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The total production of copper ores; matte, and metal
in Taamania amounts to £18,692,495, and exceeds that of
any other indiddual minerai or metal produced within the
State, The greater portion of this production has been
in the form of blister copper, The principal deposits
of copper ores are those near Mount Iyell in the West
Coast distrigt. These deposits are worked by -the Mount
Lyell Mining and Railway Company Limited, who treat their
ore locally and produece bliater copper, which 1s then
shipped to Port Kembls in South Anatraiia for refining.
Works are being erected at Queenstown (adjacent to
Mount ILyell) for the purpose of refining the bullion on
the spots

The Mount Lyell Company's Mine is the only copper
mine working at the present time in Australia.

Copper ores also oocur at the Jukes~Darwin field
in cloge proximity to Hount Lyell, the Mount Badfour
field in North Western Tammania, and the Seamander
distriet on the East Coast.

P NING FIBLDS -

1s The Mount Lyell mining field is on the main ridge
of the Tasmanian West Coast Range, some 20 to 25 miles
from the coast itself, The range consists of & series
of mountains of conglomerate, resting upon a base of
schists, which are exposed in the valleys between the
conglomerate masses.

The schisis of the Mount Lyell field are metamorphosed
igneous tuffs of Cambro-Ordovicilan age, The metamoxrphiam
has obliterated any signs of bedding except in one or
two lsolated instances, and no appreciable continuity
ie ohservable along the general line of strike, the
lithological character of the schists varying within
a short distance in any direction. The most sommon and
outstanding types, however, and the ones actually
asgsociated with the ors-bo&iea- are what are termed
grey and chloritic schists (Lo§ us Hills, 1927,

Acoording to R.¥W. Murray, Gensral Munager of the
Hount Lyell Company, the structure of these latter
is massive, schigtose and nodular, but usually Iinaé{

laninated near the ore ocourrences, frequently bec
fisglle, Only in the neighbourhood of the ore~bodles is
the foliatlon disturbed to any great extent, and then not
by faulting so much as by numerous folds. ihe direction
of the ore-~channels, as a rule, conforms closely to the
strike of the schists,

Directly over the schists is a layer of conglomerate,
composed 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 conglomerate; known as the West Coast Range cong-
lomerate, ie recognised as belong teo the Silurian
period, and as being the basal conglomerate of that
system, The conglomerate is not usually ore-bearing,
but in the case of the North Lyell Mine the ore appears
to have been formed by the metasomatic replacement of
the rock on each side of a fault fissure, the sulphide
minerals being deposited on both the schist and con-
glomerate material,

Extensive faulting is a FTeature of the district, the
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relative positions of the schists and conglomerates
being sometimes reversed, and it is along the course of
what is known as the Great Lyell Fault that the ore-bodies
occur,  these generally being situated on the contact
between the two rocks.

The only mines at present being worked are the
Yount ILyell and the Nort Lg;ll(thn former now only
to 2 very limited axtsnt)& th owned by the Mount
Lyell Mining and Railway Company Limited,

(a) X - This is situated on the |
" '%&ern %iﬂe 9% The connecting saddle between =
Mta, Owen and Lyell, in a bay formed by the contact
of the conglomerates and schists. The ore-body
is a pure, massive cupriferous pyrite, with very
1ittle T - principalli quartz and baritei
both very finely distributed, and rarely vislble
t0 the unaided eye. I% carries gold and sllver
in relatively small amounts compared with the |
copper content, and is wonde ly free from deleterious |
‘elements, containing only about 0,25% arsenic, less
than 0.1%% antimony, no biemuth, and traces only of
selenium and tellurium, Galena and sphalerite are
not uncommon, especially in the lower levels, but
rarely exceed small amounts. -

A typleal ana¥ysis of the ore is as followsi-

PQE cegt.
Iron 42,02
Sulphur 48,77
5ilica 2412
Alumina 1.97
Barite 0.40
Copper 0.73

Ozs.Per Ton
Silver 150
- Gold 0.04

The ore-body is lenticular in shape when viewed in
plan, 1ts greatest horizontal dimensions being 660
feet by 270 feet, but considered vertically it is
rather pipe-like, tapering downwards, iis greatest
proved vertical depth being 750 feets It underlays
into the hillsides at an angle of about 30 degrees from
the vertiecal, having conglomerate as a footwall and
schist as & hanging wall, The pyrites came practically
%o the surface, the superficial layer of detrital and
gossaneus matter being slight,

