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MINERAL COMPOSITION OF THE TIN ORES OF RENISON · BELL. TASMANIA. 

Renieon Bell is on the Emu Bay ailway, 
midway between Zeehan and Rosebery on the West Coast of 
Tasmania. The tin deposits in this area have been discribed 
by G.A. Waller (1902), L.K. Ward (1909), and Hartwell Conder 
(1918) for the Tasmanian Geological Survey. 

The ore bodies occur in the slat s, grits, 
altered lava flows and tuffs of the Dundas Series, and consist 
of ~ine grained cassi.terite disseminated through massive 
sulphides (chiefly pyrrhotite or pyrite) or tijrough bodies 
of quartz and sulphides. Some of these bodies show a N. W. 
S.E. strike, parallel to the strike of the tin belt, but 
others strike N.E.-S.W. or E.-W. 

The ore bodies are of two types~ 

1. steeply dipping fissure veins, spoken of locally as 
"feeders", and 

2. flatter-lying bodies more or less conformable with 
the bedding planea of the slates (bedded veins), 
spoken of locally as "floorlJ;". 

The feeders range from 5-12 ft. in width, 
with occasional bulges aa great as 45 ft. Their lengths 
vary from 100ft. to several hundred yards, and they are known 
to continue to considerable depths. They dip steeply, general~ 
at anglss of 45 degrees to 60 degrees to the east or south. 

The floors, where they occur, are directly 
connected with the feeders, and are sheet-like bodies of 
sulphide ore. The composite ore bodies thus have the shape 
of an inverted L, or a T, according to whether the floor 
extends out from one side or both sides of the feeder. Most 
of the floors extend from the hanging wall sideof the feeder. 
Where erosion has removed the connection, they appear as 
separate bodies. 

The feeders as a rule carry more quartz and 
arsenopyrite than the floors, and are richer in tin. In 
addit10n, the oassiterite tends to be coarser-grained in the 
feeders than in the noors. The floors, on the other hand, 
carry a great~ proportion of sulpbideB, chiefly pyrrhotite, 
and the grade of ore and grain size of the oassiterite t~~q 
to decrease as the floor is followed down the dip away from 
the feeder, so that the outer and lower extremities of the 
floors may be too low-grade to work economioally. The average 
grade of the ore worked at present is 0.9% Tin. 

The slates forming t he roofs of the floors 
are commonly much oontorted and silicified, so that they form 
hard rooks in which the contortion and shattering of the 
original slates are well preserved. Joints extending upwards, 
more or less at right angles to the roof of the floor are 
occaSionally filled with finely-crystalline quartz, similar 
to that in the ore bodies,-and are often rioh in tin, so much 
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80 that the alate aa a whole.., aTerage 0.4% Tln. 

Some carbonate gangue ls present ln all 
ths are bodles, commonlT on the tootwall slde, and ln 
place. 1t becomes an important oonstituent of the ore. 
Th1s 1s usually aooompan1ed by a I.crease 1n the grade 
of the ore. 

The oh1e~ are bod1es of the f1eld are. 

1. Ren1eon Bell Lode, oomprising the N.W.·S.E. Lead 
Lode feeder wlth a N.E. dlp of 60 with a pyr1tl0 
floor, and the "Blaok Faoe" pyrrhotlte floor 
dipplng N.E. 30 degrees. 

2. Blow Lode,a NW.-S.E. lode, east of the Renison 
Bell Lode. ' 

3. Dalooath Oreek (Reid's Lode) - a pyrrhotite -
arsenopyrite lode, striking N.E • .s.W. and dipping 
B.E. about 60 degrees. 

