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1. 

The Use of E t c h i n g Reagents For The 

D e t e r m i n a t i o n of Z i n c k e n i t e 

1. I n t r o d u c t i o n 

Dr. H. V. Warren, i n s u g g e s t i n g to the w r i t e r the s u i t e 

of ores from the Robson Group as a t o p i c f o r a Geology 9 

t h e s i s , s t a t e d t h a t he would l i k e ' t o see a l i t t l e more work 

done on the ore as the o c c u r r e n c e of z i n c k e n i t e i n B r i t i s h 

Columbia i s no t e w o r t h y . A l t h o u g h specimens o f z i n c k e n i t e have 

been proven by X-ray a n a l y s i s t o be z i n c k e n i t e , i t was thought 

t h a t t h e r e was a d e f i n i t e p o s s i b i l i t y t h a t the z i n c k e n i t e might 

be accompanied by minor amounts o f m i n e r a l s from the same 

s e r i e s . Thus i t was d e c i d e d , as the p o l i s h e d s u r f a c e s of 

these r e l a t e d m i n e r a l s were not d i s t i n c t i v e , t h a t s u i t a b l e 

e t ches might be used to s e p a r a t e these m i n e r a l s . The common 

e t c h i n g r e a g e n t s were used f i r s t of a l l and found to be 

u n s a t i s f a c t o r y . I t was l o g i c a l , t h e r e f o r e , t o f o l l o w 

A. M. Gaudin's work d e s c r i b e d i n h i s paper, "The I n d e n t i f i c a t i o n 

of S u l p h i d e M i n e r a l s by S e l e c t i v e I r i d e s c e n t F i l m i n g " , whereby 

he was a b l e t o d i s t i n g u i s h betwen C h a i c o s t i b i t e and S t i b n i t e 

i n s y n t h e t i c a g g r e g a t e . 

2. L o c a t i o n 

The Robson Group, c o n s i s t i n g of 16 c l a i m s , i s s i t u a t e d 

n e a r Bonanza Creek i n the Tyaughton Lake a r e a . The workings 

are a p p r o x i m a t e l y a t 6000 f e e t e l e v a t i o n and maybe r e a c h e d 

from Minto v i a 18 m i l e s of wagon r o a d t o Empire Mercury mine, 



thence by pack t r a i l f o r 6 m i l e s up Tyaughton Creek. 

3• G e n e r a l Geology 

The Robson Group I s s i t u a t e d i n the E l d o r a d o S e r i e s 

which are lower C r e t a c i o u s and upper J u r a s s i c I n age. The 

s e r i e s c o n s i s t s m a i n l y of a r g i l l i t e but w i t h many beds of 

sandstone, conglomerate and l e n s e s of l i m e s t o n e as w e l l as 

a few l a y e r s of v o l c a n i c m a t e r i a l . The upper and lower 

h o r i z o n s c o n t a i n p r e d o m i n a n t l y a r g i H i t e w i t h some f i n e 

sandstones, Whereas, the c e n t r a l p a r t of the f o r m a t i o n i s a 

w e l l - d e f i n e d zone to which almost a l l the co n g l o m e r a t e s , 

l i m e s t o n e s , and v o l c a n i c m a t e r i a l are c o n f i n e d b u t which a l s o 

c o n t a i n much a r g i l l a c e o u s m a t e r i a l . The beds of the 

E l d o r a d o S e r i e s are s t e e p l y d i p p i n g and i n p l a c e s i n t r i c a t e l y 

f o l d e d . I n g e n e r a l , however, they conform to a l a r g e 

a n t i c l i n a l f o l d the a x i s of which s t r i K e s and plunges f a i r l y 

s t e e p l y towards the west from a p o i n t a few m i l e s e a s t of 

C a s t l e mountain. To the n o r t h e a s t o f t h i s f o l d i n the 

neighborhood of the head of Tyaughton Creek, the d i p s are 

r e v e r s e d I n d i c a t i n g an a n t i c l i n a l a x i s i n t h i s v i c i n i t y . 

