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ABSTRACT

The 5550 Zinc orebody at Britannia Mines is
gitaated in the rairview section of the Britannia shear
z0N8.

The orebody maybe divided into two types of
mineralization;these are & barite-sphalerite ore and a
siliceous copper ore. The barite-sphalerite mpineralization
congiste of sphalerite,chalcopyrite,tetrahedrite,galena
and minor amounts of gold,in a gangue of barite,pyrite and
very minor amounte of quartz. The siliceous copper ote
consists of ckhalcopyrite,sphalerite and galena,in a

gangue of quartz,pyrite and barite,

The barite-sphalerite ore is believed to be the
result of the sarlieat period of mineralization and thre
gsiliceous copper ore is a traneition ore,in which quartz
and sulphides,mainly chalcopyrite ,were introduced and re-

placed barite and the remaining host rock.

‘he even distribution of the ephaleritse, the
twinning of ephalerite,which is the result of deformations
and eimilar percentages ef iron in the sphalerite,indicate
that the sphalerite of the siliceous copper ore and the
sphalerite of the barite~sphalerite ore were deposited
during the same mineralization period. The above evidence
is used to suggest that the sphalerite of the much deepar

No.8 orebody,also was deposited at the =ame time.,



MINERALOGRAPHY OF WHE I250 ZINC OREBODY
BRITANNIA MINES B.C.

INTRODUCTION

Britannia Mines is situated on the east side of
Hows Sound about 30 miles north of Vancouver. The ore dep~
oslts occur on the weet side of the Coast Range Batholith
in what has been termed by bLr. Schofield and other geologiste
ag "the Pacific Copper Belt". The orebodies occur in a roof
pendant of volcanic and sedimentary rocks of Mesozolc age.
The rocke of the pendant are known as the Britannia Grougp.
The Britannia Group 1is divided into the Goat Mountain
Formation and the Britannia rormation. The Britannia rorma=-

tion contains the host rock of the Britannia orebodises.

The host rock of the Britannia orebodies is called

locally the green mottled schiet, which is a sheared phase



of onovmonber of the Britannia rormation which was orig-
inally a volcanic and could be called a 'greenstone'.
During the intrusion of the Coast Range Batkh#lith, the
Britannia Formation was faulted and folded, the rocks werse
fractured aRd brecciated and in this manner became a suit-
able host roek for the deposition of ore minerals. ure
solutions from the deep seated igneous source ascended the
fault plane and deposited ore minerale in the suitable host

rock of the Britannis fotmation.

T'he source o0f the mineralization solutions is the
Coast Range Batholith. T'he deposits of the shear zone are
zoned with respect to the Batholith; the higher temperature
group is found cloesest to the batkholith and the lower temp-

erature group is found further away from the granitic mass.

The deposits of the sritannia shear zone are all mesothermal
however, the barite sphalerite mineralization is belisved to
bs a lower temperature type than the siliceoue copper type.
E In some sections of the Britannia shear zone H.T.James has

i stated that reversals eof éoning are apparent because the
lowsr temperature barite-sphalerite mineralization is partly

replaced by the bhigher temperature siliceous copper ore.

‘'he orebodies at Britannia comprises what are

eight separate orebodies. These are from west to eaet the no

' 8 orebody, the Jane orebody, the Bluff orebody, the Fairview
orebody, the No,5 orebody, the smpress orebody amd the

Vietoria orebody. The ore of all these deposits is the




pyritic replacement type and therefore the deposits of the
Britannia shear zone may be classified as pyritic meso-
thermal replacement depoeits. The vertical extent of the
orebodies is over 5000 feet and has shown no mineralogical
change which would indicate a termination of mineralization.
The 1250 Zinc orebody is considered a part of the rairview
gection of the mine which contains both the barite- ephal-

erite mineralization and the silieeous copper mineralization

The ore minerals of the Britannia shesar zone
deposite are mainly sphalerite and chalcopytrite. Gold,

gilver and cadmium are extracted from the ors.