4. Dalooath Worklngs - probably a feeder lode with 
a N.-S. strike on the contaot at the slates with 
a gabbro dyke. 

S. Oable Workings - an E. -We feeder, dipping N. and 
aBBociated with a floor on the hanging wall side. 

6. Luck's Lode - an unlmportant pyritic lode, south 
of the Oable Lode etriklng E.-W. 

7. Battery Lode - a N.W.-S.E. feeder in conjunction 
with a pyrrhotlte floor dipping 25-30 degrees S.W, 

8. Dreadnought Lode - a IT. ','f.-S.E. teeder, dipping 
N.E. 65 degrees. 

9. Montana Lode - a comb lnation ot a N. W. -8. E. teeder 
and a floor. 

Mineral CompOSition 

The Ohiet minerals in the are bodles are 
caBaiterite, arsenopyrite, pyrite, and pyrrhotite, with 
quartz aB the ohief gall8Ue mineral accompanied by smaller 
amounts ot tourmallne and topaz. These chief pyritic 
sulphide. are accompanled or followed by small quantities 
ot ohaloopyrite and stannite. The progress or thls 
minerallsation oontinued with a marked change in the 
compositlon of the mlner.~islns solutlone, resulting in 
a l~ited, more or les8 looall.ed development ot sphalerite 
and galena. Thls lat. crystallisation tollows continuously 
upon the flr.t without anytime break as the pyritic bodies 
gradually merge into the sphalerite galena segregat1ons. 
Much at the ga_gue mineral in the late stages is an lron 
magneBium carbonate (pistomesite), known locally as 
dolomi teo 

Miner and raDe constltuent8 ot the lodes are 
wolfram, marcasite, magnetite, stannite, tetrahedrite, 
jamesonite, cantieldite, nattve bismuth and gold. 

Miorosoopic obersvations of poHshed seotions 
reveal that over the Whole field wolfram and oassiterite 
haTe been deposited before the sulphideB. The main 
sequence or orystallisation of the sulphides appears to 
be arsenopyrite, pyrite, pyrrhotite, ohalcopyrite, native 
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bismuth, sphalerite, stann1te, tetrahedrite, jamesonite, 
galena. This sequence, however, 1s subject to except1ons, 
arising f~om the instability of some at the earlier 
pyrrhotlte and tram the changlng composltion of the mineral 
solutlons. Thus a considerable amount at pyrlte has been 
derived by the alteration ot pyrrhotite and. a second mlnor 
development of arsenopyrlte, and pyrrhotlte prooeeds or 
acoompanies the development of sphalerite and galena. 

Wolfram 

Wolfram 1s present in rare prlsmatic crystals 
about 0.030 x .005 rom. in quartz, in specimens from Reid's 
lode and ths Black Face floor of the Lead Lode. It has 
also been observed In the Dreadnought Lode, the Cable Lode, 
and 1n Reld's Lode as forming the central oore of cr~'stals 
of casslterite. It can be recognised~y its greyish-white 
~our, anisotropism, inertness to etching reagents and its 
tendency towards sllght marginal alteration. 

Analyses of th. final tin concentrates show 
0.4% W03. which is equlvalent to ab9ut 0.5% wolfram. This, 
however, d08S not represent all the'wolfra~ In the lode as 
a little wolfram is removed from the final concentrates in 
the Rejected Kieve Tub Float. 

Oassiterite 

The are as mined averages abou» 0.9 per cent 
tln though in placee, as In the Battery Lode fe.der, the 
grade Is as hlgh as 5%. Most of the tin Is preeent as flne­
grained cassiterite, embedded in either grains ot quartz, 
or in the ~arlous su~phides. so that It appears to have 
been the earliest of the minerals to crystallis.. Generally, 
where the cassiterlte is encLosed in sulphldes (Fig. 1), it 
retains its crystal shape. but occasioaally It appearstc 
have undergone slight errosion. Ore showing an abundance of 
quartz Intermixed with sulphldes is PMI'aUy rioher in tin 
than the more massive sulphide ore. 

In hand speclmen. the ooarser cassiterite 
orystals appear black, but In thln sections they are oolour­
less. or more frequently brownish-violet at the margins, 
and sllghtly yellow at the core. The larger orystals 
oommonly show repeated zoning. 

The largest orystals ot oasslterite observed 
measured ss much as 4 Mm. in diameter. but these were 
exceptional, and came trom a thin vertical seam of cassiter1~ 
and oxidised pyrite, a few centimetres thiok, In altered 
slates exposed In the southern wall of the shBft in the 
Dalcoath workings. close to the surface. Elsewhere in the 
ore bodies, crystals as large as 1 rom. diamet~r are unusually 
coarse. 