The r e l a t i o n of the E l d o r a d o s e r i e s t o the Coast Range 

b a t h o l i t h i s c l e a r l y an i n t r u s i v e one and c o n s i d e r a b l e 

metamoruhism i s i n e v i d e n c e . 

(a) Porphory S t o c k s 

A s h o r t d i s t a n c e e a s t of the Coast Range 

b a t h o l i t h , the C r e t a c e o u s sediments and v o l c a n i c s are c u t by 

many s i l l s and s t o c k s , of v a r i o u s k i n d s of l i g h t c o l o r e d 

p o r p h o r i e s , some of the l a r g e r of which H e e a s t and west 



o f Tyaughton Greek. The m a j o r i t y of the p o r p h o r i e s are 

c o a r s e - g r a i n e d , l i g h t grey d i o r i t e s , c o n s i s t i n g of l a r g e 

p h e n o c r y s t s of andesine and s m a l l e r ones of hornblende 

crowded t o g e t h e r i n a m a t r i x of the same m i n e r a l s p l u s s m a l l 

amounts of m a g n e t i t e . Some of the p o r p h o r i e s have abundant 

q u a r t z p h e n o c r y s t s and are s i m i l a r i n c o m p o s i t i o n to a quart 

d i o r i t e . 

The age of the p o r p h o r i e s i s not d e t e r m i n e d 

beyond the f a c t t h a t t hey c u t the C r e t a c i o u s sediments and 

v o l c a n i c s a3 w e l l as the Coast R a
n S e b a t h o l i t h . They a r e a 

p e r s i s t e n t f e a t u r e throughout the e a s t e r n c o n t a c t of the 

b a t h o l i t h and are b e l i e v e d r e l a t e d t o i t b o t h time and 

o r i g i n . 

4. D e t a i l e d Geology 

The main showing i s a s t r o n g f i s s u r e v e i n c o n t a i n i n g 

w i d t h s of s u l p h i d e s v a r y i n g from s t r i n g e r s t o f e e t . The 

s u l p h i d e s c o n s i s t m a i n l y of p y r i t e , a r s e n o p y r i t e , s p h a l e r i t e 

z i n c k e n i t e and t e t r a h e d r i t e . Prom an assay i t was shown tha 

the main v e i n a l s o c o n t a i n e d 1.68 ounces of g o l d and 22.95 

ounces of s i l v e r p e r t o n . 

(a) Megascopic Appearance of the Ore 

The w a l l r o c k c o n s i s t s m a i n l y of l i g h t g r e y 

s i l i c i f i e d a r g i l l i t e w h i c h u n d o u b t e d l y has been a l t e r e d by 

the m i n e r a l i z i n g s o l u t i o n s . T h i s a l t e r a t l on ..La—-

s u b s t a n t i a t e d by the f i n e l y d i s s e m i n a t e d p y r i t e i n the 

s i l i c i f i e d a r g i l l i t e f o r a t l e a s t an i n c h beond the v e i n . 

At some time l a t e r the w a l l r o c k has been f r a c t u r e d and 



v e i n e d by c a l c i t e 

The v e i n s have a t y p i c a l banded appearance and 

the g e n e r a l sequence from the w a l l r o c k inwards i s as f o l l o w s : 

1. i/Vallrock - s i l i c i f i e d a r g i l l i t e w i t h f i n e l y 
d i s s e m i n a t e d p y r i t e . 

2. Massive w h i t e q u a r t z up t o 1/8 of an I n c h 
i n w i d t h . 

o. a r s e n o p y r i t e c r y s t a l s i n d e f i n a t e l y o r i e n t e d 
w i t h f a i r l y l a r g e i n c l u s i o n s of 
massiv e to c r y s t a l l i n e p y r i t e . 
I n p l a c e s , however, number 3 i s 
abs e n t . 

4. A r s e n o p y r i t e and q u a r t z c r y s t a l s f o r m i n g a 
band 1/8 to 1/4 o f an i n c h wide. 
In g e n e r a l , t h e a r s e n o p y r i t e and 
q u a r t z c r y s t a l s are i n t e r g r o w n , 
w i t h the l e n g t h of the c r y s t a l s 
p e r p e n d i c u l a r to the v e i n . 