Britannia, until tre laet few years was considered
primarily a copper producing mine, However,with the opening
up of the No.8 orebody, the 1250 Zine orebody and other
zinc orebodies, the production of zinc has increased so thrat
at the present time the production of zinc exceede the: pro-

duction of copper.

Production for the year 1950 are listed below:
COPPOTesceseesese 15,000,000 poundse
ZiDCGeseseseceess.22,000,000 pounds

GOldeeseeocsseaneeslc, 000 ounces
The above production of copper, zinc and gold was re-

gopvered from the mining of 900,000 tons of ore.



KEARLY HISTORY

Copper was found at Britannia in 1888 by John
FPorbeg but it was not until I898 that Oliver Kurry etaked
five eclaime. In IS00 the Britannia Copper Syndicate was
formed and mining was started on the five Furry claims.
In, 1I908,through the efforts of Grant B. Schley, the
Britannia idining and Smelting Company was formed as a

subsidiary of the Howe 3cund Company of New York. Since

~-.then the mine-hms been in continuous production.

EARLY WRITERS

In 1907 LeRoy vieited the area as geologist for
the Geologisal Survey of Canada. His repo#t' a Portion of
- the wain Coast of British Columbia', describes the rocks of
the area and the orebodies that occur in them. In I913
R.G.McConnel wrote a brief account of the orebodies. The
first complete examination of the rocks was through the
efforts of Dr. S3chofield. H.T.James examined the property
in I929 as geologist for the Geological Survey of Canads
and later as geologist for the Howe Sound Company. Later
papers by Britannia geologists F.Ebbutt and W.%T:.Irvine
have contributed much towards the knowledge of the Britannia

orebodies and the regﬁonal geology.



ORE SPECIMENS

Specimens of the ore from the I250 Zinc orebody
were received from Britannia Mines 55 September and én
December of I960. All specimens were c¢ollected by D.
Markland, Egg Geological Engineer at Britannia and were
accompanied by a map showing the location from where each

gspecimen was taken. The map accompanises this report.

METHODS OF STUDY

Polished sections were made of the specimens
of the 1250 Zino orebedy, ueing the equipment of the

University of British Columbia.

Microscopis etudy was conducted, using A.DB.
Edwards, 'Texture of the Ore Minerals' as a guide for
paragenesie and texture, Ktch tests and microchemical
tests as outlined in M.N.Shorte 'Microscopic Determination
of the Ore Minerals',6 were used and unless otherwise stated
the detgrminationsof the minerals were carried out by these
methode, The description of the tests for the individual
minerale will be omitted from the report. The reader is
referred to the above two references for information as

to the exact nature of the microscopic tests.

Several thin sections were made by J.Donnan, for

the author. The thin sectione were necessary to observe



the relationships of the gangue minerals,

STRUCTURAL GEOLOGY AS RELATED TO ORE DEPOSITION

The Coast Range Batbolith is believed to be the
source of the mineral deposits of the Britannia shear zone.
During the intrusion of the Coast Range Batholith, the
rocks of the Britannia gormatidn were stressed in such a
manner that thrust faulting occursd. Thrust faulting was
accompanied by the formation of westerly plunging drag
foldes and a shear zone af large dimeneione., During this

orogeny the roocks of the 3ritannia rormation were fractured
and brecciated and were rendered suitable to the deposision
of ore minerals., The ore solutions ascended the fault plane
which served as a channel-way into the suitable host rocks

of the Britannia Formation.

The orebodies of the Britannia shear zone are
situated in the drag foldes and in the fractured 2zone ad-
jacent to the drag folds. The orebodies all lie in the
banging-wall of the Britammia thrust fault and are formed
by the replacement of a suitable host rock or they are the
the result of fracture filling in the sbear zone.