Orystals v18ille to the unaided eye. or with 
the hand lens, were found In a nUDber of specimens of rioh 
ore from the quartz-a~s.nopyrite bo4y formlng the Battery 
"feeder", whlch Is reported to average 5 per cent Sn. over 
muoh ot its length. Most of: these crystals were less than 
0.5 Mm. diameter. They oocured chiefly as short strlngs. 
short seams, or small lens-llke clusters. from 1 to 5 om. 
long. Thln seotions of suoh OI'e show abundant oassi teri te , 
sometimes In groups of crystal~ sca~.ed through q.srtz, 
and sometlmes in clusters of as many as a hundred orystals, 
in whioh the quartz was excluded. The graln size rangod 
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trom 0.843 x 0.562 Mm. down to 0.034 x 0.028 Mm. In the 
clusters most ot the grains were ot more or less unitorm 
Size, averaging about 0.34 x 0.340rom. 

In the pyrrhotite ores, generalll' the grain 
size ot the cassiterite is much reduced, and the crystals 
*end to occur isolated, or in strings, but rare17 in the 
large clusters in quartz-rich are. 

Mine ass87s show that in the sulphide tloors 
the grade ot the ore decreases as the distance trom the 
junction ot the tloor with the teeder increases, and it is 
the experience ot the management that the grain size at the 
cassiterite diminishes as the grade talls. To test this, 
several speoimens were seleoted at intervals down the dip 
ot the Battery floor. At the aotual contaot of the tloor, 
with the teeder, the cassiterite is as coarse as that in 
the feeder, but about 20 tt. from the feeder, meaGurements 
on typical are showed a grain size distlnotly smaller, the 
r~nge ot measurements be1ng tram 0.220 x 0.165 rom. to 0.030 x 
0.030 mm., the average gra1n size being about 0.100 x 0.100 
rom. still turther down the dip, at about 50 tt. from the 
feeder the range in crystal size was trom about 0.065 x 
0.030 Mm. down to 0.003 x 0.005 rom., the average being about 
0.015 x 0.015 rom. 

In the Loead Lode feeder, the sizes range from 
0.150 x 0.120 to 0,010 x 0,015 mm., whereas in the 31ack 
Face~oor, Which is pyrrhotite-rioh, and appears to be 
oonnected with the Lead Lode Feeder at a higher level than 
the pyritio tloor exposed in the Emu B87 Railw87 outting, 
the grain size ot the oassiterite is considerab17 smaller, 
the average being about 0.030 x 0.030 mm. 

In Reid's Lode, the observed size ot the 
cassiterite in ,the quartz-arsenopyrite are varied from 
0.280 x 0.240 Mm. to 0.010 x 0.010 Mm. with a number of 
grains approximating to 0,075 x 0,075 Mm. In the pyrrhotite 
patches, the measured range was from 0.075 x 0.075 rom. to 
0.015 x 0.015 mm., with an average about 0.030 x 0.030 Mm. 

In the Dreadnought Lode, the grain size of 
the cassiterite in typic'al quartz-pyrrhotite are ranges 
from about 0.160 x 0.100 Mm. to 0.003 x 0.003 mm., the 
average being about 0.050 x 0.050 mm., regardless of w~her 
the cassiterite grains are enclosed in quartz or pyrrhotite. 
The smaller grains tend to occur in segregations in the 
quartz. 

Cassiterite occurs also in numerous tnin 
stringers or veins of quartz, penetrating joints and 
fractures in the silicified slates that form the haIl.(~:ing 
walls of the floors. These veins M87 contain a little 
pyrite, but generally they consist only ot quartz and cassit­
erite. The quartz is hemimorphic and torms crystals about 
the same size as those in the quartz-sulphide ore. The 
cassiterite occurs as small crystals 0.1 to 0.5 mm in 
diameter, often in well marked bands. The veins are often 
vu~ghy, the central parts consisting of interlaoing quartz 
prisMS, while the cassiterite occurs close to the walls. 
where these veins are numerous the silicified slates as a 
whole may aSS87 as high aa 0.4% tin. 

