a s c e r t a i n e d . The 
o c c u r r e n c e o f S y l v a n i t e i s d o u b t f u l , b u t i f the 
T e l l u r i d e H e s s i t e o c c u r s , t h e n i t i s a l s o l i k e l y t h a t 
S y l v a n i t e o c c u r s , 
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HESSITE : Appea r s as a l e a d grey s o f t s l i g h t l y s e c t i l e -
s t r o n g b l u i s h a n i s o t r o p i c - showing t w i n n i n g - t a k i n g 
good p o l i s h . 

E t c h T e s t s : 

H N 0 3 (1 :7 ) F a i n t y e l l o w t a r n i s h . 

H N 0 3 (1 :1 ) B l a c k - deep e t c h i n g . 

HC1 Y e l l o w T a r n i s h 

FeC l „ Deep B l u e T a r n i s h (Very C h a r a c t e r i s t i c ) 
o 

KCN No r e a c t i o n . 

A q . Reg . Y e l l o w T a r n i s h . 

SYLVANITE: M o n o c l i n i c p r i s m a t i c £/m. L i g h t g r e y Wh i t e m i n e r a l , 
v e r y f i n e g r a i n e d a l s o i n f i n e b l a d e s o r n e e d l e s and 
squa r e s and diamond s h a p e s . Not marked s t r o n g l y 
A n i s t r o p i c . 

E t c h T e s t s : 

HNO~ (1 :7 ) Neg . Ve ry c h a r a c t e r i s t i c i s a t a r n i s h o f 
Y e l l o w - Brown r i n g s on T e t r a h e d r i t e 
s u r r o u n d i n g f i n e g r a i n e d S y l v a n i t e . 

HNOg (1 :1 ) No r e a c t i o n f o r a few s e c o n d s , then 
s u d d e n l y a deep d a r k e t c h and e f f e r v e s e n c e . 

HC1 No r e a c t i o n . 

FeC l r , F a i n t Y e l l o w t a r n i s h o 

KCN No r e a c t i o n 

A q . Reg . No r e a c t i o n . 
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TEXTURES AMD PARA GENESIS 

G l a s s S e c t i o n ( I h o x i d i z e d ) 

M a i n l y A r s e n o p y r i t e o c c u r r i n g i n a u h e d r a l c r y s t a l s -
n e e d l e s and diamond shaped c r o s s - s e c t i o n s - a t t imes i t 
i s a l s o f i l l i n g spaces between p e r f e c t s i x s i d e d c r o s s 
s e c t i o n s o f Q u a r t z . C r y s t a l s o f A r s e n o p y r i t e has been 

" b i t t e n i n t o " by A r g e n t i t e . There a l s o o c c u r s ' T e t r a h e d r i t e 
wh i ch e n c l o s e s a b l e b b o f what was d e t e r m i n e d to be A r g e n t i t e . 
I n the T e t r a h e d r i t e , b u t c o n c e n t r a t e d i n the b o r d e r toward 
A r g e n t i t e t h e r e o c c u r s m i n u t e e x s o l u t i o n b o d i e s o f C h a l c o p y r i t e . 
T e t r a h e d r i t e and C h a l c o p y r i t e a r e s i m u l t a n e o u s . The c o n c e n t r a t i o n 
o f C h a l c o p y r i t e c l o s e to b o r d e r o f A r g e n t i t e i s more d i f f i c u l t 
to e x p l a i n - maybe i f T e t r a h e d r i t e r e p l a c e d A r g e n t i t e i t m i g h t 
t ake up some o f the s i l v e r i n A r g e n t i t e and d o i n g so i t i s u n a b l e 
to c o n t a i n as much Fe w h i c h w i l l s u b s e q u e n t l y combine w i t h Cu - S , 
to f o rm C h a l c o p y r i t e . ( T h i s m i gh t f o r m a t a l o w e r t empe ra tu r e 
than the a c c e p t e d (500° C) f o r T e t r a h e d r i t e - C h a l c o p y r i t e 
e x s o l u t i o n ) . ( F i g . l ) 

H . B . McRae S e c t i o n #20. 

S p h a l e r i t e o c c u r s i n c o n t a c t w i t h A r s e n o p y r i t e , the l a t t e r 
shows s t r a i g & t c r y s t a l b o u n d a r i e s b e i n g e a r l i e r t h a n S p h a l e r i t e . 
S t i b n i t e and T e t r a h e d r i t e show a v e r y c l o s e a s s o c i a t i o n w i t h 
smooth c u r v i n g b o u n d a r i e s and b l e b b s o f each i n the o t h e r -
p r o b a b l y s i m u l t a n e o u s d e p o s i t i o n . S t i b n i t e has f a i l e d f r a c t u r e s 
i n S p h a l e r i t e and a l s o to a s m a l l e x t e n t r e p l a c e d i t and 
A r s e n o p y r i t e . There i s a l s o some b r e a k i n g of the A r s e n o p y r i t e 
w i t h Q u a r t z e n t e r i n g f r a c t u r e s ( F i g . 3 ) . 

R . B . Campbe l l #2. 

