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~e total production of oopper ores, matte. and metal 
in Tasmania amounts to &18J692,495. and exceeda that of 
aD1' other indiidual mineral. or metal. produoed wi thin the 
State. The greater portion of this produotion has been 
in the form of blister copper, The prinoipal deposits i 
of oopper ores are thoae near Mount Lyell in the West I' 

Coast d1atriot. Theae deposits are worl\:ed by "the Mount " 
Lyell tUning and Ra11Wll1 Compan;r Limited, who treat their 
ore looall)' and produ.e bUster oopper, Whioh is than , 
shipped to Port lCembla in South Australia for re1'1 ning. I 
Works are nqw being erected at Queenstown (adjacent to I 
Yount ~ell) for the purpose of ref1ning the bullion on 
the spot. I 

The Mount Lyell Compan;r's Mine is the only copper 
mine wozting at the present time in Australia. 

Copper oree also occur at the Juke_Darwin field 
in olose proximity to Mount Lyell, the Mount Be.:U'our 
field in North Western Tasmania, and the Sorunander 
distrioton the East Coast. 

~lm MINmG li'IELP§ -

1. The Mount Lyell m1n1"8 field is on the main ridge 
of the Tasmanian West Coast Range, some 20 to 25 miles 
from the ooast itself. The range oonsists of a s~r1es 
of mountains of oonglomerate, resting upon a base of 
sohists, whioh are exposed in the valleys between the 
conglomerate masses. 

The sohists of the Mount Lyell field are metamorphosed 
igneous tufts of Cambro-Ordovioian age. The metamorphism 
has obliterated an;r signs of bedding exoept in one or 
two isolated instances. and no appreoiable oontinuity 
is observable along the ~eneral line of strike, the 
lithologioal oharacter or the sohists varying within 
a short distance in any direotion. The most oommon and 
outstanding types, however, and the onee actually 
associated with the o~bodiest are what are termed 
grey and ohloritio sohists {Lortue Hllls, 19a7~ 

Aocording to R.W. Murray, General Manager 01' the 
Mount Lyell Compan;r, the struoture of these latter 
is massive, echistose and nodular. but usual.ly fin~ 
laminated near the ore occurrences, frequently bee 
fissile. 0nlT in the neighbourhood of the ore-bodies s 
the fol1aUon disturbed to 8XJ:1' great extent! and then not 
by faulting ec muoh as by numerous folds. The direction 
of the ore-ohannels, as a rule, conforma olosely to the 
strike 01' the SChists. 

Direotly over the achists is a layer of oonglomerate, 
oomposed of quartz pebbles, white or iron-stained from 
light-pink to dark red, ranging in size from the grains 
of a dense sandstone to boulders a foot or more in diameter. 
This o0"8lomerate. known as the West Coast Range 00"8-
lomerate, 1s reoognised as belonging 'Iio the Silurian 
period, and as being the basal oonglomerate of that 
systam. The conglomerate is not usually ore-bearing, 
but in the case of the North Lyell Mine the ore appeare 
to have been tormed by the metasomatio replaoement 01' 
the rook on eaoh side of a fault fissure, the sulphide 
minerals being deposited on both the sohist and oon­
glomerate material. 

Extensive faulting is a feature of the district, the 
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relative positions of the schists and conglomerates 
being sOII'Ietimes reversed. and it is along the course of 
what is known as the Great Lyell Pault that the ore-bodies 
ooour. these generally being situated on the oontact 
between the two rooks. 

The only mines at present being worked are the 
?Jount LyeU and the !'lonh Lyell ('the toxmer now only 
to a ver,r limited extent). both owned by the Mount 
Lyell M:in1ng and Railway company Limi'ted. 