The hoat rock of most of the orebodies of the
Britannia shear zone is locally called the green mottled

schist. The green mottled schist ie a sheared phase of one



of the me#hera of the Britannia Pormation and was originally
a volcanic rock. The host rock of the No.8 orebody accord-
ing to W.T.Irvine is a sheared me‘ber of the Britannia

Formation which was a medium fragmental and tuff series.

MINERALOGRAPHY OF THE 1260 ZINC OREBODY
TYPES OF MINERALIZATION

Two types of mineralization are found in the
1250 Zine orebody. The two types are & giliceous copper
mineralization and a barite-sphalerite mineralization. The
two types are in contact with one another in various parts

of the 1280 Zinc orebody.

The siliceous copper mineralization consiste of
chaloopyrite and sphalerite as the ore minerals and quartz
pyrite and barite as the gangue minerals. Galens is present
but in lesser amounte than is found in the barite-sphalerite
type of ore. The presence of barite and tke absence of
tetrahedrite suggests that the siligeous ore is actually

a transition of the barite-sphalerite mimeralization.

The barite-sphalerite mineralization consists of
sphalerite and chalcopyrite as the ore minerales. Galena,
and tetrahedrite occur in minor but important amounts. The
gangue minerals are barite, pyrite and small amounts of

quartz. Quartz is lacking in some of the polished sections



but in all thin sectione of barite-spbalerite ore exam-

— N T
ined quartzi in very smalldis present,

$he two types of mineralization of the I260 Zine
orebody indicate that after the mineralization period the
orebocdies were stressed and deformed by forces which may
bhave developed during faulting, folding ar other oregenic
movements. The evidence of deformation ie readily visable
because of the twinning of the spbalerite, the striations
on ghalcopyrite and the irregular triangular oleavage pits

of the galena.

DEPORMATION OF THE ORE MINRERALS

M.J.Buerger(1), hae shown that ore minerals when
stressed fail by translation or by twinning. The stresses
which produce such deformation are the result of faulting,

folding or other oregenic movements.

Deposits such as the Coeur d'Alene, show evidence
of the deformation by the twinning of sphalerite, the st‘.ri.zad;-/b%uu
ions of chalcopyrite and the irregular cleavage pits of
galena., The schistose appearance of the hand specimen is
also evidence of deformation. M.J.Bueger when describing
the above occurance states;

"Iln deposits of this sort, the evidence of ore

— deformation ie so c¢lsar that no reasonable doubt exists

(1) M.J.Buerger,The plastic deformation of ore minerals.
Am.Mineralogist , 13 ,pp.36-51.



ag to the sequence of events which gave rise to the char-
acture of the present ore. ''he ore minerals were first de-
posited by filling and replacement and subsequently were
subjected to enormous forces whieb distorted the original
crystals. The evidence skows that the softer minerale were
deformed through flowage; while the harder minerals such as

pyrite and quartz were broken or crushed!

A brief summary of the conclusione of M.J,Bueger
will be given; for further information the reader is re-

ferred to the paper by M.J.Buerger,

The Beformation of Sphalerite
Sphalerite deforms by gliding on{III} planes and
the movement is by twinning. Within the unit cell of sph-
alerite there are seven octabhedral planes, that completely

define the secondary twinning of the unit sphalerite cell.

Thevtwinnine of sphalerite ie readily vieable
microscopically,if ,after polishing the specimen is etched
with a dilute sclution of potassium permanganate wkhich has
been acidified with sulphuric acid. The twinning stands out
ag well defined dark bande. The dark bandes intersect at an
angle: of I20 degrees.(Fig.I) Etching with potassium per=-
manganaﬁe proves the presenceof twinning because if twinning
has occuﬁ%d the crystalline directione will differ from
those of undeformed portions, and etching will #eveal the

presence of twin bands.
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FiGuve WNo 1. X-150 By. Uvi: Thampasen.