5. A l a r g e band 1 t o 6 i n c h e s wide c o n s i s t i n g 
m a i n l y of f i b r o u s z i n c k e n i t e w i t h 
t e t r a h e d r i t e , s c a t t e r e d c r y s t a l s 
of a r s e n o p y r i t e and i r r e g u l a r l y 
rounded b l o b s of s p h a l e r i t e and 
c a l c i t e . I n s e c t i o n s c u t 
p e r p e n d i c u l a r and p a r a l l e l t o the 
v e i n , the f i b r o u s z i n c k e n i t e o f t e n 
appears as r o s e t t e s . The s p h a l e r i t e 
may o c c u r as bands of i r r e g u l a r 
masses i n the z i n c k e n i t e but i t 
i s n o t i c e a b l e t h a t i t does not 
o c c u r a t the a r s e n o p y r l t e -
z i n c k e n i t e c o n t a c t . The c a l c i te 
o c c u r s as s u b h e d r a l c r y s t a l s up 
to 1 i n c h i n s i z e . There are a 
few c a v i t i e s t h a t have been 
p a r t i a l l y or w h o l l y f i l l e d w i t h 
q u a r t z c r y s t a l s as i n the manner 
of a geode. T h i s appears to be a 
second g e n e r a t i o n of q u a r t z . 

(b J Paragenesi3 

The w r i t e r d i d l i t t l e work on the 

p a r a g e n e s i s of the s u l p h i d e s as Iff. L y n o t t and P. B e l e y had 

p r e v i o u s l y worked w i t h the ore and were concerned w i t h the 



5 

o r d e r of p r e c i p i t a t i o n of the m i n e r a l s and t h e i r o c c u r r e n c e . 

The w r i t e r , however, d i d come t o the f o l l o w i n g c o n c l u s i o n 

t h a t t h e r e was a f a i r l y o r d e r l y p r e c i p i t a t i o n of m i n e r a l s 

i n the f o l l o w i n g o r d e r w i t h a noted b r e a k between the 

d e p o s i t i o n of the h i g h and low temperature m i n e r a l s . 

' A r s e n o p y r i t e 

H i g h Temperature -( Quartz (1) 

P y r i t e 

Moderate to Low 
Temperature 

/ Z i n c k e n i t e 

T e t r a h e d r i te 

Quartz (2) 

S h a l e r i t e and Chalc 0£jyri te 

C a l c i t e 

The f o l l o w i n g photographs i l l u s t r a t e some of 

the age r e l a t i o n s of the m i n e r a l s . 

No. 1 

Quartz (1) v e i n i n g 

a r s e n o p y r i t e . 
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No. 2 

Quartz (2) v e i n i n g 

unetched z i n c k e n i t e 

w i t h i n c l u s i o n s of 

t e t r a h e d r l t e 

X 150 

No. o 

itched zinckmite,. pseudo-

morpheas a f t e r 

a r s e n o p y r i t e , e n c l o s e d 

I n t e t r a h e d r l t e 

X 150 

5. P r e p a r a t i o n of specimens 

Specimens of ore were packed p a r t i a l l y t o show the age 

r e l a t i o n s of the d i f f e r e n t s u l p h i d e s but p r i m a r i l y t o c o n t a i n 

s u b s t a n t i a l amounts of z i n c k e n i t e . The specimens were sawen 

w i t h the diamond saw and then p o l i s h e d . AS i t i s v e r y 

d i f f i c u l t t o d i s t i n g u i s h between z i n c k e n i t e and t e t r a h e d l t e 
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i n the hand-specimen the microscope was used to p i c k out good 

a r e a s of z i n c k e n i t e . These a r e a s were marked and the s e c t i o n s 

resawen. The s e l e c t e d c h i p s then were mounted I n b a k e l i t e , 

and hand p o l i s h e d . 