(a) M~ r.xe:i M1 nl - This is ai tuated on the 
sOU: ern: de 0 the connecting saddle between 
rdtB. Owen and LyeU, in a bey to:rmed by the oontact 
01' the conglomerates and schists. The ore-body 
is a pure. massive cuprUeroua pyrite, with ver:! 
little gangue, principally quartz and barite, 
both ver,y tinely distributed, and rarely vis1ble 
to the unaided eye. It carries gold and silver 
in relatively pmall amounts compared with the 
oqpper' content, and is wonder:tully free trom d~eter10us 

'elements! containing only about 0.25% arsenic, less 
than O,1'r% ant1mon,y. no bismuth, and traces only ot 
selenium and tellurium. Galena and sphalerite are 
not unoommon. especially in the lower levels, but 
rarely exoeed small amounts. -
A typioal analYsis of the ore is 8S fo.loWSJ-

Iron 
Sulphur 
Silioa 
Alumina 
Barite 
Copper 

Silver 
Gold 

Per oent. 

42.02 
48.77 
2.12 
1.97 
0.40 
0.73 

Ozs.Per Ton 
1.50 
0,04 

The ore-bOdy is lenticular in shape when viewed in 
plan, its greatest horizontal dimensions being 660 
feet by 270 feet, but oonsidered vertioally it is 
rathsr pipe-like, tapering downwards, its greatest 
proved vertioal ~epth being 750 feet. It underlays 
into the hillsides at en angle of about 30 degrees from 
the vertioal, having conglomerate as a footwall and 
schist as a hanging wall. The pyrites came practically 
to the surface, the supel~icial layer of detrital and 
gossan_os matter being slight. 

The distribution of metallic contents was irregular, 
and rapidly diminished with depth. The portion, 
some 60 feet in Width, adjacent to the hanging wall 
averaged 3 to 8% of oopper, but the average shaded off 
rapidly into the low-grade mass which formed the heart 
of the body. Several secondary enriohments ooourred 
outside Of, but contiguous tOt the pyritio mass, and 
the first ,500~000 tons smelted averaged 2.85% of 
copper wi~ 2.67 OZ8. of silver and 0.095 ozs of 
gold per ton. , 
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(b) 10$ Lull Min. - In this mine the ore is principally 
a hard quartdt. carrying bornite, chalcopyrite, and 
chalcocite, and, to a l.as degree, of schistose rock, 
oarrying the same material. ~he ore ocours along the 
oontaot of the schist and conglomerate, and is 
regarded as a produot of.replacement and silicification 
of both these or1g1Dal rocks. The mine is usually 
oonsidered as containing a'number of separate ore­
bodie., but these m87 be more properly looked upon as 
the richer portions of one large mass, through which 
the minerals are disseminated irregularly. This 
occurrence, at the more important levels, has been 
proved for a length of 1500 feet, and is worked 
almost continuously over the whole length, the width 
of the payable ore often exceeding 100 feet, although 
it ocoasionally beoomes restricted to the extent of 
practically disconnecting neighbouring stoping areas. 
~he original ore occurrence, which was accidently 
discoversd in 1897 by the cutting of a road, extended 
right to the surface, but over a small area only, 
and this haa been worked to a depth of 1000 feet, 
being an almost vertioal pipe-like mass. 

The present produotive occurrences in the mine, 
however, do not extend upwards above the 500 feet 
level, at which horizon they were first encountered, 
and they closely follow the underlay of the conglom­
erates in an easterl1 direction, this rock overlies 
them, and forms the hanging-wall of the stopes, al­
though there is rarely any defined wall, the ore 
values for the most part dying away unt11 the material 
being worked beoom.s merely barren quartzite. A 
similar condition largely exists on the footwall 
Sid., where the ore bearing material dies away into 
barren sohist. Oocasionally, however, clean walls 
are encountered. 

~e general average is about 6% of copper, but large 
bunohes of nearly pure bornite are sometimes met with 
aweaying up to 50% of oopper. Extensive masses, 
yieldiDg from 12 to 20%, are common, and these rioh 
ores are delivered separately to the reduction works 
for special treatment. 

A typical analysis of the 

Oopper 
S11ica 
Iron 
Alumina 
Barite 

S11ver 
Gold 

ore in bulk isa­
Per Cent. 