Buerger states that a pure crystal would be ex~
pected to deform by translation, while an impure crystal
bhaving distorted planes upon which extensive elip would
be attended by great friction, would be expected to de-
form.py gsecondary twinning. Sphalerite containe from one

to I8 percent of iron in solid solation and therefore would

be expected to deform by secondary twinning. -

The Deformation of Chalcopyrite

Chalcopyrite has a similar crystal lattice to
sphalerite. Chalcopyrite is a relatively pure pineral and

therefore should deform by translation.

Btching with potassium permanganate reveals no
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etech bands because the crystalline directions are the same

in the altered and unaltered specimen.

+he Deformation of Galena
Galena when stressed deforms by tramslatiom in
(110) directions. the evidence of deformation is apparent

by observing irregular cleavage pits,

in summary,sphalerite deforme by twinning, where-
as galena and chalcopyrite deform by translation. 1ke purity
of a mineral is an important factor in determining whether
translation or twinning will occur. Impure minersls such as
spralerite ,which contains iron_in exsolution will deform
by twinning, whereas galena and chalcopyrite, whick are
ueually pure minerals would deform by translation. Twinn-
ing ,if present, is good evidence that deformation of an ore-

body has occurred.

BARITE~-SPHALERITE mMINEKALLIZATION

Megascopic Examination

degascopiocally the only minerals which can be
determined are chalcopyrite and pyrite. ‘'he hand specimens
are noticeabl’y fine grained and the specific gravity ie

above normal.
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dizroscopic wxamination

Pyrite

Pyrite is abundant in all polished sections ex-
amined and appears to represent three periode of depositionm,

Large grains of pyrite have been fractured and
mineralized with sphalerite, chalcopyrite and galena., ‘thie
generation of pyrite is pre ore. xounded corroded grains of
pyrite are very abundant and are also probably pre ore.
Many small euhsdral grains of pyrite are present and these
represent the last deposition of pyrite. Pyrite appeafs in
excessive amounta wherever the barite-sphalerite ore merges

with the eiliceous copper ore.

Sphalerite

Sphalerite is the most abundant ore mineral of
the barite-sphalerite typevof mineralization and is evenly
distributed throughout the polished sections. The moat
noticeable microsaopic property of the sphalerite is the
presence o0f twinning. ‘the twinning stande out as well de-
fined bands which intersect at anglee of 10 degrees. The
twinning, after etching with potassium permanganate which
hsd been acidified with sulphuric acig,remaiged as well de=-
fined dark bande. Therefore,in accordance with the experi-
ments of Buerger the presence of twinning is:confirmed anad

deformation of the orebody is indicated.

Sphalerite is the oldest ore mineral founnrd in ttre



barite-sphalerite type of mineralization sand contains nu-
merous exsolution intergrowths of chalcopyrite. The chalco-

pyrite ie therefore contemporansous witk the sphalerite.

The sphalerite of the I250 Zine¢ orebody contains
on the averags 0.34 $ercent of iron in solid solution(I).
and would indicate a low mesothermal temperature of depo-

sition.

Chalcopyrite
Chalcopyrite is abundant in the polished sections
examined and represents at least one period of deposition.

Chalcopyrite appeare as seriate exsolution intergrowths in

the spbalerite. The grain size of the exsolution intergrowths

varies from & to I0 microns and in some of the sections ex-
aminad the intergrowths are memerous. Large partioles ef
chalcopyrite are also present and are apparently later than

the sphalerite,

Stristions are visable microscopically on well
polished specimens of chalcopyrite. Etching with potassium
permanganate which had been acidified with sulpburic acid
resulted in a uniform etch and no twin bands were visable.

The above tests indicates that the chalcopyrite deformed by

Yo M ol doik o g S sbod f 78

translation rather than by twinning when stressed by orogenic

forces,

Blebs of chalcopyrite often contain,tear shaped

particles of tetrahedrite and rounded particles of galena,

)y P Kawano..qk, Minor Elemenis &} Sphaleviie o4+ the
Bv\'{nnneq M.kes’i



These particles resemble intergrowths However no conclusive

evidence was observed.