Because of the r e l a t i v e s o f t n e s s of z i n c k e n i t e and t e t r a 

h e d r l t e i n c o m p a r i s i o n w i t h the a s s o c i a t e d m i n e r a l s , q u a r t z , 

a r s e n o p y r i t e . a n d p y r i t e , c o n s i d e r a o l e r e l i e f was e v i d e n t , 

and the f i b r o u s z i n c k e n i t e was s e v e r e l y p l u c x e d . The s e c t i o n s 

were repolished w i t h c o n s i d e r a b l e c a r e b u t i t was found t h a t 

the z i n c k e n i t e c o u l d not be p o l i s h e d h i g h l y enough to b r i n g 

out the d e t a i l s w i t h o u t c a u s i n g i t t o p l u c k and r e l i e f t o be 

shown a t the q u a r t z - z i n c k e n i t e c o n t a c t s . S u p e r - p o l i s h i n g 

a l s o was t r i e d w i t h i n d i f f e r e n t s u c c e s s , as the z i n c k e n i t e 

would not p o l i s h and s m a l l p l u c k s were numerous. 

6. Etcninp; .vith O r d i n a r y Reagents. 

Mr. R. Thompson and the w r i t e r e t c h e d p o l i s h e d - s e c t i o n s 

c o n t a i n i n g known s t i b n i t e , p l a g i o n i t e , z i n c k e n i t e and 

c h a l c o s t i b i t e w i t h the f o l l o w i n g r e s u l t s ; t a b l e No. 1 

Ta b l e No. 2 c o n s i s t s of S h o r t s ' e t c h t e s t s f o r the 

Lead-Antimony group of m i n e r a l s and c h a l c o s t i b i t e . 

(a) C o n c l u s i o n s 

Table No, 1 and more e s p e c i a l l y t a b l e No. 2 

show t h a t o r d i n a r y e t c h i n g s o l u t i o n s are of l i t t l e use I n 

i n d e n t i f y i n g i n d i v i d u a l members of the Lead-Antimony group. 
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7. S e l e c t i v e I r i d e s c e n t F i l m i n g 

The p r i n c i p l e c o n s i s t s of f o r m i n g on a p o l i s h e d s u r f a c e 

a t h i n p e l l i c l e of a t r a n s p a r e n t s u b s t a n c e , c h e m i c a l l y 

r e l a t e d to the p a r e n t s ubstratum and of d e f i n i t e l y c o n t r o l l e d 

t h i c k n e s s . The l i g h t s t r i k i n g the f i l m e d s u r f a c e i s r e f l e c t e d 

p a r t l y from the top o f the f i l m and p a r t l y from the bottom 

of the f i l m , w i t h a d d i t i o n a l r e f l e c t i o n s w i t h i n the f i l m . 

The v a r i o u s r e f l e c t i o n s i n t e r f e r e , s i n c e they are out of s t e p 

w i t h r e f e r e n c e to each o t h e r . The e x t e n t of the r e l a t i v e 

r e t a r d a t i o n s between r e f l e c t i o n s i s c o n t r o l l e d p r i n c i p a l l y 

by the t h i c k n e s s of the f i l m , but a l s o by s e v e r a l of the 

o p t i c a l c o n s t a n t s c h a r a c t e r i s t i c of the f i l m and of the f i l m -

sub s t r a t u m i n t e r f a c e . A l l t h i s , however, would f a i l t o b r i n g 

about a v a r i e t y o f c o l o r i f monochromatic l i g h t were used. 

With w h i t e l i g h t , however, r a y s of the v a r i o u s component 

wave l e n g t h s - - v i o l e t , b l u e , green, y e l l o w , orange and r e d - ¬

w h i l e r e t a r d e d e q u a l l y or s u b s t a n t i a l l y so i n terms of a c t u a l 

d i s t a n c e , a r e r e t a r d e d u n e q u a l l y as t o number of wave l e n g t h s . 