Arsenopyrite 

ore bodies, 
where it is 

Arsenopyrite has been observed in all the 
but it Is especially abundant in Reid's Lode, 
the dominant sulphide in aany hand speci~ens. 



In the Battery Lode, it is restricted to the feeder, vthere 
it is often the dominent sulphide, but it occurs only in 
slight amount in the floor. In the Dalcoath workings, 
oxidised ore rich in arsenopyrite was oDserved closely 
associated with seams of coarse cassiterite near the old 
shaft, and occasional patches rich in arsenopyrite were 
noted tn the CaDle workings, but in other ore bodies it 
has been tound only as a minor constituent. 

Arsenopyrite, in the massi~e areas, occurs 
in crystals 2 to 3 mm. long by 1 to 2 mm. wide, with occas­
ional larger orystals up to 5 mm. long, intergrown with 
quartz. Where les8 abundant, it occurs as smaller isolated 
orystals in massive pyrite or pyrrhotite. Arsenopyrite is 
the earliest sJllphide to orystal1Be( and it is sometimes 
minutely traotured by narrow veins Big. 2.) containing 
pyrrhotite, chalcopyrite, stannite and more rarely sphalerite 
and galena. Isolated crystals in pyrrhotite sometimes show 
oonbded margins, though many retain a perfect crystal outline. 
Arsenopyrite was tormed atter the caSSiterite, beoause it 
enclose. grains ot oassiterite and is sometimes moulded on 
cassiterite crystals whioh are isolated ln quartz. Occasion­
ally the marginsl zone ot crystals ls crowded with inclusions 
ot very small irregular particles ot quartz and other trans­
parent gangue minerals; it is a structure which presumably 
arises trom replaoement ot quartz along its grain boundaries 
sinoe it is also shown by adjacent pyrrhotite and ohalcopyriu 

A second minor development ot arsenopyrite 
occurs in the form of minute idiomorphio orystals, assooaited 
with tetrahedrite in galena-rioh seams in the Battery Lode 
ani the Lead Lode. They ooour with olusters ot small 
particles of tetrahedrite in galena around the margins of 
unreplaced remnants ot pyrrhotite, but they are never 
abundant. It is possible that this marginal development 
arises trom the eombination ot iron trom replaced pyrrhotite 
with arsenic trom tetrahedrite replaced by jamesonite. 
Sometimes these minute crystals ot arsenopyrite appear in 
the carbonate gangue or on the margin ot gangue and oarbonate. 

Pyrite 

Pyrite oocurs in every ore body, but in the 
Lead Lode (Renlson Bell Lode) it is the preponderant sulphide 
in both the feeder and the floor that outcrops on the northerr 
slope ot the Renison Bell hill and in the Emu Bay Railway 
cutting. 

The main development of pyrite ooours as 
coarse-grained, idiomorphl0 crystals, oommonly one or two 
millimetres aoroas. In ore bodies other than the Lead Lode, 
this pyrite occurs as bl,.bs ranging up to the size ot a 
man's hand, scatered through pyrrhotite, and oocasionally 
forms a band along the walls ot the ore body. It enoloses 
coarse crystale ot both oassiterite and arsenopyrite, but 
appears to have crystallised prior to all the other sulphide 
minerals in the ore, since they are found filling fracDures 
in Dhe pyrite, or invaling, or corroding isloated pyrite 
crystals. 

The seoond development ot pyrite is uniformly 
fine-grained and is derived from the alteration e.nd replace­
ment ot pyrrhotite. Many of these orystals are less than 
0.010 mm. in diameter and are sometimes intergrown with 
oarbonate gangue and sometimes aligned along a vein of 
carbonate, whioh m&7 also be a produot ot the same alteration. 
The tlne grained pyrite oocurs along the marginal edges of 
pyrrhotite or extends into it as bays or traverses it as 
seams or veins (.ig. 3). Occasionally it ocoura in veins 
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a oent1metre 01" so wide in large masses of P7rrhot1 te, 
and in these, al in the narrower fraotures, the P7r1te 
tned. to be oonoentrated along the walls of the vein, 
while oaroonates with lesser amounts of flur01te and 
quartz fills the centre of the vein. In this oase the 
P7rite tends to ahow a bandsd struoture ar1sing trom 
m1nute inter-leavings of carbonate more or leas parallel 
to the wall. 