Tetrahedrite
Tetrahedrite is fairly abundant in the polisbhed
sections of barite-sphalerite ore and is only found in tkis

type of ore.

Microchemical tests for silver wre negative, How=
ever since the test is very seneitive the absence of silver
in the tetrabhedrite is not positive. Microchemical teets for
antémony and copper were obtadned and etch testes are in-
dicative of tetrahedrite. 3ince, the composition of the
silver bearing tetrahedrite,'freibergite’ and the etch testes
are similar to tetrahedrite, the presence or absence of

freibergite was not determined.

Twinning was not observed on the tetrahedrite

when the mineral was etched or on the unetched specimen.

Galena
Galena is common in all the polished sections
and appears to be the youngest sulphide prosent, Micro-
scopically,cleavage pits in galena are scarce However a
few of the pits are deformed triangles whick are indicative

of deformation.

Polished section NO.6 (@ee map) consiste of galena

- and sphalerite with minor amounte of chalcopyrite. Tetre-



16

hedrite is lacking from the polished section. Figure KNo.I
(page I0) is a photograph of one of the microsdopic views.
4n this section the absence of hard minerals encouraged the
formation of twin bande. Careful study of this section.ie
helpful® to the study of paragenoeia.‘}ha large particle of
galena appears to truncate the twin bands of spbalerite,
which are matched on both sides of the galena. Galena 1is
therefore later than the sphalerite. in the central top
portion of the picture ,particles of galena and ckalcopyrite
appear to outline the twinning of the sphalerite. Thies may
indicate that the chalcopyrite 1e also later then the spb-
alerite. Other examples are pressnt such as tke above which
indicate that the galena and the chalcopyriteiﬂ?l&ier than
the sphalerite and appear to have been preferent%l?y pre-

cipitated along the twin bands.

Gold
'he barite-sphalerite minedralization contains
£0ld in minor amounts. The largest particles of gold found
in the polished aoctionseés;pictured below. The actual size
of the largest particle is <00 microna.'uicr0800pic tests ~

¢

indicate the absence of silver in the gold.

The relative age of the gold in respect to the
sulphides is not knownjhowever the gold probably was de-
posited with the tetrahedrite, chalcopyrite and galena.
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Gangue ilinerals
ihe gangue minerals of the barite-sphalerite
mineralization are barite with minor amounts of quartz.
Chlorite and sericite are also present. Lhe barite is

older than the quartz and the éulphides.

The gangue minerale of the barite-sphalerite ore
and the gangue minerals of the siliceous ore will be dis-

cussed in a later paragraph.

Paragenesis
I. Barite
2. Pyrite

b. Sphalerite

16



4.Chalcopyrite and fetrabedrite
5.Galena
6.Quarts
vhalcopyrite,tetrahedrite and galena may have
been deposited at the same time. A second generation of

chalcopyrite may also be present.

SILICEOUS COPPER MINERALIZATION
Megascopic mxamination
megascopically,the hand specimens are fine
grained and have a higher than normal specific gravity,
Chalcopyrite is more abundant or is present in larger

particles than occurg in the barite-sphalerite ore.

Microscopic Examin@tion
Sphalerite
sphalerite is abundant and evenly distributed in
the siliceous copper mineralization. ‘the sphalerite is twin-
ned:similarly to the sphalerite of the barite-sphalerite
typ;g:ontainsrexsolution intergrowths of chalcopyrite.
the sphalerite is later than the barite ,pyrite and quartz.
vhalcopyrite
vhalcopyrite is the only copper mineral present
and is probably later than the sphalerite. Chalcopyrite

of the siliceous ore may rupresent two periods of deposiviom
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The first period of deposition is probably contemporaneous
with the chalcopyrite of the barite-sphalerite ore wbereae‘
the second period of the deposition of chalcopyrite maybe

the result of a later mineralization period.

Galena

Galena occurs in minor amounts in the siliceous
ore and is younger than bbe sphalerite and chalcopyrite.