6.15 
62.7 
9.1 
7.5 
1.5 

Ozs. Per Ton 

(c) Sinow the inception of the Mount Lyell Mining and 
Railway Co. Ltd, to 31st December 1927, 212, 178 tons 
(fine) of copper, 13t7221813 ozs. (fine) of silver and 
389,222 oz. (fine) or go d have been produced. 
Dul'l.Ilg 1927 the production of blister copper amounted 
to 5,863 tons containing oopper 5,811 tons, silver 101,297 
ounces and gold 2,138 ounoes, with an approximate value 
of £}8.3,809. Up to the end of 1927. the Oompany 
had paid out by way of dividend. the sum of £4.587,411. 
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2. The Jukes-Darwin mining field constitutes a 
southerly extension of the Mount~ell field, consisting 
of two mountain masses, namely, Mt.Jukes and Mt.Darwin, 
forming the southern-most portion of the Hest Coast Range 
of Tamn8ni a. 
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The copper ore deposits of this araa are oonfined to 
similar rock types as those ~hioh occur in the Mt.Lyell 
mining field described above. 

The minerals occurring in the ore bodies now under 
review are pyrite, chaloopyrite, native oopper, galena, 
chalyb1te, speoulartte, chlorite, limonite, and quartz, 
Generally it may be stated that pjrite and ohalcopyrite 
are the most abundant of the metallio minerals present, 
galena and specularite being ver,r limited in amount. 
The relative amounts of these minerals present in the 
different ooourrenoes of ore var,r greatly. There is no 
general type oharaoteristio of the field,for all gra-
dations exist from the ooourrences of almost pure chaloopyrite 
in veins and blebs in chloritio sohists ' ... nth ver,r little 
quartz, down to almost pure quartz with a few disseminated 
grains of pyrite or ohaloopyrite. It must be noted that 
chalcopyrite i8 the important oopper bearing mineral 
present,. the other two minerals whioh oontain copper being 
present in totally insignifioant proportions. 

Gold and silver values are contained in the chalcopyrite, 
and perhaps also the pyrite, but as the gold v:llues increase 
~ith the copper oontents, it is most probably assooiated with 
the chaloopyrite. No free gold or silver oan be seen. 

Sinoe a number of the ore ooourrenoes of this field 
(whioh oontain values in copper, silver and gold suffioient 
to render them of possible eoonomio value) oonsist of the 
DUneral ohaloopyrite in veins, blebs, and irregular masses 
in barren rock, the desienation of any portion of this 
sulphide-bearing schist as a payable body is tberefore 
purely arbitrary, being governed solely by the metal 
oontents Whioh render it payable under certain oonditions. 
These oonditions of payability may vary from time to time, 
and. therefore, it ie quite possible that what is now 
regarded as a valueless fahlband •. may, under other oon­
ditions. assume the oharacter of a valuable ore-body. 

The boundaries of these ore-bodies are irregular, 
being limited in the direction of their width gener~lly 
by the bounda~ line separatL~ the sohist from hard felsite, 
the ohange towards this. contact being a gradual one, 
oharacterised by a diminution of the sulphides and a 
oorresponding inorease in the amount of rock. 

This same gradual diminution of the value of the ore­
body by the deorease in the relative proportions of sulphide 
and rook also oocurs along the line of strike. In some oases 
t~ sohist is mineralised for its whole width. but in other 
inetancea only a portion of its width is thus effeoted. 
In the :to mer case, the mineralisation extends in smaller 
unimportant veinlets for some distance into the hard adjaoent 
felsiteJ 

It is considered that the present values of the ore 
deposits of this field will ~ontinue to depths whioh would 
enable mining to be oarried On on a considerable soale, It 
is rather difficult to gain any conQept1on of the exaot 
TUlle' ~ those depos1 ts which have been II10re or less opened 
up! owing to the absenoe of assays of samples taken system­
at oally.. What assays are available. however, give a 
metallio oontent which may be regarded as encouraging. 
The returns from the parcels of ore sent away from the field, 
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totalling about 30 tons! show the following averdge valuesl­
Copper=5.38%; silver=6.~9 dwtl gold=4.03dwts. per ton. 