In .pecimens from Re1d's Lode, th1s t1ne 
P7Pile is inttmale17 •• sooiated with mArcaslte glv1ng r1se 
to 1n plaoe. to a torm sucre.ti .. of "lamellar marcasite". 
The presenoe of corroded are.s ot ~rrhot1te w1th1n the 
P7rite-maroasite areas 1a clear evidence ot their residual 
character. It 1s an alteration that afoul". during the 
development of the lodes and is not related to weathering. 

Pyrrhotite 

Pyrrhotite is the most abundant sulphide 
mineral ln all the floors and feeders examihed, with the 
exoeption ot the Lead Lode feeder. and the floor trom it 
that is exposed along the northern slope of Renieon Bell 
Hill and in the Emu Bay Railway cutting. 

The grain slze of the pyrrhotite Varies 
considerab17 from place to place, depending largely on 
the graln size of the assoolated quartz and arsenopyrite. 
It tends to be ooarser ln the feeder I than in the floors, 
though thls is not always 10, and beoause tiner as the 
lndlvldual floors are followed down the dip away trom the 
teeders. It also shows some tendenoy to be finer-gralned 
olose to the walls ot the ore bodles. 

Pyrrhotite enoloses orystals ot arsenopyrite 
and pyrlte, and commonl7 forms velnlets and threads rami­
tylng the former mlneral. but 1" are 17 the latter. It also 
enoloses oassiterite and quartz orystals, and trequently 
torma irresular area8 fl1llng the graln boundaries and 
inttraioes between olusters of oasslterite orystals. Some­
times it fl118 fraotures through cas81terlte orystals and, 
more trequent17. through quartz gralns. 

P7rrhotlte ltself ls fraotured and invaded 
b7 the later-formed sulphldes. In plaoe8 it has been 
conslderably altered to P7rite. In some speoimens from 
the Dreadnought Lode 1t ls ramlfled by oarbonate gangue. 

Mlorosooplc amounts ot pyrrhotite also occur 
as parallel strings of eX-solutlon bodles in sphalerite. 
Thls aS80clatlon has developed with the deposition of 
sphalerlte and ls thus .ubsequent to the maln masse8 of 
pyrrhotite ln the ore Dodles. 

Ohalqopyrlte 

Ohaloopyrlte 18 present only in very small 
amounts, but it ls more abundant ln Reid's Lode than in 
other ore bodles. In speolmens rioh in ohalcopyrite it 
ooours in such lntimate lntergrowth wlth pyrrhotite as to 
leave llttle doubt that they were deposlted more or les8 
slmultaneous1y. 

Sometimes ohaloopyrlte appears ln the 
secondary velns of pyrite and oarbonate derived from the 
alteratlon of pyrrhotlte 1n Reld's Lode, but 1t ls posslble 
that such ohalcoP7rlte was present 1n the P7rrhotlte prlor 
to alteratlon. 



Chalcopyrite ooours also .s :ninute ex­
solution bodie. both in .phalerite and stannite. In the 
sphalerite, the ex-.olution Dodie. of chalconyrite oocur 
in parallel .trings, and it i. clear that they have tended 
to legregate and ooale.oe, but that this trend has been 
arre.ted betore they could dttuae oompletely into the 
grain bound.rl •• ot the sphalerite. The reverse association, 
teathery ex-.elution bodle. ot .phalerite in ohalcopyrite, 
has noted in one or two .peoimena. In the stannite. the 
ohaloopyrite bodie. are .0 minute that most ot them can 
barely be distinguished under high magnifications. , 
Stannite 

stannite in the Renison Bell ore bodies 
was tirst demonatrated by Hartwell Conder (Bull. Geo. Surv. 
Tas, , No. 26, 1916, p. 63) trom ohemioal analyses ot ore 
trom Robertson'. working. near the south end of the 
Mont.na Lode. 

