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Preliminary Report on the Structure of

West Tasmanis in relation to Mimeralisation.

1. Introduction

The first workér who attempted tc relate the mineralisation of
the West Coast to its regiomal structure was S.W. Carey, in 1953, Other
workers have stressed the relationship of aineralisation to one of the
mejor north-south components of the structure as expressed in the Lyell
Shear, begirming with Twelvetrees (1901), Gregory (1905), Hills (1914),
Conolly (1947), Bradley (1956), Solowon (1957), Campana (1958) and Wade
and Solomon (1958).

The description to follow is a preliminary report and it: uses
principles which were established by Carey (1953). However, since that
date & large amount of additiomal information has become available owing
to the regional mapping undertaken in the exploration campaigna of 1956-58
and his ideas have bsen modified and extended in the light of this new,
dﬂta.

2, General Geolory of the West Coast

It has been an established fact for several decades that the
geology of Tasmanian ore deposits is dominated by the stratigraphy and
structure of the Palacozvic rocks. Consequently, something of this

stratigraphy &nd structure must be discussed in erder to provide a
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background for the next section 3, which deals with the control of
mineralisation,

& summery of the stratigraphy and structure is given in Table I
and presented in the accompanying plate Ql7a.

The sfructurs, which in %urn controls the distribution of the
various groups listed in Table I, is controlled by two directions of folding
which trend north-south &nd north west-south east respectively. Theae
structures have been established by two distinct periocds of movement,

a, Jukesian Movement of Tyennan Orogeny

This peried of folding took place at the end of the Cambrian
pericd and at this stage only the sediments of the Dundas Group had been
deposited on the Precambrian. The folding was about nerth-south axes,
paralleling the sdge of the Precambrian Tyennan Bleck. This Block formed
a stable unit in this and later periods of folding; The folding was not
severe and resulted in the establishment of an anticline (Carey's Porphyroid
Anticlinorium) which is sited immediately te the west of the syncline.

This former structure in the Queenstown area corraéponds to the Dundas Ridge
of Bradley (1956). Between this Ridge and the edgs of the Tyennan Block,

&4 broad depression was formed which Bradiey (1956) called the Jukes Trough.
There is evidence which indicates that there was fault/folding movement en
the Lyell Shear during this perioed.

B, Tabberabberan Orogeny

This period of folding took place in the Lower Devonian and at
this stage several thousand feet of wediments belonging to the Elden and
Junee'Groups had been deposited on top of the Dundas Group.

The folding resulted in the establishment of broad anticlines and

2
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synclines (actually anticlinerium and_synclinorium) with fold axes and
asgeciated faults trending NWHSEi. Nearer to the edge of the Tyerman
Block folding was largely influenced by the existing north-south trends
which had been established in the Jukesian Movement and although NW-SE
structures can be found in this zene, the major structures follow the original
pettern of north-seuth. This resulted in the establishment of a major
anticlinorium within the zone which had previously bggn the Jukes Trough,
forming two complementary synclinorie  on either side, the King-Sophia
structure teo the east and the Rosebery structure to the west. —

The influence of the XW-S5E set of folds on the north-azouth set is

readily apparent from plate Ql7a, At their intersection the latter set

can bes
A, Displaced (i.e. Hibbs=-Thirkell and Osmund Anticlinoriums).
It 18 interesting %o note that net only is the main north-
south fold displaced but alse the accompinying north-south fault
zone knewn as the Lyell Shear.
B, Reversed in plunge, &s &t the Zeehan-Jukes and Thirkell
anticlinozriew. .
C. Chanzed in type of folding., This can be seen in the over-
turned folds of the Jukes and Thirkell structures which
have accompfnying low angle thrusts on the east limb, Noxrth and
gouth ef thésﬁ;;ﬁgﬁ and Hibbs structures respactively the felding is
open ard symmetrical with an absence of thruating.
i

I{ is not necessary to require dissimilar directions of pressure for the
two different regional fold trends of NW-SE and N-S, I% is considered that
both could be related to variations on the general theme of the twe "curved"
" Precambrian blocks (Tyannan and Arthur) relatively moving teogether.

Miin
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A further interesting relationship is that &t three of the four
intersections (there is no detailed goological information aveilable at the
area required in the fourth intersection) an emst-west fault of major
importance trends into the Tyennan Block, after cutting through the north-
south structural elements to the west.

