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MINERALOGY OF THE SILVER BIAMOHD CLAIMS 
HEAR ATLXR 

General Geology 

The main rock i n t h i s area i s a b a s i c v o l c a n i c w i t h 
some i n t r u s i v e phases of s i m i l a r composition.. There are quartz— 
i t e s and limestones interbedded w i t h the v o l c a n i c s . Into t h i s 
formation i s intruded a g r a n i t e , c a l l e d a l a s k i i e r which has few 
or no mafic minerals . The m i n e r a l i z a t i o n i s i n a f l u o r i t e 
g r e i s s e n s i m i l a r to t h a t of the B o l i v i a n t i n deposits and other 
t i n deposits throughout the world* The area has long been known 
f o r minor occurences of stream, t i n which can be panned from, some 
of the creeks i n the area. The g r e i s s e n v e i n rock contains 
minerals of i r o n , copper, l e a d * t i n , tungsten and bismuth* There 
i s a great abundance of l e a d i n the quartz veins which have no 
f l u o r i t e . The veins are not d i r e c t l y adjacent to the a l a s k i t e 
i n t r u s i o n , but appear to be c l o s e l y r e l a t e d to i t . 
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Megascopic D e s c r i p t i o n 

G r e i s s e n Vein Hock 

Most of the g r e i s s e n rock i s coarse-grained w i t h a 
d i s t i n c t handing* I n the f i n e r grained rocks the banding i s 
more d i s t i n c t w i t h f l u o r i t e , q u a r t z - r i c h bands a l t e r n a t i n g w i t h 
sulphide bands* The rock i s crumbly and has a very h i g h por
o s i t y * 

The f o l l o w i n g minerals were i d e n t i f i e d i n hand 
specimens 

- f l u o r i t e — pale purple 
- quartz 
- wolframite 
- s c h e e l i t e 
- c h a l e o p y r i t e 
- galena 
- p y r i t e 
- p y r r h o t i t e 
- c a s s i t e r i t e 

Quartz V e i n Rocks 

The gangue i s composed o f a coarse—grained quartz 
w i t h a bundant i n t e r s t i t i a l c a v i t i e s . The m i n e r a l i z a t i o n i s 
c h i e f l y open space f i l l i n g o f these c a v i t i e s * 

The f o l l o w i n g minerals were i d e n t i f i e d i n hand 
specimen: 

- quartz 
— galena 
— p y r i t e 
— c h a l c o p y r i t e 
- wolframite 
- unknown mineral ( A t l i n i t e ) 



3 

The unknown mineral ¥/hich appears as a smear on 
specimen 10 - 21 w i l l be c a l l e d A t l i n i t e throughout t h i s r e p o r t . 
The mineral i s a m e t a l l i c s i l v e r - w h i t e c o l o r w i t h one good 
cleavage (at l e a s t ) and a hardness of 2 - 3. I t appears i n 
trench #10 i n the quarts v e i n at the eastern edge of the m i n e r a l 
i z e d zone. 

Microscopic D e s c r i p t i o n 

Two p o l i s h e d s e c t i o n s were made of the f l u o r i t e - r i c h 
samples and f i v e were made o f the quartz v e i n m a t e r i a l . The 
f o l l o w i n g minerals were i d e n t i f i e d : 

Galena 
- p o l i s h - good 
- c o l o r - creamy white 
— hardness — B-
— te x t u r e — massive 
— cleavage — very poor t r i a n g u l a r p i t s 
- anisotropism — very s l i g h t to i s o t r o p i c 
— etch t e s t 

- HClp — negative 
- KQH - negative 
- KOI - yellows-brown t o i r r i d e s c e n t 
- HOI - s t a i n s black 
- Fe01 q - negative 
- HNO^ - l f r s t a i n s black 

- michrochemical t e s t 
- Negative r e s u l t s f o r Fe, Ni„ Co, Znf Cdf Sbf As, 

Ag, Hg, Te t 3e, Sn 
- P o s i t i v e r e s u l t s f o r B i t Fb, and On (weak) 

I ^ r r i t e - F e S 2 

- Hardness — F 
- p o l i s h — s t i p p l e d 
- c o l o r — pale y e l l o w 
- i s o t r o p i c 
- square c r y s t a l s 



Wolframite (Fe, Ma) WO 
— p o l i s h - f a i r 
— c o l o r - grey-brown 
— hardness - D 
— streak — yellow-orange 
— anisotropism — s l i g h t 
— deep red i n t e r n a l r e f l e c t i o n 
— microchemical t e s t s 

- Negative r e s u l t s f o r Cu, Zn% Mi, Co, Cd 
- P o s i t i v e r e s u l t s f o r Fe 