8mall amount. ot stannite have been observed 
in the majority ot the ore bodi... In the polished seotion 
it re..-Dle. tetrahedri te ln appearance, but 18 slightly 
darker grey in oolour and dlstinoiy whiter than sphalerite. 
It il d1stlngulshed trom both these minerals by its 
anisotroplsm and by the taot that it oan be etohed by 1 • 1 
HB03. The relative proportion ot stannite to oassiterite 
in the ore at pre.ent being mined is small and is shown 
by the tollowing assays ot a stannite-rioh spec1men trom 
Rei d's Lode. 

Soluble T1n 
Insoluble T1n 

0.04% 
1.71% 

whioh 1s equ1valent to 0.14% of stannite and 2.1~ of 
oa •• iter1te. 

atannite mostly ooours ln assooiation with 
ohaloopyr1te. It appears w1th chalcopyrite in veinlets 
penetrating quarts, ar.enop,vrlte or pyrrhotite in Weid's 
Lode, the Battery Lode and the Dreadnought Lode. It 
occurs in small ~lates in areas ot chaloopyrite associated 
wlth pyrrhotite lFig. 4), and frequently, when included in 
pyrrhotlte or gangue, it is still surrounded by a thin rim 
ot ohalcopyr1te. The largest area of stannite observed in 
these oases measured .086 x .052mm. , but mostly they are 
very muoh smaller. 

It has also been observed in the pyritic­
quartz ore from the r •• d Lode feeder where the stannlte, 
accompanied by a trace of ohaloopyrite, occurs as incl­
us10ns and stringer. 1n coar.e pyr1t1c crystals and quartz 
and ls somet1me. assooiated with sphalerite. It also 
ocoura in the maa.iTe p,vrPhotlte trom the Black Face tloor 
ot the Lead Lode assooiated with traces of sphalerite. 
Sometimes 1t surrounds the sphalerite and sometimes inter­
seots the sphalerite as a vein. 

Stannlte also ooours 1n a galena-rioh 
speo1men trom the footwall ot the Lead Lode teeder. Here 
it 1s assoo1ated w1th unrsplaoed re.iduals ot gangue which 
are studded with pyrite and arsenopyrIte. Stannite is 
assooiated with sphalerite, sometimes moulded on pyrite 
and arsenopyrite and Bometimes in i.olated irregular areas 
in the gangue. In areas ot more adTanoed replacement by 
goena, residual particle. of gangue, pyrite and stanni te 
appear in the marginal galena, Bometimes with tetrahedrite 
moulded on the stannite. 



laUve Bismuth 

A number ot small areas ot nati~e bismuth 
were observed in speoimena trom Reid's Lode. The largest 
ot them meaaured 0.030 x 0.015~, and the amellest 
0.003 x 0.003 ma. The bismuth was identitied by its 
pinkish oolour, its strong power of retleotion, its 
sottneaa, and ita aniaotropism. It was blaokened 
ImmediatelJ by 1 • 1 HN03, and the resulting solution 
gave a atrong test tor bIsmuth when treated with oaesium 
ohloride and potaaium iodi4e. The majority ot the bismuth 
partioie. oooured in the interstices ot pyrrhotite grains, 
olo.e to areas ot chaloopyrite. One relatively large area 
ot bismuth ocoured at the junotion of the two, and was 
moulded on the ohaloopyrite. In another seotion, the 
na*ive bismuth was moulded about a oassiterite crystal 
enolosed in pyrrhotite, and associated with veinlets 
of ohlaoopyrite through quartz and through arsenopyrite. 

Native bismuth was also present in specimens 
trom the Battery Lode teeder, aooompanying veinlets of 
ohaloop;rite and pyrrhotite through quartz. In one section 
three particles measuring 0.090 x 0.060 mm., 0.060 x 0.045 
mm., and 0.045 x 0.015 mm. oocured at the oontaot ot 
chaloopyrite and pyrrhotite, while in another seotion three 
turther partioles were observed in quartz, olose to a 
chaloopyrite veinlet. 