3. Control of Mineralisation

A, Epochs of iineralisation (alse report G66)

Two epochs of mineralisution bhave been recognised on the West
Coagt of Tesmania. Loftus Nills (1914) established an early phase of
magnetite/chﬂlcopyrita related to the Jukesisn Movement at the close of the
Cambrian Peried. Evidence since that date hasz confirmed his findings and such
orebodies as Prince Darwin and Tasman Darwin would be included in this group.
However, the major mineral deposits were emplaced after this epoch since they
are contreolled in part by sediments of post Cambrian age and structures related
to the Tabberabberan Orogeny.

B. Favourable Country Rock

411 of the major copper, lead/zinc and lead/silver sulphide
deposits of West Tasmanis occur in rocks of the Dundas Group, or in the
impediately overlying sedimenis such as in the Owen Conglomerate in the
Queenstown area, and the Gordon Limestone in the Zeehen district. The major
tin deposits (Rezerback near Dundas, Renison Bell, and Mount Bischoff at
Waratah) are commonly associated with sediments of the Carbine Group.

Within this general lithelogical favourability, & regional pattern
of structural favourability @ppears to be valid, &s in the following seqtion.

C. Structural Favourability

In order to present an idea of the amcunt of sulphide
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mineralisation within these structures the recorded mineral production from
several mines/areas is given in Table IX.

e TW-SE Structures

Thesa are made up of synclinoria and anticlinoriat
(&) Synelinoria
The wide exposures of the Junee and Eldon Groups are
preserved in the Zeehan and Huskisson Synclinoria, Both appear to contekin
& common type of mineralisatien which is distinct from that of the
agsogiated Bischoff Antinclinorium.

(1) Zeehan Synclinorium

This structure contains the important silver/lead
mineralisation of the Zeehan district and the zinc/lead of
the Queensbery Mine further to the south, The wmost southerly
known example of this type of mineralisation here is the small
Strahan lead/zinc prospact on the Queenstown-Strahan rosd, some
20 miles to the south-east of Zeehan. To the north-east of
Zeehan the silver/lead mineralisation of Mount Stewart,
Cleveland and Magnet would be included in this structure.

(4i) Huskisson Synclinorium

The valuable zinc/lead deposits of the Resebery-
Williamsford area would be within the influence of this fold,
Te the north, the silver/lead prospects at Silver Falls and
Lynch Creek would be on the same structure, &lso possibly the
zinc/lead prospect at the Pinnacles and the pyrite at Chester,

The structural control exerted by this syrolinorium

is complicated by its ¢lose association on its east limb with
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the Rosebery syncline. It is interesting to note that the
sulphide mineralisation is restricted to this east limb of
the Synclinorium and is absent from its west side, The
double influence of these two folds would appear to have ths

following control on the distribution of mineralisation:

(2} &t their intersection. The zinc/lead deposits

of the Rosebery-¥illiamsford areca.

(b) At their zons of mutual influence on the east limb

of the Huskisson Synclinorium. The pyrite at Chester,

zinc/lead at the Pinnacles and silver/lead at the
Silver TFalls and Lynch Creek Prospects.

(i11)Lewis Synclinorium

A third synclinal structure is suspected immediately
to the north of the Lewis River, in the sediments of the Dundas
Group. Here & syncline has been traced a4t the coast for
spproximately six miles, with its west limb removed by marine
erosion. The sediments on the eagt limb contain two
interesting airborne electromagnetic anomalies which will be
investigated in the coming field seasgon.

(b) Anticlinoria

The anticlinoria are defined by the absence, due to
erosion, of sediments of the Junee.and Eldon Groups, and the removal of &
maximum amount of the Dundas Group. In some instances this erosion level
hes procee@ed to sufficient depth to uncover the Precamb;ian basement,
exposing inliers of these rocks &s at Waratah and Dundas, Since

serpentinites s&re structurally associated with the unconformity between the
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Cumbrian and Precambrian, the anticlinoria are the structures which iOuld
typically contain these ultrabasic intrusives™.