T h i s means t h a t a s i t u a t i o n may a r i s e f o r some p a r t i c u l a r 

t h i c k n e s s of the f i l m such t h a t the r e f l e c t e d b l u e r a y s are 

i n s t e p w h i l e the r e f l e c t e d r e d r a y s are out of s t e p , w i t h 

the r e s u l t t h a t the s u r f a c e w i l l appear bluft i n s t e a d of 

w h i t e . A c t u a l l y t h e r e i s no dye or c o l o r i n g m a t t e r i n the 

f i l m : the f undamental phenomenon t h a t i s u t i l i z e d i s t h a t of 

p r o d u c t i o n of i n t e r f e r e n c e c o l o r s , a l s o known as Newtonian 

c o l o r s . 

Theory i n d i c a t e s t h a t the c o l o r p e r c e i v e d on a f i l m e d 
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s u r f a c e changes as the f i l m t h i c k e n s , the normal sequence b e i n g 

as f o l l o w s : f i r s t - o r d e r c o l o r s - - w h i t e , p a l e y e l l o w , y e l l o w , 

orange-brown, b r o w n - v i o l e t , p u r p l e , d a r k b l u e , p a l e b l u e , 

b l u i s h or y e l l o w i s h white ( h i a t u s ) ; t h e n , second-order 

c o l o r s — y e l l o w , r e d , v i o l e t , b l u e , green; then, f o u r t h - o r d e r 

c o l o r s — d u l l y e l l o w , d u l l r e d , d u l l s l a t e b l u e , d u l l green, e t c . " 

Gaudin recommends t h a t a s o l u t i o n , made up of 1000 ml. 

f r o m 25.15 grams of chromic t r i o x i d e , 200 m. 12 N.HCl and 

water, be used t o e t c h such m i n e r a l s as s t i b n i t e and 

c h a l c o s t i b i t e . 

8. Method of e t c h i n g 
o 

The s e c t i o n s were sprayed w i t h pure m e t h y l a l c h o l and 

rubbed w i t h k l e e n e x t o l o o s e n any o i l s a d h e r i n g t o the 

s u r f a c e . They were r e s p r a y e d and a l l o w e d to d r y . I t s h o u l d 

be n o t e d t h a t m e t h y l alcohol s h o u l d not be used t o c i e a n 

p o l i s h e d s e c t i o n s s e t demar as the a l c o h o l causes the demar 

t o become gummy. 

N e x t 3 t h e s e c t i o n s were immersed i n the s t a n d a r d 

h y d r o c h l o r i c a c i d - c h r o m i c t r i o x i d e b a t h f o r the r e q u i r e d time. 

The s e c t i o n s s h o u l d be a g g i t a t e d i n the b a t h as t r a p p e d a i r 

b u b b l e s or b u b b l e s ^ a r i s i n g from the r e a c t i o n of the 

s o l u t i o n w i t h c a r b o n a t e s i n the s e c t i o n , a r e l i k e l y t o 

i n t e r f e r e w i t h f r e s h s o l u t i o n ^ b e i n g i n c o n t a c t w i t h the 

s u r f a c e . The s o l u t i o n was s t i r r e d t h o r o u g h l y j u s t b e f o r e 

each e t c h , as i t was found t h a t the r e s u l t s were not 

u n i f o r m i f the s o l u t i o n was a l l o w e d to s t a n d . The s e c t i o n s 

upon removal from the b a t h are q u i c k l y s l u s h e d i n a l a r g e 
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pan of c o l d water. The c o l d n e s s of the water tends t o slow 

down the c h e m i c a l a c t i o n and the l a r g e volume of water q u i c k l y 

d i l u t e s the s o l u t i o n . The s e c t i o n s w e r e a l l o w e d to d r y and 

then l i g h t l y rubbed w i t h k l e e n e x . 

The e t c h r e t a i n e d i t s c o l o r s f o r a p p r x l m a t e l y s i x hours 

a f t e r which i t tended t o t u r n a dark grey c o l o r , the i n t e n s i t y 

of which v a r i e d d i r e c t l y w i t h the time exposed. I t was found 

t h a t the s o l u t i o n r e t a i n e d i t s s t r e n g t h over s e v e r a l days b u t 

t o i n s u r e a s t a n d a r d method of e t c h i n g , no s o l u t i o n o l d e r t h a n 

24 hour s was used. 