Sphalerite 

Sphalerite is a minor constituent of the 
ore. It occurs in soattered orystals in ooarse pyritic 
ore and in messive pyrrhotite. Small insignificant areas 
may .e assooiated with the larser areas ot ehalcopyrite, 
but it is mostly developed in the galena-rioh patches of 
the ore bodles, partioularly along the footwall of the 
Lead Lode teeder. The ooarsest grained sphalerite observed 
oocurs In a speoimen from the Dreadnought Lode, and from 
ita dark colour and abundant eX-solution Inclusions ot 
pyrrhotlte and ohalcopyrite It is probably an iron-rioh 
marmatite. Sphalerite-rich patohes have also been obaerved 
In the Battery Lode and the Montana Lode. 

'1'etrMedrite 

'1'etrahedrite is restricted to those patohes 
of ore rioh In galena. It oocurs either as small 1rreaular­
shaped blabs in coarse galena orystals or a small elongated 
partlclea diaperaed along the oleaTage planes or between 
orystala ot galens. In additlon to its distribution through­
out the orystals of galena. It also ooours in the Battery 
Lode in olusters in galena trequently near the margin of 
remnants ot partiallJ replaoed pyrrhotlte. Most ot these 
olusters are asaoolated with jamssonite and appear to be 
larger platea ot tetrahedrite which have partly altered 
to jameaonite. 

'1'etrahedrite aometimea acoompanies araas of 
aphalerite either ae Incluaions and veins, as ini~the Montana 
Lode, or areaa ot chaloopyrite, 8S in a specimen from the 
Dreadnought Lode. In the footwall of the Lead Lode it 
appeara at timee in contact with cant1eldite. 

Tetrahedl'ihL is probably the most important 
silver-bearing mlneral ot the ore, and the Rejeoted Sulphide 
Float with inaign1ricant quantities of galena has an assay 
value of 23.15 dwt. per ton. 



Jamesonite 

The observed oocurrence of jamesonite is 
restricted to the occurrence of galena in the Battery Lode. 
It oocurs as fine prisms and Blllall pla teB., in galena and, 
as these are very similar in colour to galena, it is 
distinguished from galena on well polished surtaces by 
its pleoohroism and anisotr.pi~ It can be etched with 
HN03 and KOH and belongs to the group of lead antimony 
sulphides and is probably jamssonite. It is constantly 
associated with clusters ot tetrahedrite particles in a 
manner suggesting that plates of tetrahedrite have been 
partially altered to jamesonite. -
Gal'DI 

Galena occurs in small quantities sporadic­
ally throughout the several ore bodies as inclusions and 
replacing veins 1n arsenopyrite, pyrite, pyrrhotite. 
Locally it becomes a more abundant mineral, and it is best 
developed in the Lead Lode, which takes its name from the 
occurrence of a persistent band ot galena, two or three 
feet wide, along the footwall. 

Galena appears to baTe been the last of 
the sulphide minerals to orystall'e since it can be 
observed corroding and veining them all, including the 
sphalerite that is generally assooiated with 1t. 

Oanfieldite (Stannlferous AfgYrodite) 

Associated with the galena in the Lead Lode 
are few particles of a silver mineral which appears to be 
related to argyrodite (4AB28 , GeS2) and oanf1eldite (4As2S, 
(SnGe)82). It oocurs a8 minute rounded inclusions in 
galena, sometimes a8 part ot composite inclu8ions with 
tetrahedrite and sometimes in larger areas with quartz 
and tetrahedrite. The oolour of thi8 mineral on the polished 
surfaee is a greyish-white with a tint of violet. It is 
darker and greyer than tetrahedI'i te, with whioh it is 
frequently in contact. It is also darker and greyer than 
stannite. When exposed under high powers to an unscreeded 
eleotrio light, it rapidly develops black spots, the so­
called light etching, whioh oonolusively establishes it as 
a silver mineral. Its hardness can be observed to be 
greater than that at galena and sotter than tetrahedrite. 
It has no internal relleotions and it is either isotropio 
or very weakly anisotropic. Etching tests appear to be 
negative with 003' HOi, 1"8013. and KOH. It appears to 
darken and develop soratohes with KaN, while it is immed­
iately etohe4 with HgCi2 producing an iridescent tarnish. 
These etching tests conform with argyrodite, and no other 
silVer mineral except oantieldite pre.ents the above 
oombination of reflectivity, colour, hardness and 1sotropis~ 
Oanfieldite is reported to reaot with HN03 and KOH, but as 
cantieldita and argyrodite are believed to form mixed 
orystals, the difference in etching will vary between the 
extremes with the oomposition ot the mixed crystal. The 
mineral aesooiation in this case makes it appear probable 
that the Renison Bell mineral is tin bearing, and that it 
is etannlteroua argyrodite or canfieldite. On this view, 
the slight differences in etching are discounted because 
the differenoe between a negative etohing test and a weakly 
positive teet is very slight. The particles have been 
regarded as too minute to secure uncontaminsted material 
for mioroshemical tests. 

