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Introduction 

The following report MM vjritten as a part of the 
Oteology 9 laboratory course on microehomlstry and polished section 
microscopy at the University of B r i t i s h Columbia. The purpose of the 
course i s to enable the student to identify ore minerals in polished 
sections using the microscope,to determine the sise of mineral grains, 
to recognize the sequence of mineral deposit icai or paragenosis, and to 
decide whether mineralisation i s hypogono or supergono. The report i t 
self contains information about a specific suite of mineral specimens 
chosen from a particular property or mine. The contents of the report 
should indicate the degree of grinding required for metallurgical sep
aration, the minerals present, and the behaviour of the ore at depth. 

• 

1. 



spurce gg Specimens. 

The mineral specimens to he studied were collected at the 
Highlan&~Bell mine, a small s i l v e r , load 4 sine property, by Pr# H. V. 
Warren, The Highland- Be l l mine i s located on the west side of Wallace 
mountain at Beavordell, ̂ . C. , a small town on the Kettle Valley R a i l 
way about 60 miles oast of Penticton, B.C. 

Geology of Beavordell Area 

The Wallade group, essentially an assemblage of volcanic 
rocks, was intruded by the Weetfcsttle Quartz Diorite i n Jurassic tine, 
and this Batholith was i n turn intruded by the Beavordell Batholith of 
Quarts D i o r i t i c composition during the Soceno ̂ poch, Roineeko i n his 
report suggested that the Boaverdell Batholith was the source of miner
alising solutions that deposited the ore minerals i n the competent rock 
of the V/estkettlo Batholith. 

Geftlogy of Hirixland-Be Eline 

The Highland-Bell mine consists essentially of a mineralised 
vein \7hich averages about one foot i n width and strikes northwest and dips 
northeast* The vein i s displaced by a series of strong normal faults that 
strike nortiEJOSt and dip southwest. The structure i s further complicated 
by numerous small faults and slips that do not follow any simple pattern. 
1. Reinocko, L,t Pro Deposits o..' the .Beaverde^l Imro E E 

Canada Geological Survey, H* 79, Ho. 65, Gool, Series, 
1915. 
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The vela seems to be very persistent alone i t s dip bub present develop
ments indicates that i t s length i s restricted by incompetent rocks of the 
Wallace Group and fractured sonss* 
preparations and ̂ thods of Study 

A series of specimens were selected to show the r e l 
ations of the various ore minerals. Sisc bakelite polished, sections were 
prepared, two o r ^ a i c h were superpolished* Two of the six sections wore 
chosen to exhibit polybasite and the remainder mem chosen to exhibit 
totrahedrite, nyrargyrite, sphalerite, etc. In spite of careful selection 

of the material, no tetrahe&rite was recognised i n the sections. The work 
1 

was carried out using the methods recommended by Short . Etch tests were 
used extensively and rero found to be particularly reliable i n most cases. 

Ilineralo^ 

The following minerals were seen and identified: 
quarts, pyrite, arsenopyrite, sphalerite, chalcopyrite, galena, polybasite, 
ryrargyrite, and native s i l v e r . Previous workers reported stephanite,tot
rahedrite, and argentite but these minerals vrere not identified by the 
author. 
Quarts - Quarts, which was determined by i t s hardness and colour, occurs 

in two distinct forms and ages* The f i r s t type of quarts i s 
massive and i s megaacopically veined by solid suTphides includ
ing pyrite and arsenopyrite* The massive variety also veins 
pyrite and sphalerite. The second type of quarts i s euliedral 

1 . Short, II .N ., Microscopic Determination of the Ore I.Iineraj.s.'Uhited 
States Geological Survey, Bulletin 014, 2nd Edition, 1 9 4 0 . 



and seemingly has no definite age hut i s probably later than the pyrite, 
arsenopyrite, and most of the sphalerite. • 
Pyrite - Hardness, colour, and surface markings were used to recognize 

i3yrite.1t i s occasionally ouhodral but i s commonly fractured 
and veined by quarts and sulphides. 

Arseno^yrit_e_ - Arsenopyrite was spotted by i t s colour, hardness, and 
rhombic form. It was replaced by ohalcopyrite i n one specimen 
but was commonly euhedral. 

Sphalerite i - Sphalerite was most readily recognised by the rods and dots 
of ehalcooyrite ossolved in i t but colour, hardness, and amber-
coloured internal reflection wore useful. 