The trimngular distorted cleavage pits are present.

The absence of tetrahedrite,whenever quartz appears
in fairly large amounts suggeets two mineralization periods.
Quartz in lesser amounts in the siliceous ore as compared
with the barite-sphalerite ore indicateg that quartz has
intruded the the barite-sphalerite mineralization and thris

is also suggestive of two periodes of mineralization.

Gangue lMinerals of the IZ50 Zine Orebody
Barite and quartz are the main gangue minerals
chlorite aﬂd gericite are present in minor amountes. Sericite
is more abundant than chlorite.

SJome of the polished sections are lacking in
quartz,however thin sections of these specimens reveal the
presence of quartz in very minor amounts. ‘‘he quartz ob-
gerved in the thin sections veins the barite and‘eince the
cleavages 0of the barite are continuous on both sides of‘the
quaftz’ the quartz is therefore later than the barite. Re-

entrant angles although not conclusive suggest that quartz
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is younger than the barite.

Quartz and barite are abundant in most of tke
polished sectione examined of the siliceous type ore,
However,this ore grades into a type of ore where barite
occurs in minor amountse,or is lacking entirely and the
gangue is mainly quartz. Whenever quartz appears in large
amounte the absence of tetrahedrite ie conspicuous. in
sectione examined where barite is missing the mineralization
is widely dispersed. 'he dispersed mineralization consists
of sphalerite, chalcopyrite and galena. ‘the twinning on the
gsphalerite is poorly defined and is cnly observe#&d on

random particles.

The quartz of the polished and thin sections
examined indicates that the quartz is younger than the
barite and in places the evidence indicates that quartz is

replacing barite.

Barite and quartz examined in several of the thin
sections show shadowy extinction and therefore indicate that

tha quartz and barite have been streseed.

Chlorite and sericite are present in the thin
sections;sericite is more abundant than ckhloriteINthin
sections in which barite is lacking and the mineralization
is dispersed both the chlorite and sericite are missing
from the sections. Poseibly,in these sections the chlorite

and sericite have been completely replaced.
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The chlorite and sericite may bave been formed
by hydrothermal alteration or they maybe the rem@n%hts of

unreplaced host rock.

Quartz of the siliceous copper mineralization
may represent two periods of deposition. “*be first gener-
ation of quartz deposited cghalcopyrite in the ore zome and
the second generation of quartz is responsible for the
dispersed mineralization obeervered in some of the polished
sections. The quartz may have replaced barite and any of
the original host rock that remained after the proceeding

mineralization periods.

Paragenesis of the 3iliceous Copper Ore

I. Barite

2. Pyrite

3. Sphalerite and Chalcopyrite
4. Quartsz

6. Chalcopyrite

6. Galena

7. Quartz

THEORETICAL CONSIDERATIONS

_idlcroscopic evidence indicates that the first
period of mineralization in the 1250 Zinc vUrebody wae the

depositioh of the barite-sphalerite ore,and barite, pyrite
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sphalerite, chalcopyrite, galena and tetrahedrite were
deposited inm the favorable host rocks of the Britannia
formation. This period of mineralization was followed by

a second period of mineralization when pyrite, chalcopyrite
galena and quarts were depoeited. Lthe second period of
mineralization may have replaced parts of the pré&ceeding

mineralization.

1he sphalerite of the barite-sphalerite ore and
and the sphalerite of the siligceous ore are twinned and as
previously spated the twinning is a result of the deformatiom
of the orebady. Tha above perieds of mineralization were
poseibly followed by a third period of mineralization, and
quartz, which may have carried minor amounts of sulphides,
ﬁgfe deposited. The third mineralization period is repre-
sented by quartz with diepersed sulpbides. 4he sphalerite
is twinned and may have been depogited at the same time as
the sphalerite of the siliceous copper ore was deposited.
"he author believes that a barren quartz period of mineral-

ization represents the last period of deposition in the ore

zone.