No copper mininP: is being done on this field at the 
present t1m. and no m.1:neral sections are held for that pmlpose. 
3. The Mount :Balfour mining field is situated in the 
north'western portion of Tasmania. The prominent topographioal 
features ot the region are due to the l~ exient of oountr~. 
oocupied br two pbyaiocraphioal units - on the one hand the 
Horfoa Range, and on the other hand the broad ooastal 
peneplain. The range rises abruptly to a considerable ' 
heighb !100ve the leTel of the p~eplained surfaoe. In the ,I 

vioini ty of the township of ':Balfour, and in other parts of 
the region, there are many smaller hills which are only I 
isolated portions o:f the peneplain itself, and noticeable , : 
only because of tho deep dissection of the latter. i ' 

, The rooks ocourring at the surface over almost the whole I 
of this area belonc; to a great sedimentary group to which i ' 

t~e name "Balfour slates and sandstones" has been assigned~ : I 

=d which are considered to be of Oambro-Ordovician age. The \! 
roc:m belonging to this group arc troversed by basic dykes, I 
and they have been invaded by a granite masoif which lie8 
~artly expBed at the surface along the coast betwcen 5andy 
~ape and the Pier~ River. The majority of the lodes of the 
field are containG4 between walls of these older sediments. 

~here has been extensive rupturing and dislocation 
of the whole group, and mineral veins occupy the fractures 
in man;y places. 

The oopper ore from almost any portion of the Mt. 
:Balfour mining :field has a remarkably oonstant character. 
!he ore, however, does not represent the whole of any lode. 
It is to be regarded as that part of the lode whenoe it has 
been taken whioh has been locally enriohed during the period 
of primary deposition in copper-bearing minerals above the 
other portions of the lode. 

The constanoy of charaoter in the shoots of coppe~ Ore 
by no means implies a constanoy of oharaoter in the gangue. 
~he gangue material lfaries considerabl.Y' from point to point 
along any lode, and yet this lfariation'~s almost always one 
of degree only. The minerals represented 11IIIIian the same, 
but are present in ever-variable proportions. The usual ass­
ociation of ore-minerrc.l.ls and gangue-minerals fonns the nonnal 
vein type. It oontains the followingl- Pyrite, chalcopyrite, 
quartz, ferri-ferous-dolomite, chlorite, and sericite. 
Gold and silVer appear to be always present in small 
,roportions, but are not known to ~terially increase the 
value of the ore at any point. The gold and silver contents 
of the lodes are. in all probability, due to inclusions 
of these metals in the pyrites, since assays made of non­
oupriferous portions of the lode-ma.tter in all parts of the 
field have shown their presence. It is noteworthy that the 
301d content does not appear to rise much above 3 dwt. 
per ton in those samples which have been obtained from 
widely separated localities. 
The lodes, of which ." the primary composition h:J.s been 
described, have all suffered some alteration at or near the 
surfaoe, and as a result have either lost some portion of 
their primary contents or acquired some new minerals in the 
place of those of primar,y origin. The aotual surface 
outcrop of a oopper lode may show no copper-bearing minerals 
whatever. This phenomen is caused by the somewhat ready 
solubility of the oopper ores in surfaoe waters as soon as 
the sulphides are ox1~ed to sulphates. The forms in which 
the oopper-bearing seepage waters redeposit their minerals are 
not quite oonstant. The new minerals formed are oovellite. 
9halQoclte and bornite. Perhaps also some of the chalcopyrite 
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Covellite is characteristic of the 

The copper lodes of this district constitute the tilling 
of fissures or fractures in the rocks in which they oocur, 
and are c~ tabular in form. after the manner of those 
which are usually referred to as "fissure veins". The fissure 
utilised by the mineralising solutions at the time of ore 
deposition are planes or fracture and actual dislocation. 
';lbere simple fraotures have been made in the slates correBJI­
one.1ngly simple lodes result. But in a number of dii'ferent 
places the crustal fracturing has effected a broad zone. 
:he simple fissure has in such instances been replaced by 
a broad sheeted zone, and the impregnation with vein matter 
bas followed the course of the many component fractures of 
the zone. In no case has the relationship between the 
fracture-zones and the more simple portions of the fissures 
in which they lie been exposed by underground workings. 

i. 
In the case of the field here under consideration there ; 

is no single mine in which the work of development has proceeded I' 1 
to a depth at which the ore exposed for examiilation is rree ! , 
from all alteration by secondary processes. It has been, I, . , 
~owever, indicated that the shoots of ore I which all show I' 
evidence of secondary enrichment, will in all probability 'i 

:leree in d3pth into shoots which contain valuable proportions " 
of chalcopyrite. In other wor-Iis, it appears probable that 
chalcocite and covellite will disappear and the unaltered 
chalcopyrite will remain. 