An unidentified material adjoins the 
largest area of stanniferous argyrodite and in places the 



argyrodite appears as oorroded residuals in an undetermined 
base whioh is also silver-bearing. Aggre,ates o~ minute 
prisms are present in this base which are suggestive ot rare 
lead-tin minerals. For this reason, and tor the ~easion that 
germanium minerals are extremely rare, the inv~stigation of 
further material is warranted as opportunity offers. 

A particle o~ gold, measuring 0.042 x 0.075 
mm., was observed associated with carbonate at the oontaot 
of a crystal ot oassiterite and pyrite in quartz-arsenopyrite 
ore from the feeder of the Battery Lode. 

The amount of gold in the ore is very little, 
however, and no further particles of gold could be found 
even by treating the sized ooncentrates and rejeot produots 
of the Renison Assooiated Tin Mines mill on the Haultain 
superpanner. An assay of the Rejected Sulphide Float was 
0.25 dwt. of gold per ton. An assay of the final tin 
ooncentrates was 0.05 dwt. per ton. 

Magnetite 

Magnetite was not observed in situ, but 
occasional grains of magnetite, showing inoipient alteration 
to hematite along ootahedral planes were obs~rved in various 
mill produots of the Renison Assooiated Tin Mines. 

Non-Sulphide Gangue Minerals 

Quartz is the most abundant of the non­
sulphIde gangue minerals. It shows a pronounoed tendency 
to oocur as small idiomorphic prisms, ot uni~orm size and 
ver, irregular orientations. IndIvidual orystals are 
rare17 more than 5 mm. long by 1 mm. thick. The grain 
size varies somewhat from place to place and, in so far 
as the sulphide minerals tend to fill the interseotices in 
th6s meshwork of quartz prisms, it controls the grain size 
of the sUlphide minerals. In the oxidised ore from the 
sulphides are largely leaohed, the meshwork structure is 
strikingly displayed. 

Tourmaline invariably accompanies the quartz 
and is inter-grown with it. It oocurs, like quartz, as 
prisms, though much smaller ones, their length on17 occasion­
all, exoeeding 0.10 mm. The, constitute a very much smaller 
bulk o~ the gangue 'n~',erlls. 

Fine-grained topaz WS8 observed in sections 
from ~eid's Lode, in Danda through the quartz-tourmaline 
gangue. It presumably ocours in all the lodes at present 
being worked, since a considerable amount of topaz occurs 
in some of the mill produots of the Renison Associated Tin 
Mines. 

The ahief non-sulphide gangue other than 
quartz is an iron-magnesium carbonate whioh is known looally 
as dolomite. A partial analysis of a sample of the massive 
carbonattH'f'rom the Cable Lode shows that it has a compos1tion 
between siderite and magnesite. 

Fe C03 
MgC03 
CaC03 

Cmbonates of this compo.1tion have been 
called pistomesite. It appears to be more important as a 
gangue conmituent in the final stages of the crystallisation 
of the lodes. 



Fluorite commonly accompanies the carbonate 
gangue In crystals of varying size. It appears as one of 
the dlluents of the taole oonoentrates of cassiterite. 

Frank t. sttlll"ell. 