3inee,the sphalerite of the siliceous copper ore
and the aphalerité of the barite-sphalerite ore is twinned
the deformation which caused the twinning was later than the
deposition of the two types of ore;or at least later than the

depoeition of the sphalerite.of the two types.
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In one specimen frcm a barite-sphalerite zone
(specimen No.I),quartz with dispersed sulphides appears to
have intruded the barite-sphalerite mineralization.Tetra-
hedrite in noticeable amounts is present outside the quartz
zone. Therefore the ore on the outside of the quartz is
typical barite-sphalerite mineralization and the quartz
represents the last deposition of quartz. The mineralization
on the outside of the quartz zZone showe a distinet banded

structure and the rock megascopically is a schist. It appears:

@ that the quartz has intruded the eschist and either forced

apart the walls ar it has replaced the host rock;@or that
the barite-sphalerite ore flowed into position and isoclated
the quartz inclusicon o¥ bomb. The dispersed mineralization
inside the quartz indicates that the quartz intruded the
barite-sphalerite mineralization and replaced barite and
host rock. The transition zone between the two is a zonme

of dense pyrite which grades into the barite-sphalerite
mineralization. Quartz in very minor amounts is present

in the barite-sphalerite ore. (see Diag. below)

Ylicecaus
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The sphalerite of the barite-sphalerite ore and
the sphalerite of the siliceous copper ore is twinned and
this ore mineral is distributed uniformfly throughout both
types of ore. Miocroscopic evidence indicates that the sph-
alerite of the two types of ore sould have been deposited
at the éame time and the siliceous ore is 8she result of a
later mineralization period which intruded and replaced part
of the barite-sphalerite mineralization. The presence of
tetrahedrite in the barite-sphalerite ore indicates that
at least two periods of mineralization are preesent; however
differencee in host rock could account for the absence or

presence of the tetrahedrite.

A very interesting relationship between theitron
contents of the two types of sphalerite was drawn to the
attention of the author by P.Kavanagh(I) and witk kis kind

permission gsome of the results will be listed balow:

LOCATION Av. Iron in %
12560 Zinc Orebody
511ice0us CODPPOT OY@evecocesvssssagoesee0sddPb
Barite-sphalerite 0r@s.cceececcscscoocseec0e44%

No. 8orebody.'....’.'..“.....00000.000.89%

Several sections of the No.8 orebody were studied
and the twinning of the sphalerite is present. The sectione

gstudied were from the 4100 level and from the 4950 level.
The very regular gradient in the percentage of

(1) P.Kavanagh, Minor Elementes in Sphalerite of the
Britannia Mine.
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iron in the ores of the No8 orebody and the I<£0 Zinc ore-
body could indicate that the spbalerite of these two ore-
bodies was deposited at the same time. The spbalerite of the
upper orebody, the I£b0O Zinc orebody, since it was closer to
the surface would be expected to be desposited at a lower
tempsrature than th®@ sphalerite of the much deeper No.8 ore-
vbody. The higher temperature of deposition is indicated by
the greater percentage of iron in the sphalerite of the KNo.

8 orebody. (Som dudl'syesls no A 743/9~n£y e 20 S arstgid frrems
e, wwvwwa ;,ry-g/)) W < W mw’// S /‘M
fhe presence of twinned spralerite in both these

orebodies proves that the deformation of the orebodies took
pléce after the deposition of the sphalerite. The twinning
therefore suggests, as does the iron content ,tkat the spkal-
erite of the 0.8 orebody and the sphalerite of the siliceous
copper ores of the IZ50 Zine orebody,belong to the same

mineralization period.