Ohalcopyrite - Chalcopyrito was readily spotted by i t s hacdness and colour. 
I t i s closely associated with sphalerite and arsenopyrite and 
occurs i n two ways. It i s found i n sphalerite as random dots 
and oriented l i n e s , probably as the result of ^ ^ o i u t i o n . 
Massive chalcopyrito also veins the sphalerite with the e^solved 
dots and rods. 

ffi&BBa , - Galena \ma most oasily identified by triangular p i t s , brigihtness-, 
and hardness. Galona, polybasite, and native silver are easily 
contrasted where they oceur in the same f i e l d but where they are 
alone the -presence, or absence of triangular pits and etch test 
are most helpful. 

Polybasite - Polybasite was dtemined by i t s brightness, laek of triangular 
pi t s , hardness, and etch tests. Preliminary examinations of spec
imens indicated much tetrahedrite but later hardness and etch 
tests disproved this indication. 

http://i3yrite.1t


pyr^g^ite^.. * fyrarg^rite was easily recognised by i t s blue-grey odour 
and i t s internal .reJIeetioB. In the specimens examined i t i s 
closely associated with galena and polybasite* 

native Silver - Native silver was shotted by i t s brightness, hardness, 
and etch tests. I t was found only i n one section and seemed 
to be deposited with polybasite. 

The f i r s t section studied contained a veialet of |Jolybasite 
in massive and euhedral quarts, A small tongue of native s i l v o f # ehalco-
pyrite and sphalerite protruded into apace between the polybasite and 
quarts. Most of the native silver #i3»d the polybasite but rausddft" b 3- o l 3 S 

of nativ© s i l v e r aha ehaloopyrit© occurred vrell x^ithin the main mass, 
This occurrence was talsen to indicate simultaneous deposition and indic
ated that some of th® native Silver i n the mine i s priiaary. 

( see next page for paoto^&phs of Section Ho* % ) 



figure Ho. X 
Tongue of native 3ilvor, 
ohalcopyrite and sphalerite 
lying betvjoen nolybasito 
and quarts. 

Magnificat ion»?0. 

Figuro Ho. 2 
Native 3ilver oxsolved 
frora polybasite. 

I.lagnification = 120. 
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Hunbor f2 

Section Ho. E did not prove very useful i n the nicr-oscopic 
study because i t consisted inostly of pyrite which polished 
very poorly. Tfci section indicated that arsonopyrite had re
placed pyrite and in .turn both had 'been veined by quartz. 

The third section studied was particularly interesting 
because one f i e l d showed the simultaneous deposition of 
galena, polybasite,and pyrargyrite. A photograph shows a 
remarkable pattern of pyrargyrite and galena that i s strongly 
suggestive of exsolution. A second f i e l d shows pyrargyrite 
apparently grading into polybasite i n a bacliground of galena, 
A third f i e l d shows polybasite veining an exsolved mass of 
galena and pyrargyrite. This latter phenomenon was apparent 
only under polarised l i ^ i t end was the only definite suggestion 
the author had for the paragenesis of galena, pyrargyrite, and 
polybasite. 

( sec next page for photograph of Section Ho. 3 ) 





The fourth section contained most of the ore minerals and 
showed some interesting vetoing, particularly of sphalerite. 
The sphalerite was veined by galena, chalcopyrito, polybasite, 
and x-yrargyrite* Sometimes only one mineral veined the sphal
erite but more often i t was two or more closely intermingled 
sulphides. In one case polybasite and ehaleopyrite, closely 
intergrown, veinod sphalerite. One disturbing feature was 
noted. A vein In the sphalerite contained euliodral crystals 
of arsenopyrite. At f i r s t this was thought to indicate a 
later generation of arsenopyrite but the presence of ouhedral 
crystals of arsenopyrite throughout the section suggest that 
later solutions carried the arsenopyrite into place. Another 
point of interest i n the fourth section vias the presence of 
much ouhedral quartz i n the sphalerite -rafe&fco any quartz i n the 
galena was largely corroded. 

( See next page for photographs of Section Ho* & ) 





XI. 

Number #5 

The f i f t h eeetion contained galena, pyrite, sphaierite sand 
quartz but revealeu ajr interesting or definite relations, 

number #6 

The sixth section w&f* made up of pieces of pcaybauite. wrbieu 
revealed no interostpig relations but which were useful i n 
experimenting on etoh tests for polybasite. 