The distribution of metallic contents was irregular,
and rapidly diminished with depth. The portion,

gome 60 feet in width, adjacent to the hanging wall
averaged 3 to 8% of copper, but ithe aversge shaded off
repldly into the low-grade mass which formed the heart
of the body. Several secondary enrichments occurred
outside of, but contiguous to, the pyritic mass, and
the first 1,500,000 tons smelied averaged 2.85% of
copper with 2.6’ - ozg8, of silver and 0,095 ozs of
gold per ton. '
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(v) Horth Iyell Mine - In this mine the ore is principally |
a hard quartzite carrying bornite, chalcopyrite, and
chalcocite; and, to a leas degree, of schistose rock,
carrying the same material, The ore occurs along the
contaet of the schist and conglomerate, and is |
regarded as a produot of replacement and silicification i
of both these original rocks. The mine is usually
conaidered as containing a number of separate ore-
bodies, but these may be more properly looked upon as
the richer portions of one large mass, through which
the minerals are disseminated irregularly, This
oocurrence, 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 feei, although
it occasionally becomes restricted to the extent of
gractically disconnecting neighbouring stoping areas.

he original ore ocourrence, which was accidently |
discovered in 1897 by the cutting of a road, extended
right to the surface, but over a mmall area only,

and this has been worked to a depth of 1000 feet, )
being an almost vertical pipe-like mass.

The present productive occurrences in the mine,
however, 40 not extend upwards above the 500 feet
level, al which horizon they were first encountered,
and they closely follow the underlay of the conglone
erates in an easterly directionjy this rock overliea
them, and forms the ﬂanging-wall of the stopes, al-
though there is rarely any defined wall, the ore
values for the most part dying away until the material
being worked becomes merely barren quartzite. A
eimilar condition largely exists on the fooiwall
eide, where the ore bear material dies away into
barren schist, Occasionally, however, clean walls
are encountered.

The general average is about 6% of copper, but large
bunches of nearly pure bornite are sometimes met with
aw up to 50% of copper. Extensive masses,
yielding from 12 to 20%, are common, and these rich
ores are delivered separately to the reduction works
for special treatment,

A typical analysis of the ore in bulk isi-

Per Cent.
Copper »
Silica 6247
Iron 901
Alumina Te 5
Barite 1.5

0z8, %er Ton
Silver 13
Gold 0,015

(¢) Sincw the inception of the Mount Lyell Mining and
Railway Cos Ltds to 318t December 1927, 212, 178 tons
{fine) of copper, 13,722,813 ozs. (fine) of silver and
389,222 ozs (fine) o goid have been produced,
Dur 1927 the producition of blister copper amounted
to 5,863 tons containing coppexr 5,811 tons, silver 101,297
ounces and gold 2,138 ounces, witﬁ an approximate value
of £383,809, Up to the end of 1927, the Company
had paid out by way of dividendd the sum of £4,587,411.




2e The Jukes-Darwin mining field constitutes a
southerly extension of the Mount Lyell field, consisting
of two mountain masses, namely, }Mt.Jukes and Mi,Darwin,
forming the southern-most portion of the vest Coast Range
- of Tasmania,

The copper ore deposits of this areca are confined to
similar rock types acs those which odcur in the Mt.Lyell
aining field described abowe.

The minerals occurring in the ore bodies now under
review are pyrite, chalcopyrite, native copper, galena,
chalybite, specularite, chlorite, limonite, and quartz,
Generally it may be stated that pyrite and chalcopyrite
are the most abundant of the metallic minerals present,
%alena and specularite being very limited in amount,

he relative amounts of these minerals present in the

different occurrences of ore vary greatly, There is no

eneral type characteristio of the field, for all gra-
gatiana exist from the occurrences of almost pure chalcopyrite
in veins and blebs in chloritic schists - . with very little
quariz, down %0 almost pure quartz with a few disseminated
grains of pyrite or chaloopyrite, It must be noted that
chalcopyrite is the lmportant copper bearing mineral
present, the other two minerals which contain copper belng
present in totally insignifileant proportions,

Gold and silver values are contained in the chalcopyrite,
and perhaps also the pyrite, but as the gold values increase
with the copper contents, i% is most probably associated with
the chalcopyrite. No free gold or silver can be seen.