9. T e s t IJumber 1. 

Twelve p o l i s h e d - s e c t i o n s c o n t a i n i n g z i n c k e n i t e from the 
a/ 

Robson group were e t c h e d i n a s t a n d a r d s o l u t i o n mt 3o'C. f o r 

25 seconds each. The s e c t i o n s then were s t u d i e d under the 

micr o s c o p e and I t was found t h a t of the s u l p h i d e m i n e r a l s 

pre sent o n l y the z i n c k e n i t e was e t c h e d . I t d i s p l a y e d c o l o r s 

r a n g i n g from orange t o b l u e , w i t h b l u e b e i n g the predominant 

c o l o r . S c a t t e r e d t h r oughout the a p p a r e n t l y massive z i n c k e n i t e 

were c r y s t a l s t h a t showed d i s t i n c t l y d i f f e r e n t c o l o r s . These 

c r y s t a l s , however, were not a l l the same c o l o r . 

Thus i t was thought by the w r i t e r t h a t i f these c r y s t a l s 

were o t h e r m i n e r a l s I n the lead - a n t i m o n y group of s u l p h i d e s 

t h a t some i n f o r m a t i o n might be g a i n e d by r e - e t c h i n g the s e c t i o n s 

and n o t i n g the c o l o r s d i s p l a y e d by these m i n e r a l s on a 5, 10, 

15 second e t c h . T h i s i d e a was founded, perhaps e r r o n i o u s l y , 

on the bases t h a t b l u e might be the end c o l o r r e a c h e d by the 

e t c h i n g ; t h a t i s a m i n e r a l would e t c h y e l l o w , orange, p u r p l e 

and then b l u e and would remain blue r e g a r d l e s s of f u r t h e r 



e t c h i n g . P r e v i o u s l y i t was found, t h a t the massive z i n c k e n i t e 

a f t e r a 6 second e t c h was t a n and a f t e r an 8 second e t c h was 

b l u e , and c o n t i n u e d e t c h i n g up to 2 minutes d i d not r e s u l t i n 

a d i f f e r e n c e I n c o l o r . 

10. T e s t Number 2 

Thus t e s t number 2 was r u n w i t h p o l i s h e d - s e c t i o n number 7 

n o t i n g a s m a l l a r e a of z i n c k e n i t e where e t c h i n g had showed 

s m a l l d i f f e r e n t i a l l y - e t c h e d c r y s t a l s e n c l o s e d i n a groundmass 

of z i n c k e n i t e . The s e c t i o n was b u f f e d between e t c h e s on a 

b i l l i a r d c l o t h s p r i n k l e d w i t h magnesium ox i d e and t h i s was 

found to remove e f f e c t i v e l y the e t c h . A f t e r two b u f f i n g s , 

however, i t was n e c e s s a r y to r e p o l i s h the s e c t i o n s . Test 

number 2 used the same s t a n d a r d s o l u t i o n a t 2o !C. 

Time Groundmass C r y s t a l s 

5 sec. r e d , p u r p l e , b l u e y e l l o w 

10 sec. b l u e orange 

15 sec. p u r p l e to b l u e brown 

20 sec . blue y e l l o w - r e d 

25 sec. l i g h t b l u e orange t o p u r p l e 

The t a b l e shows t h a t r e g a r d l e s s of the e t c h i n g time t h e r e 

was a d i s t i n c t , c o l o r d i f f e r e n c e between the groundmass and 

the c r y s t a l s . At t h i s p o i n t i n the e x p e r i m e n t s , the w r i t e r 

thought the groundmass and c r y s t a l s were v e r y l i k e l y two 

d i f f e r e n t m i n e r a l s . 