C h a l c o p y r i t e 
- p o l i s h - good 
— c o l o r — y e l l o w 
- hardness - 0 
— a n i s o t r o p i c — d i s t i n c t 

C e r u s s i t e 
- p o l i s h — good 
- c o l o r - blue-grey 
- effervesces i n a c i d 
- associated w i t h galena 

A n g l e s i t e 
- p o l i s h — good 
- c o l o r - blue-grey 
- does not effervese i n a c i d 
- associated w i t h galena 

Arsenopyrite 
- p o l i s h - poor 
- c o l o r — pale y e l l o w blades 
- a n i s o t r o p i c — green — y e l l o w — brown 
- hardness — E 
- associated w i t h c h a l c o p y r i t e and wolframite 
- etch t e s t 

- HNOo ~ negative 
- PeClL - negative 
- HC1 d - negative 
- EOET - negative 
- KOH - negative 
- H g C l 9 - negative 



P y r r h o t i t e 
— c o l o r - yellow-brown 
— a n i s o t r o p i c 
— p o l i s h — poor - f a i r 
— hardness - D 
— magnetic 
— microchemical t e s t s 

- P o s i t i v e r e s u l t s f o r Fe 
- Negative r e s u l t s f o r Cu, Zn, N i , Co, Cd 

Marcasite 
— c o l o r — y e l l o w - l i g h t e r than p y r r h o t i t e 
— p o l i s h - poor 
— hardness — F 
— i s o t r o p i c 
— replaces the p y r r h o t i t e 

S t a i i n i t e - CUgFeSnS^ 
— p o l i s h — good 
— c o l o r — l i g h t olive-brown 
— hardness - D 
— a n i s o t r o p i s - good 
— cleavage — t i n y t r i a n g u l a r p i t s 
— etch t e s t 

- HNOo - i r r i d e s c e n t 
— microchemical t e s t 

— P o s i t i v e r e s u l t s f o r On 
— Not d e f i n i t e f o r Sn 

— g r a i n s i z e - 20y4 • 
T e t r a h e d r i t e 

— p o l i s h - good 
— c o l o r - olive-brown 
— i s o t r o p i c 
— hardness - D 
— dark orange streak 
— g r a i n s i z e - 4 0 ^ . 

A t l i n i t e — Specimen 10 - 21 
— p o l i s h - good 
— c o l o r — galena white 
— hardness — B 
— s e m i s e c t i l e 
— a n i s o t r o p i c - green — y e l l o w — pink — black 
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A t l i n i t e (Cont r a ) 

- etch t e s t 
- KfeClg - negative 
- ICOH — negative 
- Km - negative 
- HNO« ~ negative 
- Aqua Regia — d i s s o l v e s and s t a i n s b l a c k 

- niicroehemieal t e s t s 
— p o s i t i v e r e s u l t s f o r Pb and B i 

Unknown M i n e r a l 

Same m l a t h s i n e x s o l u t i o n w i t h galena i n the t h i r d 
problem. E r i c Mount Joy c a l l s the mineral galenohismuthinite, 
but I disagree as the mineral i s i s o t r o p i c i n a l l places through— 
out the s e c t i o n * 

P r o p e r t i e s 
- p o l i s h - good 
— c o l o r — galena white 
- hardness - B 
— i s o t r o p i c 
— associated w i t h galena 
— l a t h l i k e h a b i t 
- etch t e s t s 

- HgClg - negative 
- KDH - negative 
- KC1T - negative 
- ITCl - negative 
- FeCL* - negative 
- HNOq - p o s i t i v e s t a i n s black 

- X-rayed" 5- Ho. 4187 

I n t h i n s e c t i o n 
- S c h e e l i t e 

- high r e l i e f 
- high b i r e f r i n g e n c e 
- u n i a x i a l 
- f l u o r e s c e s 
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Minerals I n Order o f Abundance 

- gangue 
- f l u o r i t e ~ 80% 
- quartz — 15% 
- s e r i c i t e ~ 5% 

- primary minerals 
- p y r r h o t i t e - 50% 
- wolframite - 25% 
- c h a l c o p y r i t e — 10% 
- p y r i t e — 8% 
- galena - 5% 
- a t l i n i t e - 1% 
- s e h e e l i t e — t r a c e 
- c a s s i t e r i t e — trace 
- unknown mineral - t r a c e 
- arsenopyrite - t r a c e 
- t e t r a h e d r i t e — t r a c e 