Since a number of the ore gccurrences of this fleld
(which contain values in copper, silver and gold sufficient
to render them of possible economic value) consist of the
mineral chalcopyrite in veins, blebs, and irregular masses
in barren rock, the designation of any portion of this
sulphide~bearing schist as & payable body is therefore
purely arbitrary, belng governed solely by the metal
contents which render it{ payable under certain conditions.
These conditions of payabillty vary from time to time,
and, therefore, it is quite possible that what is now
regarded as a valueless fahlband, may, under other conw-
ditions, assume the character of a valuable ore~body.

The boundaries of these ore-bodies are irrezular,
being limited in the direction of their width generully
by the boundarg line sceparating the schist from hard felsite,
the change towards this contset being a gradual one,
characterised by a diminution of the sulphides and a
corresponding inerease in the amount of rock,

This same gradual diminution of the value of the ore-
body by the decrease in the relative proportions of sulphide
and rock also ocours along the line of strike., In some cases
the sohist is mineralised for its whole width, but in other
instances only a portion of its width is thus eifected.

In the former case,; the mineralisation extends in smaller
gn%mgg t vainle%s for gome distance into the hard adjacent
elsite :

It is considered that the present values of the ore
deposits of this field will continue to depths which would
enable mining to be carried on on a consideradble soale, I
is rather difficult to gain ang;conneption of the exact
valne of those deposite which have been more or less opened
upy © t0 the absence of assaye of samples taken system-
atically. What assays are avallable, however, give a
metallio oontent which may be regarded as encouraging.

The returms from the parcels of ore sent away from the field,




totalling ahout 30 tonaégahow the following average valuest-

Coppexr=5,38%; silver=6, dwty gold=4.03dwts. per ton. {

No copper mining is being done on this field at the
present time and no mineral sections are held for that puspose.

e The Mount Balfour mining field is situated in the

north western portion of Tasmania, The prominent topographical
features of the region are duye to the larpe extent of country.
occupied by two physiographical units - on the one hand the
HorfolE Range, and on %hn other hand the broad coastal
peneplain, The range rises abruptly %o a conailderable

height above the level of the paneplained surface, In the
vicinity of the township of‘Bagfour, and in other parts of

the reglon, there are many smaller hills which are only |
isolated portions of the peneplain iitself, and noticeable ;
only because of the deep disseotion of the latter, Pl

.+ The rocks occurring at the surface over almost the whole |
of this area belong to a great sedimentary group to which
2e name "Balfour slates and sandstones" has been assigned L
end which are considered to be of Cambro-Ordovicinon age. éhe W
rocks belonging to this group are traversed by basic dykes, :
and they have been invaded by a granite masaif which lies 1
Eartly expesed at the surface along the coast between Bandy H
Cape and the Pienan River, The majority of the lodes of the W
field are contained between walls of these older sediments.

There has been extensive rupturing and dilslocation
of the whole group, and mineral veins occupy the fractures
in many places,

The copper ore from almost any portion of the ilt,
Balfour mining flield has a remarkably constant characier.
The ore, however, does not represent the whole of any lode.
It is to be regarded as that part of the lode whence it has
been taken which has been locally eanriched during the perilod
of primary deposition in copper-bearing minerals above the
other portions of the lode,

The constancy of characier in the shoots of coppeyr ore
oy no means implies o constancy of character in the gangue,
“he gangue material varies considerab.y from point to point
along any lode, and yet this variaiion "is almost always one
of degree only. The minerals reprveented ramian the samse,
but are present in ever-variable proportionss The usual ass—
ociation of ore-minerals and gangue-ninerals forms the normal
vein type. It containg the following:- Pyrite, chaloopyrite,
quartz, ferri-ferocus-dolomite, chlorits, and sericite.

Gold and sllver appear to be always present in small
proportions, but are not known to materially increase the
value of the ore at 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-
cupriferous portions of the lode-matter in all parts of the
field have shown thelir presence. It is noteworthy that the
zo0ld 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 hus been
Jescribaed, have all suffered some alteration at or near the
surfece, and as a result have eitner lost some portion of

their primary conionts or acquired some new minerals in the

place of those of primary origin, The actual surface

outcrop of a copper lode may show no copper-bearing minerals
whatever, Thia phenomen is onused by the somewhat ready
solublility of the copper ores in surface waters as soon as |
the sulphides are oxideed to sulphates, The forms in which |
the copper-bea seepage waters redeposit their minerals are |
not quite constant, The new minerals formed are covellite, |
ghalgocite and bornite. Perhaps also some of the chalcopyrite

memee e
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of pecondary origin. Covellite is characterisitlc of the .
whole field. i