There is no evidance of the existence of any other 
primary coppel'-bearing mineral in the lodes, which may, 
therefore, be expected to provide ore of a simple chaI'3.cter. 
:!'here is a marked gener<il absence of any ingredient which 
::Jay cause diffic4 ties in Lhe metallurGical treQ;~llGllt of the 
copper ore, which is likely. to be in practically every 
case of an acidic nature. The Ciuantity of secondarily 
enriohed ore of high grade cannot be Guessed at in the present 
state of development of the field, but there are certa~y 
indioations which point to a revenue from this ore, which 
will materially assist in the openinG up of the r,~nes in 
depth. 

No copper is being extracted from the j-;lt. Balfour mining 
field at the present time and in the past ver7 little mining 
has been carried out, the ore exported amounting to only 
approximately 2000 tons. ~cveral of tho parcels of ore 
sold had an assay value of over 30;; of copper, and many 
parcels oontained more than 2§';. 
4. The copper mining field o~ Scamander lies in the.north 
eastern portion of Tasmania. The country at Scamander 
township on the east coast shows a low coastql plain oovered 
with beach sands, evidencing a slight recent uplift above 
sea level. This gives place at a short distance inland to 
a raised plain 60 to 100 feet above the sea. The plain 
rises gradually to the west, and at from 1 to 2 miles 
inland meets the base of the coastal range, which has a 
direction of a few degrees west of north, and the peaks of 
whioh rise steeply to 600 and 800 feet above sea level. The 
broad valley of the North Ann of the Scamander Rivers bounds 
this range on the west. A parallel mountain ohain charted 
as Scamander Tier, exists a milo to the west of the coastal 
range, and it is· on this chuin that the copper lodes of 
the district are to be found. The Tier is a somewhat open, 
timbered range, abo\lt a mile in width, and rising to heights 
of 900 feet and 1000 feet. It descends smmewhat abruptly 
to the north bank of the Scamander River, west of North Arlli. 
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The rocks of this area comprise sedimentar,y strata 
of Cambro-ordovician age oonsisting of slate and sandstone. 
~he strata have been folded regionally in large anticlines 
and synclines, but where the arching is on a minor scale 
and acute, rupturing bas followed, The oopper ore veins 
tollow the trend ot the sedimentar,y strata, both lodes and 
strata having a north-westerly strike. The ore channels 
consist of a group of parallel arsenopyrite quartz-ch~oo­
pyrite lodes ocoupying narrow fissures t but showing 
replacement zones of mineralised mater1al on eaoh side of the 
primar,y fissures.' At the old Orieoo Mine the lode has been 
~~bjected to ~tensive leaching on its upper parts, and 
has been worked tor secondar,y ores a little above and down 
to ground water level. 

Several hundred bags of oxidised and secondar,y sulphide, 
ores whioh have been got ready for sending away have been 
sampled with the following assay resultsl-

1. Sample supposed to be representative of 500 bags -
Copper 8.4 :J 
Sllver 7.93 ozs. per ton 

2. Sample supposed to representative of 400 bags -

co~per 17.8% 
3i ver 11.5 ozs. per ton. 

The work hitherto done on this mine has revealed are at 
intervals in the lode for a length of nearly 400 feet. 
At some of the points (where winzes have been s1.Ullk) the 
ore-oonoentration is heavier than elsewhere, and there are 
stretohes in the lode where it has not been proved in any 
~ther way other than driving the tunnel, so that a little 
uncertainty esista as to w~ether separdue shoots of ore 
have been passed through or all the ore belongs to one shoot. 
rhe latter is the more h~:able view. This, conjoined 
with the extensive leao '" whioh has gone on above the 
water-level, points to the existence of a lower zone 
enrichment extending downwards. 

signed 
F. BLAKE 

ASSISTANT GOVE:tlHI,il'!JiT G150LOGIST 

!~es Department, 
Hobart, 

31st May, 1928. 
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