{he sphalerite of the 1250 Zinc ,barite-sphalerite
oregindicatesa lower temperature of deposition than the
eiliceous copper ore. The lower temperapure of deposition
maybe the result of the location of the orebody. The barite
sphalerite orebody may have been further away from the
magma source and therefore lower temperature minerals were
deposited. The sphalerite of the 1250 Zinc orebody may
have been deposited st the same time;the even distribution
of the sphalerite in both the siliceous copper ore and in the

barite-sphalerite ore is suggestive, the close correlation
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of the iron in so0lid solution in the two sphalerites and
the presence of twinning in the two types of sphalerite is
also suggestive. If, the above assumptions are correct and
there is every reason to believe that they are , the miner-
s8lization period that deposited sphalerite in the host rock
of the No.8 orebody was aleo responsible for the deposition

of sphalerite in the I<50 Zinc orebody.

Microscopic study indicates that a second period
of miperalization deposited quartz and sulpbides, mainly,
chalcopyrite in the ore zone. The later quartz appears to
have replaced barite. Whenever quarts is present in la}ge
amounts the copper mimeral tetrahedrite is missing. Tetra-
hedrite may have been preferentially replaced by one of the
later sulphides or it was never preeeht in these parts of
the orebody. Chalcopyrite is the only copper mineral present
in the 8siliceous type ore and may have been deposited dwring
8 later period of mineralization than the sphalerite which
contains chalcopyrite in eolid solution. Crhalcopyrite ie

more sabundan when quartz is present.

In summary,the spbalerite of the barite-sphalerite
mineralization and the siliceous copper mineralization, may
have been depoesited at the same time. Tetrahedrite, chalco-
pyrite ,galena and small amounts of gold were also deposit-
ed at this time. The tetrahedrite was deposited in cooler

parts of the bhost rock or in chemically suitable bost rock.
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A later period of mineralization with quartz and
sulpbides ,mainly chalcopyrite, were deposited in the ore zone
and quartz may have replaced barite and the sulphides may
bhave preferenﬁhlly replaced tetrahedrite,if the tetrahedrite
wae presont.‘yﬁﬁéygﬁgtﬁg!'the quartz mineralization period
was facilitated by deformation of the host rocks,which
were fractured and brecciated and therefore formed channel-
ways for later ascending solutions. The later mineral
solutions are represented by gquartsz gﬁﬁkchalcOpyrite as the
copper mineral. The ﬁoformation which formed channelways
for later ore solutions aleo twinned the sphalerite and
deformed the other ore minerals.‘A later period of quartz
is evidenced possibly,by the shadowy extinction of some of
the quartz,whiob may have been stressed when openings were

developaed for the later ore solutions.

‘the eiliceous copper ore studied is actually a
trangition type of the barite-sphalerite mineralization,
which contains quartz with qbalcoFyrite as the copper
mineral,in place of tetrahedrite which occures in the baritse-
gphalarite mineralization. oince the siliceous copper ore
consists of a higher temperature group of minerals than
the barite sphaleritae-ore and intrudes and partly replaces
the barite-sphalerite mineralization tre reversals of zona
ing mentioned by H.T.Jdames in the Jane orebodyab; also
present in the 1250 Zinc orebody. The higher temperature
giliceous copper ofe kas replaced parts of the lower temp-

erature barite-sphalerite ore and reverse zoning is apparent(



I2b0 ZINC MINERALIZATION 3SPECIMEN
(i)'Siliceous Bomb in Barite-sphalerite ore.
(2) Barite-sphalerite type ore.
(3) From a vague Siliceous zone in Barite-sphalerite zone.
(4) Short discontinuous Chlorite concent ration in form of
a band.
(6) Not present.
(6} High Galena concentration in ore adjacent to green dyke.
(7) Barite-sphalerite type ore.
(8) Siliceous type ore.
(9) Barite-sphalerite type ore.
(I0) Siliceous type ore adijjcent to a L foot band of Barite
ore which is in turn adgdcent to foot wall barren schist.
(II}-(12)=-(13)-
(I4) 3iliceous type ore.
(15) to (22)-
(£3) 8iliceous type ore.
{24) 8iliceous Bomb.,

(25) Siliceous Bomb (Yuartzite?).
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