The copper lodes of this district constitute the filling L
of fissures or fractures in the rocks in which they occur,
and are ¢ tabular in form, after the manner of those |
which are usually referred to as "fissure veins", The fissure
utilised by the minerslising solutions at the time of ore
deposition are planes of fracture and actual dislocation.
There simple fractures have been made in the slates corresp-
onZingly simple lodes result,. DBut in a nunber of different it
places the crustal fracturing has effected a broad zone, |
The simple fissure has in such instances been replaced by !
a broad sheeted gzone, and the impregnation with vein matter |
has followed the course of the many component fractures of |
the zone. In no case has the relationship between the T
fracture~zones and the more simple portions of the fissures _
in which they lie been exposed by underground workings. -

In the case of the fleld here under consideration there .
is no single mine in which the work of development has proceeded |
to a depth 8%t which the ore exposed for examination is Eree |
from all alteration by secondary processes, 1t has been, 1
however, indicated that the shoots of ore, which all show l
avidence of secondary enrichment, will in all probability |
zerge in dspth into shoots which contain valuable proportions |
of chalcopyrite, In other words, it appears probable that T
chalcoclite and covellite will disanpear and the unaltered ;
chalcopyrite will remain, ?

There is no evidence of the existence of any other
primary copper-bearing minerzl in the lodes, which may,
therefore, be expected to provide ore of a simple characier.
There is a marked general absence of any ingredient which
aay cause difficulties in the metallurgicel treaiuent of the
copper ore, which is likely. to be in practically every
case of an acidic nature, The guantity of secondarily
enriched ore of high grade cannoi{ be guessed at in the present
state of development of the field, but there are certain}y
indications which point to a revenue from this ore, which
will materially assist in the opening up of the mines in
depth,

Ko copper is being extracted from the iit, Balfour mining
Tield at the present time and in the past very little mining H
has been carried out, the ore exported amounting to only i
approximately 2000 tonses Scveral of the parcels of ore ‘
gold had an assay value of over 305 of copper, and many :
parcels contained more than 2bie.

4. The copper mining field or Scamander lies in the north
eastern portion of Tasmania. The country at Scamander
township on the east coast shows a low coastgl plain covered
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
risea gradually to the west, and at from 1 %0 2 nmiles

inland meets the base of the coastal range, which has a
direction of a few degrees west of north, and the peaks of
which rise steeply to 600 and 300 feet above sea level, The
broad valley of the North Arm of the Scamander Rivers bounds
this range on the west. A parallel mountain chain charted
as Scamander Tler, exisis a mile to the west of the coastal
range, and it is - on this chain that the copper lodes of

the district are to be found. The Tier is a somewhat open,
timbered range, about a mile in width, and rising to heights
of 900 feet and 1000 feet. It descends sémewhat abruptly

to the north bank of the Scamander River, west of North Arm,




The rocks of this area comprise sedimentary strata
of Cambro-ordovician age consisting of slate and sandstone,
The strata have been folded regionally in large anticlines
and synclines, but where the arching is on a minor ecale
and acute, rupturing has fellowed, The copper ore veins
follow the trend of the eedimentary strata, both lodes and
strata having a north-westerly strike, The ore channels
consist of & group of parallel arsenopyrite quartz-~chalco-
pyrite lodes occupying narrow fissures, but showing
replacement zones of mineralised material on each side of the
primary fissures, At the old Orlieco liine the lode has been
subjected to extensive leaching on its upper parts, and
has been worked for secondary ores a little above and down
to ground water level,

Seversl hundred bags of oxidised and secondary sulphide,
oreg which have been got ready for sending away have been
sampled with the following assay resultss-

1+ Sample supposed t0 be representative of 500 bags -

Copper 8ed %
Silver T+93 oza. per ton

2+ Sample supposed to represantative of 400 bags -

Copper 17+8%
Silver 11.5 0z8. per ton.

The work hitherto done on this mine has revealed ore at
intervals in the lode for a length of nearly 400 feet.

At some of the poinis (where winges have been sunk) the
ore-~concentration is heavier than elsewhere, and there are
stretches in the lode where it has not been proved in
other way other than driving the tunnel, so that a little
uncertainty exists as to whether aepara%e shoots of ore
have been passed through or all the ore belongs to one shoot.
The latter 1s the more probable view, This, conjoined
with the extensive leaching which has gone on above the
water-level, points to the existence of a lower zone
enrichment extending downwards.
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