I n o r d e r to f i n d the sequence of c o l o r s e x h i b i t e d by the 

groundmass which t u r n e d b l u e i n a v e r y s h o r t time the w r i t e r 

n e x t used a d i l u t e s o l u t i o n composed of 12.5 gm. chromic 

t r i o x i d e , 100 ml. 12N HG1 i n a 750 m l . s o l u t i o n . 
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11. Test Number 5 
d 

P o l i s h e d s e c t i o n number 7 was a g a i n e t c h e f f o r v a r y i n g 

i n t e r v a l s of time up to 1^ minutes w i t h poor r e s u l t s . The 

l o n g e s t e t c h o f 1̂ - minutes t u r n e d a s m a l l p a r t of the ground-

mass b l u e whereas the remainder was unetched. There was no 

sequence of c o l o r s b e f o r e the l i g h t - b l u e c o l o r appeared. 

12. T e s t Number 4 

I n o r d e r t h a t the e t c h c o l o r s shown by the c r y s t a l s en

c l o s e d i n the z i n c k e n i t e groundmass i n t e s t number 2 might be 

a s s o c i a t e d w i t h the e t c h c o l o r s of known m i n e r a l s i n the same 

s e r i e s , Dr. Warren v e r y k i n d l y s u p p l i e d s e c t i o n s of known 

B o u l a n g e r i t e and Meneghenite. 

(a) B o u l a n g e r i t e 

Each of the 6 s e c t i o n s of b o u l a n g e r i t e were 

etched a t 20'c f o r 10 seconds. The r e s u l t s are as f o l l o w s : 

S e c t i o n 1. C r y s t a l s o r i e n t e d w i t h the l e n g t h 
of the c r y s t a l s exposed. Some 
c r y s t a l s e t c h e d l i g h t y e l l o w to b l u e 
whereas o t h e r s were unetched. 

Se c t ! o n 2. C r y s t a l s o r i e n t e d so the s e c t i o n was 
p a r a l l e l to the base of the c r y s t a l . 
The b a s a l s e c t i o n s showed no e t c h . 

S e c t i o n o. C r y s t a l s o r i e n t e d a t random. A few 
c r y s t a l s e t c h e d l i g h t y e l l o w b u t the 
m a j o r i t y remained unetched. A number 
of unetched c r y s t a l s , however, showed 
s m a l l m i c r o - c r y s t a l I n c l u s i o n s t h a t 
e t c h e d b l u e . (Photograph No. 4 ) . I t 
i s n o teworthy and u n e x p l a i n a b l e t h a t 
the etched p o r t i o n s photographed w h i t e 
whereas the unetched p o r t i o n s 
photographed grey. one e x p l a n a t i o n 
might be t h a t the o x i d i z e d s u r f a c e 
r e f l e c t e d the l i g h t and photographed, 
r a t h e r t h a n the u n d e r l y i n g m i n e r a l s 
s u r f a c e a l t h o u g h I t may r e a d i l y be 
seen w i t h the m i c r o s c o p e . 
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No. 4 

b o u l a n g e r i t e c r y s t a l , 

w h i t e p o r t i o n s 

r e p r e s e n t e t c h e d 

p a r t s of c r y s t a l 

(b) Meneghenite 

The s e c t i o n s were etch.-d i n a s t a n d a r d s o l u t i o n 

at 20'G. f o r 10 seconds. 

S e c t i o n 1. S e c t i o n s c u t to expose c r y s t a l 
p a r a l l e l t o the base. The e t c h e d 
p a r t s r e s u l t e d i n a number of c o l o r s 
b l u e , y e l l o w and orange. The m a j o r i t y 
o f the s u r f a c e , however, was n o t 
e t c h e d . Where e t c h e d the c o l o r s d i d 
n o t o l e n d i n t o one another b u t 
appeared t o have d e f i n a t e b o u n d a r i e s . 
(Photograph No. 5) A g a i n the e t c h e d 
p a r t s p h o t o g r a p h ^ w h i t e . 