T e t r a h e d r i t e has i n v a d e d t h i n l o n g f r a c t u r e s i h the S p h a l e r i t e , 
and a l s o r e p l a c e d i t to some e x t e n t showing b o t h m a t c h i n g and 
non m a t c h i n g w a l l s i n v e i n s . ( F i g . 4 ) . A l s o a n o t h e r m i n e r a l 
i s i n w i t h the T e t r a h e d r i t e to a s m a l l e x t e n t - a p r o b a b i l i t y —— £ 

— p r o p e r t i e s p o i n t to S y l v a n i t e . The Spec imen shows A r s e n o p y r i t e 
s c a t t e r e d t h r o u g h w i t h Q u a r t z . Through the m i d d l e o f the 
Spec imen goes a zone of s t r o n g l y f r a c t u r e d b r o k e n up A r s e n o p y r i t e -

S p h a l e r i t e . The boundary between them i s r a t h e r s t r a i g h t , 
p r o b a b l y the m i n e r a l i z i n g s o l u t i o n s have moved up the zone o f 
B r e c c i a t i o n , S p h a l e r i t e r e p l a c i n g the w a l l , T e t r a h e d r i t e mov ing 
i n t o l a t e r f r a c t u r e s i n the S p h a l e r i t e and s o l u t i o n s s e a l i n g the 
B r e c c i a zone w i t h Q u a r t z . 

R . B . C a m p b e l l #3. 

The S e c t i o n shows l a r g e p a t c h e s o f T e t r a h e d r i t e a s s o c i a t e d 
w i t h w h i c h t h e r e a r e some i n t e r e s t i n g s t r u c t u r e s . Around one 
l a r g e b l e b of T e t ^ h e d r i t e t h e r e a r e a r i m o f s m a l l b l e b s (1/5 mm h 

a B r e c c i a z one . Nex t 
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o f a s i l v e r y w h i t e s l i g h t y e l l o w m i n e r a l ( S y l v a n i t e ) ? . ( F i g . 5 ) . 
The t e x t u r e i s h a r d to e x p l a i n - one p o s s i b i l i t y I t h i n k i s t h a t 
the m i n e r a l e x i s t e d w i t h the T e t r a h e d r i t e and a s t h i s c o o l e d i t 
was f o r c e d out and " c ondensed " (. .-. l o o k s l i k e c o n d e n s a t i o n b u b b l e s 
around a d rop o f a c i d ) i n the r i m a round the T e t r a h e d r i t e . I n 
nea rby b l e b s o f T e t r a h e d r i t e t h e r e o e c u r s m i n u t e n e e d l e s ^ r e c t a n g l e s , 
cubes ,and diamond shapes of the m i n e r a l ( S y l v a n i t e ? ) (fi$ ^) 
I n t h a t S y l v a n i t e shows good c r y s t a l o u t l i n e s i t s h o u l d have 
d e p o s i t e d b e f o r e the T e t r a h e d r i t e but the c l o s e a s s o c i a t i o n shows 
t h a t they a r e p r o b a b l y o f same age . I n a n o t h e r p a r t o f the 1 
S e c t i o n th e r e o c c u r s H e s s i t e a l l s u r r o u n d e d by T e t r a h e d r i t e - / f- Yjjl 
c l o s e even b o u n d a r i e s , p r o b a b l y s i m u l t a n e o u s d e p o s t i o n , and ] A 
n e a r b y t h e r e o c c u r s an agg r ega t e o f a m i n e r a l (> S y l v a n i t e ) i n J 
n e e d l e s e x t e n d i n g i n t o T e t r a h e d r i t e - s i m u l t a n e o u s d e p o s i t i o n o r 
S y l v a n i t e r e p l a c i n g T e t r a h e d r i t e . S e v e r a l s p e c k s o f f r e e g o l d 
up to Imm i n s i z e o c c u r i n the s e c t i o n . I t does no t r e a c t to 
KGN even a f t e r s e v e r a l m i n u t e s b u t i t i s s t r o n g y e l l o w and i t shows 
the t y p i c a l wavy s u r f a c e o f g o l d and i t i s ve ry s e c t i l e . 

SEQUENCE OF DEPOSITION 

F i r s t m i n e r a l i z i n g s o l u t i o n s d e p o s i t e d 

Q u a r t z , A r s e n o p y r i t e , and P y r i t e 

F r a c t u r i n g of Gangue and A r s e n o p y r i t e 

D e p o s i t i o n o f 

S p h a l e r i t e , Q u a r t z , S t i b n i t e (?) 

D e p o s i t i o n o f 

S t i b n i t e , T e t r a h e d r i t e , A r g e n t i t e , C h a l c o p y r i t e , 
H e s s i t e , S y l v a n i t e . F r e e G o l d 
( A r g e n t i t e i s p r o b a b l y e a r l y i n the sequence) 

Secondary O x i d a t i o n 

H e m i m o r p h i t e , S c o r o d i t e , C e r v a n t i t e , L i m o n i t e . 

TEMPATURE OF DEPOSITION. 

F i r s t wave o f m i n e r a l i z i n g s o l u t i o n s o f Q u a r t z , A r s e n o p y r i t e , 
and P y r i t e where the h i g h e s t t empa tures o f d e p o s i t i o n - p o s s i b l y 
up to 500°C. S p h a l e r i t e i s o f an i n t e r m e d i a t e t empature as i s 
T e t r a h e d r i t e - the e x s o l u t i o n , C h a l c o p y r i t e - T e t r a h e d r i t e has been 
s e t a t 500°C by Edwards , a l s o 350°S has been sugges t ed and seems the 
more l i k e l y t empature i n t h i s d e p o s i t - unde r w h i c h S t i b n i t e and 
T e l l u r i d e s c o u l d have been d e p o s i t e d . 

The p r o p e r t y c a n then be c l a s s e d a s an E p i t h e r m a l d e p o s i t . 
M i n e r a l s d e p o s i t e d f i r s t a t r a t h e r h i g h tempature f o r t h i s 
c l a s s i f i c a t i o n b u t l a t e r m i n e r a l a s s emb lageag r e e s more w i t h t h i s , 
and the s t r u c t u r e w i t h the cockscomb and c r u s t i f i c a t i o n b a n d i n g shows 

d e p o s i t i o n i n open spaces - l ow p r e s s u r e - c l o s e to s u r f a c e . 
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