- secondary minerals 
- marcasite — 80% 
- c e r u s s i t e and 

a n g l e s i t e — 20% 

Textures 

The commonest texture between the minerals i s c a r i e s 
t e x t u r e , but most o f the minerals associated w i t h the quartz 
gangue are open space f i l l i n g w i t h very l i t t l e evidence o f r e 
placement o f the quartz* The arsenopyrite shows a pseudo-graph
i c t e x t u r e ( F i g * No* 1) against the c h a l c o p y r i t e and wol f r a m i t e , 
r e s u l t i n g from replacement around the l a t h s of arsenopyrite* 

There are e x s o l u t i o n blebs of t e t r a h e d r i t e and s t a n -
n i t e ( F i g * Ho* 7) i n the c h a l c o p y r i t e * The marcasite replaces 
the p y r r h o t i t e ( F i g * No* 3 and 4) s t a r t i n g along the f r a c t u r e s 
and working i n toward the center, developing a r i m replacement 
texture* The secondary l e a d minerals are along cleavage planes 

i n the galena i n a l a t t i c e replacement t e x t u r e against the 
wolframite ( F i g * No* 6). 



8 

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

This ore WHS probably deposited over a wide range o f 
temperatures. I t i s considered that minerals such as c a s s i t e r -
i t e , wolframite and p y r r h o t i t e are formed above 500°C. M i n e r a l s 
such as galena, tetrahedrite, s t a n n i t e and f l u o r i t e are formed 
below 500°C and minerals such as marcasite are deposited below 
300°C% The marcasite may be considered to be secondary^ thus, 
reducing the range from 550°C to p o s s i b l y 400°0* 

The p o r o s i t y o f the f l u o r i t e veins i n d i c a t e s a low 
pressure of formation* This i s the type o f deposite t h a t 
Buddington would c l a s s as zenothermal, high temperature, low 
pressure. 
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Appendix 

Thin S e c t i o n s 

Specimen 3 
Handspecimen 

- dark, f i n e - g r a i n e d d i o r l t i c rock 
T h i n S e c t i o n 

- f i n e - g r a i n e d a l t e r e d v o l c a n i c rock w i t h a quartz 
p l a g i o c l a s e matrix 

Specimen 1 - 10 
Handspecimen 

- banded v e i n rock c o n t a i n i n g quartz and f l u o r i t e gangue 
w i t h c h a l c o p y r i t e and wolframite 

Thin S e c t i o n 
- f l u o r i t e - 50% 
- quartz - 15% 
- s e r i c i t e - 5% 
- opaques - 30% 

Specimen 1 - 13 
Handspecimen 

- I r o n s t a i n e d u l t r a b a s i c rock, medium—grained and c o n t a i n 
i n g c h a l c o p y r i t e and p y r r b o t i t e 

Thin S e c t i o n 
- f l u o r i t e 
- opaques 
- minor remnants of pyroxenea 
- serpentine 
- minor quartz 
- h i g h l y a l t e r e d p l a g i o c l a s e i n r a d i a t i n g s o h e r u l i t e s 

F l u o r i t e * - 40% 
Opaques - 20% 
P l a g i o c l a s e - 25% 
Quartz - 5% 
Pyroxenes and Serpentine — 10% 

- A l t e r e d v o l c a n i c rock 
Specimen 1 - ? 

Handspecimen 
- coarse-grained f l u o r i t e r i c h v e i n rock 
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Thin Section 
- f l u o r i t e - 80% 
- quartz — 5% 
- s e r i c l t e - 5% 
- opaques — 30% 

Specimen 1 - 5 
Handspecimen 

~ handed f l u o r l t e - r i c h rock w i t h f i n e - g r a i n e d texture near 
the edges w i t h a coarser g r a i n I n the center 

Thin S e c t i o n 
- f l u o r i t e - 40% 
- opaques - 30% 
- quartz - 2% 
- s e r i c i t e - 28% 

Specimen 10 - 2 
Handspecimen 

- dark, f i n e - g r a i n e d showing v e i n l e t s of wolframite 
T h i n S e c t i o n 

- f l u o r i t e - 25% 
- wolframite — 40% 
- quartz - 2595 
- s e r i c i t e - 10% 

Specimen 1 0 - 1 4 
Handspecimen 

- leached out f l u o r i t e - r i c h rock, medium-grained and l i g h t 
i n c o l o r 

Thin S e c t i o n 
- quartz 
- ©paques 
- f l u o r i t e 
- s e r i c i t e 

Specimen 10 — 22 
Handspecimen 

- dark, coarse-grained n o r i t e 
Thin S e c t i o n 

- orthopyroxine 
- hypers t h i n e — 45% 

- c l l n o p y r o x i n e 
— diopside — 15% 

- c a l c l t e - 5% 
- argerine - 1% 

- 5% 
- 5% 
- 25% 
- 75% 



quartz - 33% 
scheelite - 1% 
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