S e c t i o n 2. C r y s t a l s o r i e n t e d a t random. The same 
e t c h e f f e c t s as i n s e c t i o n 1 were seen 
b o t h on the l o n g t i t u d i n a l and b a s a l 
s e c t i o n s . 
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etched 3 d i s t i n c t 

y e l l o w , orange 

White p o r t i o n s 

c o l o r s ; b l u e 

No. 5 

15. C o n c l u s i o n s 

T e s t number 4 shows t h a t pure m i n e r a l s were e i t h e r 

u netched or e t c h e d i n d i f f e r e n t c o l o r s . T h i s f i n d i n g of 

c o u r s e , i s based on the f a c t t h a t the m i n e r a l s were pure, as 

shown by the X-ray powder photographs. I t i s l o g i c a l , t h e r e 

f o r e , t o c o n c l u d e t h a t the d i f f e r e n c e s i n e t c h i n g were caused 

by the d i f f e r e n t o r i e n t a t i o n s of the c r y s t a l s . T h i s 

phenomina might be expected i n m i n e r a l s w i t h c l e a v a g e , as 

c l e a v a g e s u r f a c e s a r e more s u s c e p t i b l e t o r e a c t i o n w i t h the 

e t c h i n g s o l u t i o n because of t h e i r i n c r e a s e d s u r f a c e due to 

i n c i p i e n t m i c r o - c l e a v a g e c r a c k s . 

F u r t h e r , t h a t as a m i n e r a l may have s e v e r a l c l e a v a g e s , 

the most prominent c l e a v a g e would be most r e a d i l y a t t a c k e d by 
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the s o l u t i o n . Thus the amount of c h e m i c a l a c t i o n would depend 

on the o r i e n t a t i o n of the c r y s t a l . The amount of c h e m i c a l 

a c t i o n would d e t e r m i n e , t h e r e f o r e , the t h i c k n e s s of the 

f i l m w h i c h i n t u r n c o n t r o l s the c o l o r d i s p l a y e d . 

I t i s q u i t e p o s s i b l e t h a t Gaudin was not b o t h e r e d w i t h 

the o r i e n t a t i o n of the c r y s t a l s i n h i s work as most of h i s 

m i n e r a l s were s y n t h e t i c and i n a l l p r o b a b i l i t y were v e r y 

p o o r l y c r y s t a l l i z e d i f not amorphous. Thus, i t might be 

p o s s i b l e , h a v i n g a complete s e t of amorphous m i n e r a l s of the 

l e a d - a n t i m o n y s u l p h i d e s , t o use these as c o l o r i n d i c a t o r s . 

T h i s would n e c e s s i t a t e e x t r a c t i n g pure unknown s u l p h i d e s and 

by r e h e a t i n g and sudden c o o l i n g cause them to become amorphous. 

They c o u l d then be etched'and compared w i t h the s t a n d a r d s . 

T h i s p r o c e d u r e , however, would not be s a t i s f a c t o r y u n l e s s the 

unknown s u l p h i d e s were p u r e ; and a t p r e s e n t t h e r e i s o n l y two 

methods of a s s u r i n g the p u r i t y of a m i n e r a l ; namely X-ray 

powder photograph and a s s a y i n g . 

Thus, the w r i t e r c o n c l u d e s t h a t S e l e c t i v e I r i d e s c e n t 

F i l m i n g i s o f l i t t l e use i n d e t e r m i n i n g the presence of 

d i f f e r e n t members of a f a m i l y of l e a d - a n t i m o n y m i n e r a l s . 

I r i d e s c e n t f i l m i n g , however, has one i m p o r t a n t use and t h a t 

i s i n e t c h i n g m i n e r a l s of d i f f e r e n t c o m p o s i t i o n s but of l i k e 

appearance. For example, of the Robson Group m i n e r a l s , 

z i n c k e n i t e was the o n l y one t h a t was .etched by the s t a n d a r d , 

h y d r o c h l o r i c a c i d - c h r o m i c t r i o x i d e s o l u t i o n . T h i s was v e r y 

h e l p f u l i n d i s t i n g u i s h i n g z i n c k e n i t e f r o m g a l e n a and 

t e t r a h e d r i t e . 
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