The order of deposition showed much overlapping and some minerals, 
particularly quartz and ohalcopyrite, were found to occur i n more than one 
generation. The paragenesis i s essentially as follows:quartz; pyrttof 
arsenopyrito; sphalerite's galena, pyrargyrite, polybasite, ehaleopyrite, 
and native s i l v e r * 

quartz i s established as the original vein mineral because i t i s 
megascopically veined by a l l other minerals including pyrite. I t i s not a l l 
of one generation because massive quartz can be seen cutting pyrite and 
sphalerite, Euhedral quartz occurs i n sphalerite but i s usually parti a l l y 

corroded where i t occurs i n galena. Crystalline quartz may be seen exhibit-
.1 

ing comb 3trut#ure along the borders of polybasite veinlets. 
m Bateman, A.!!., Kconoaie Mineral De-posits. 3"ohn Wiley and Sons,Inc.. 

Hew York, 1S4-2, 1 * 



f3n?ite i s the second mineral to be deposited* I t is " sometimes euhed-* 
r a l but i t i s usually aahedral and fractured. The ftcoeturea are f i l l e d with 
sulphides and massiim quartK* 

The ettdenc© for age relationshix>s of arsen®3#r£te i s less definite 
than for most minerals but i n one section i t apparently replaced pyrite* 
Arscoopyrite was replaced i n one section by c h a l c o l i t e bids the fact that 
©uliedral crystals occurred i n veins of chaleopjsrite and poSfybaslte surrounded 
by sphalerite was enomalo^.I^^ral arssnopyrite orystais i n other minerals 
could have been carried by later solutions which freed them and cemented 
them i n new positions, Arsenopyrite is placed before sphalerite aoeor&ing 
to iatemaa's 1 table of diagnostic minerals* 

The sections studied of fared, good evident of.-the relative position 
of sphalerite i n th® paragenesis Hi^hlaafcBa&l ore. It veins pyrxt®, 
contains ©zsolvod GhaXcopyrltet and is definitely cut by galena, i^rargyrite, 
polybasite r and chaleopyrite. In places there is some suggestion that sphaler
i t e wgs deposited simultaneously with galena but the deposition of the 
lead sulphide continued after zinc s u l ^ d e , 

. The deposition of pyrargyrite and s&olybasit© was simultaneous with 
some of the galena and exsolutlon patteqbs- i n one specimen fes good proof, / 
These two minerals are usually e l q s e ^ related and at times seem to jB$QPg» 
into each other. In the sections studied some polybasite has .g^a^ently 
been deposited after i^rargyrite* . 

ChaXco&yritS seems to have been deposited c i r a eansl&erail© 
period of time. I t i s found s&soIvQd from siihalerite and from polybasite. 
1. Bl^^^^^Efj|^^3E|^^^& P^M^^P^^^ ^ I o V "an̂  Sons," Ino.. . NOT Yorlc, 1942. 



Hative s i l v e r was found i n only one soction ana appeared to be exsol-
ved from massive polybasite.; I t seems closely associated with chalcopyrito 
and these two minerals rim polybasite. This evidence suggests that the 
mineralising solutions became increasingly rich i n silver as deposition 
went on and that at least some of the silver found in ilighland-Bell ore 
is primary. 

ParagonQsi;) Chart 
Mineral 

Quarts 
Sprite 
Arsenopyrite 
Sphalerite 
Galena 
pyrargyrite 
Polybasite 
Chalcopyrito 

( SiO s 

( Î eSg 
(FeAsS I) 
(2n3 ft 
( i ^ )} 
OAĝ Ŝ SbgSg ). 
(CuT?eS$ |. 

Native Silver (Ag 7) 

* Element 
SiO, 
Fe ' 
S 
AS 
Zn 
H> 
AS 
Sb 
Cu 



QGBClUSlQH 

(1} The minerals found i n HignlanS-BeH ore from Humber |$ 
Imel are,ia the sequence of deposition*. 

(a) ouartss 
{%) s^Wite, arsenQpyrite 
(e) sphalexlte, ehalcopyrite, quarts 
£d) galena, pyrargyrite:, polybasite, 

eh^leopyrite, native s i l v e r . 
(£) The mineralisation of the lighlaM^Bel! ore i s particularly 

coarse and should require l i t t l e grinding to release the main 
ore minerals* The most notable exception i s the presence of 
blebs and rods of chaloopyrite i n sphalerite* ^his material 
averages from two to five microns i n diameter* 

(5)'. There i s no evidence of secondary laineralisatioa i n the spec
imens stu&iect from Humberts Level of the Highlajjd^Bell mine* 
•The si l v e r found i n the. f i r s ^ section i s e&aolved from primary 
polybasite* 

(M,. :*» m 'iffiNf 
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