(i) Bischoff Anticlinorium A

The Bischoff Anticlinorium extends through the twe
inliers of Precambrian at Waratah and Dundas. The major
cassiterite depogits are located along this &xis as at the
Razorback near Dundas, Renison Bell, Mount Lindsay, Wombat and
Mount Bischoff in the north-east near Waratah, Also associeted
with this structure and the serpentinites is the coppef/niokel
mineralisation of the Five Mile Copper-Nickel depost, to the
south of Renison Bell,

(i1) Hibbs Anticlinorium

This structure trends through S.W. Tasmanis and may
pessibly extend further to the north-west to include the outcrop
of the Dundas Group near Strahan. Recent geclogical and
geophysical work has established in this structure the existence
of @ belt of ultrabusic rocks which appears to be larger than
that associated with the Bischeff Anticlinorium,  Therefore,
whilst there appears to be several points ef similarity between
these two structures, the investigation this summer of the
several magnetic and electromagnetic anom&lies in the Hibbs
Anticlinorium will help te resolve if there is & similarity ef

mineralisation,

I Two periods of intrusion of the ultrabasics have been recognised in Central

& Western Tesmanis, An early one which was associated with the Jukesien
ilovement at the end of the Cambrian Period and these are structurally emplaced
near or along the Cambrian-Precambrian contact. A later one of post Lower
Devoniin age caused the migration of these serpentinites to & stratigraphically
higher position, with their appearance in the sediments of the Lower Eldon Group.
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Be North~South Structures

The close relationship of sulphide mineralisation to the Lyell
Shear has been accepted for many years, Recent work has {raced this shear
from Elliott Bay in the scuth to Mount Darwin, its northerly centinuation
from this point is well known, through Queenstown, to the west of Lake
Margaret and, after Carey (1853), northwards into the Stirlirg and
Mackintosh River valleys, The shear is associated with & complex north-scuth
trending anticlinal structure, as has already been didcussed on page 3. The
distribution of mineralisation along this shear/structursl direetion_éppears
to be controlled by the NW-SE, and associated east-west, structures as
followss
(i) Copper minerslisation only is limited to the south of
Red Hills, that is to the south of the intersectkoen with
the NW-SE Huskisson Structure. North of this siructure the mineralisation
becomes subsidiary copper with the major silver/lead, as at the Stirling
Valley Mine and in the Mount Farrell field.
'(ii) The aress at the intersection of these two structursl
trends are zones of particular interest, aslfollowsz

(a) Intersection of Huskisson Synclinorium and Rosebery Syncline

ks has already been stated the important zinc/lead
deposits of Williamsford-Rosebery &re considered to be in

this zone,

(b) Huskisson Synclinorium - North to South Anticline .

At this intersection is the interesting prospect of

Red Hills,

i fnis structure in the past has been called the West Coast Range Anticlin-
orium {Carey, 1953). Recent work has demonstrated that this structure cammot
' (cont, on p.9)
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{¢) Bischoff Anticlinorium - North to South Anticlive

The copper deposits of Comstock &nd Queenstown are at
this intersection. The associated east-west structure which
trends into the Precambrian to the east is the Linda
Disturbance,

(d8) Zeehan Synclinorium - North to South Anticline

This intersection occurs in the lower part of the
Gordon River valley, to the west of hagle Creek, Jince the
north-scuth structure is in & plunge depression in éhis
location, the rocks exposed are the upper Junee-lower Eldon
Groups and direct cbservations on the favourable Iundas Group,
which would‘lie at several thousand feet below the surface,
is impossitle. Eowever, it is interesting to note the
occurrence of the pyrite/hematite mineralisation in the
&ssociated east-west Kagle Creek Fault zome, which could be
& leakage pattern from & more deep seated mineralisation.

(e) Hibbs énticlinorjum - North to South Anticline

This association is the structural, and lithological,
counterpart of the similar intersection with the Bischoff
Anticlinorium. This area, known &s loore's Valley, is
covered with Tertiary sediments but the results of the recent
girborne mégnetic survey has demonstrated the presence of
previously suspected IW-SE and E-W structures beneath this

cover, The associated E-W structure is the Moore Faulit zone.

1(cont.) be as continucus or as extensive as was originally thought and that
the north-south anticlinal zone resultirg from the Tabberabberan Orogeny is &8
shown on @l7a., At this stage it is not intended to give this structure a
specific name, However, & name is desired which includes in its definition
the north-south foldirng anéd north-south faulting (i.e. Lyell Shear).



mnr - -
& ? 350011
In summsry, on this section, there are five known points of intersection
of the two regional trends. Two are the lccation of fctive mines (Electrolytic
Zinc Co. of A'asia Ltd., and Mount Lyell Mining & Railway Ce, Ltd.), two will
be the lcocations of active prospvecting this summer and the fifth is effectively
covered by several thousand feet of sediments of the Junee/Lower Eldon Groups.

4. Sunmery and Conclusions

An attempt bas been made to present the miperalisation ef the West
Coast in a regicnal structural setiing. In summary, remembering the northe
south influence of the Lyell Shear, it can be presented in terms of the FW-

SE structures as follows:

Anticlinoria Synclinoria
Bischoff ) Zeehin Huskisson
Copper/tin/nickel Silver/Lead Zinc/Lead

This must not infer that lead/zinc mineralisaticn does not occur
in anticlinoria nor tin in synclinoria for it does, Am exmmple of this is
the gulena/starmite (& tin/cepper/iron sulphide) in the Ocnah Mine at Zeehan,
and the Comet Kine with lead mineralisation in the Bischoff structure near
Dundas. Bowever, it is considered that this limited overlap does not

detract from the regional picture which has been presented.

< ,;:,;,ﬂff"'”

Geologist-in-~Charge.
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TABLE 1 ?%
e
SUMVARY OF THE PALAEQZOIC - PRECAMBRIAN GEOLOGY OF 3,W, TASMANIA
PERICD GROUP FORMATIOR PECTONIC LITHOIOGY ICKEQUS ECCHCKIC
Tabberabberan
Orogeny
LOWER
DEVCNIAN TO ELDON Miogeosynclingl, Granite Copper, lead,
SILURIAN GROUP Alternating shales zinc sulphid:
& orthogquartzites, minerslisati
ORDOVICIAN JUNEE Gordon Lst. Owen
GROUP Cwen Congl, Transgresaion Limestone & fine to
. coarrse conglomerate
Jukesian)
Kovement)
UPPER - DUNDAS ) Eugeosynclinal, Serpentinite, Heratite/
MIDDLE GROCP Tyennan | Greywackes, tuffs, lavas & Darwin magnetite,
CAMBRIANW basic lavas, shales] greanite sulpnide mir
Crogeny{ & siltstones, alisation?
Osmiridium
Stichtan)
Movement
LOWER CARBINE { Dolomite Dolomite, slates, Basic dykes
CAMBRIAN TO GROGP (Jane and Carbine conglomerates, (later igneous
PRECANBRIAN Stephens) Transgression quartzites & cherts| group)
Frenchman
Orogeny
PRECAMBRIAN DAVEY Scotchfire Phyllites, garnet- Basgic dykes
GROUP Franklin mica schists, quartqd (older igneous
Kary schists, group)
Unconformity? —
Joyce Garnet-mice schists

A
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TABLE IT

RECORDE]  TMaRAL PRODUCTION -  WEST COAST ! ES . 350011
¥Mine/Company Mineralisation Tonnage Grade . Period Source
Electrolytic Zinc Co, of Alasia Zincflead 3,339,000 20% Zn. Feb,1936~June 1957 | Handbook issued by the Compeny
Ltd.s Rosebery and Hercules (500,000 tons also 65 Pb., in 1958
produced 1900-1930) 0.5% Cu.,
7 ozs. Ag/ton
Magnet iline, Magnet, Silver/Lead 620,000 5¢ T Fb, 1895-1940 Geology of Australian Ore
11% ozs. &g/ton Deposits, Vol.I, 1953,
Zeehan District. Silver/Leed - 7 1687-195
Mount Ferrell Mines. Silver/Lead 600,000 1%% P, To 1953 Geolosy of Australian Ore
10-12 ozs. Az/ton Deposits, 1953
y=ry T ¢ i - TR
Mount Lyell Mining & Railway Copper 40,759,445 1,4% Cu. 1892-June 1957 Handbook issued by the Compay
Ce. Ltd,, Queenstown. 0.446 ozs. Ag/ton in 1958,
—— b= - e —— ——— ‘—"“"“"'——-—-—.—'_‘_—‘_—.::q—— . ——— —
Mount Bischoff Mine, Waratah. Tin 5,500,000 1% Sn. 1893-1953 Geolozy of Australian Ore
Deposita, 1953,
Renison Bell, Tin 4,300 of concentrate 1% Sn. 1890-1956 Depé. of Mines booklet, 1957
(70% tin)
Dundss District (Razorback) Tin 2,000 tons of tin K 1890-1910 -- Prea, Address A,I.M.M, March,
1958
Five Mile Copper/Wickel Depost, Copper/Nickel () 4,038 tons of "ore" ? Ea;Before 1914 Dept. of Mines booklet, 1957
near Renison Bell, (b) 222 tons of nickel b)1927-1938
!

i This list ig not intended to be exhaustive,
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