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‘1) e following geologists tock part in the yeglomal field survey
mrrmmwmm--mmmm:
“rew, Fraser, King, MeKenna, Sclomen,

We have thus to consider two Pregsmdiian elementss i.¢.
the Rocky Cape Geantieline to the west and the Tyemman Geanticline
to the east; two Combiian slements, L8e the Dundss Geosynelinal
“rough and the Rosebesy Velcanic Arey two Opdevisian alsments,
Gescribed as the Oven Oraben and the Zeehan Gvebemj some Siluro-
WMVMﬂhnﬁmwm
orogenys and vardous pogi '9""""""‘"‘
hrumtd!““m.hw“mmum:
ﬂimmﬁW“mmmWﬂn
vesozole and Tertiary faulting phases,
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A partial section of the Carbine Group is also to be found
Liree miles south of Moumt Dundas along Howard®s timber tram and
Colerman's trackes The Carbine Group beds are exposed along the
tram formetion over a distance of about two miles westerly of the
landalide near the top of Dundas Spur. The outerops consist of an
alternating suite of black, grey and pallid shale-slates, grey tuff
wnd micageous quartsites, bounded to the west by a sequanee of Dundas
wrcip beds and to the east Wy a large mass of serpentinous bosie
igneous rogke

Along Coleman's track, one mile north of the tram, the
varbine Group is represented by daric blue, massive dolomitic sliates
associated with tuffaceocus grits and bedded cherts,

(e) deak of ¥osgeberys
~ In the area west of Rosebery, Pimmcane (1932) has distinguis)i-

ed on lithological grounds a pre-Dundas sequence of bedded rocks
vhich he named the 'Rosebery Seriss.” These were stated to be con-
formably succeeded by purple slates and breceias of the Dundas Series.

Cur observet lons eonfirm Finueane's comclusions on the
stratigrephle position of the beds west of Rosebery. It is hovever
considered that the pre-Dundas suecession is overturned in this loeality,
Ividence of this reversal has been previcusly deseribed (Hall & Cottia,
1%)@@“&&“@“.‘”““.-1@
thrust movement to be responsible for the reversal (Plate V),

The suceession consists of several formations vhich, in
mmw.mummumt-

Primrose (Footwall) Pyreclastiss sad Slates.
This formation consists dominantly of bedded tuffs and slate,

measuring 4000 feet in thickness. The uppermost member compriscs
crean-goloured tuffs and tuffaceous grits with f ur discreet bdut
ww&mdmw“m.m”s easterly
into sehists of the Rosebery mine footwall, The lowest slate horii.a

(2): The same beds have beer recognised at Bobadil Plain and Hoores
Pimple, vhere they dip east and are in normal position.
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¢ phythmically banded with pale-coloured tuff partings (Plate 1 (™),
A reserval of dip (to westerly)oeccurs at this position in the Rosebery
seetion and is meintained throughout the underlying beds of the
successione

The lower 2late is preceded in the new Primrose road cutting

hy o narrov band of conglomeratic tuff rich in carbonate veining,
d with streaks of a green mineral resembling fuchsite, folloved by
s persistent band of massive felsitie rock, possibly a flow, best
seen in the road metal quarry. Next in sequence are well bedded
tuffs, with minor shale and eonglomeratic bands in the Hlack P.A.
‘ine area and felsitic lava and breecia deserided potwogrephically
hy Taylor (199%). These are succeeded to the west by laminated shales
vhich pass by rhythmic gradation into the quartzite formation descrilod
salowe

SLAtt artalie

The Primrose pyroclasties and slates grade below into
virite and grey gritty quartsites, wvhieh in the Stitt River section
are 1800 feet thick, The formation eonsists prineipally of a clean,
vhite quartzite with a pronocunced ssecharoidal textwre, in nlaces
exhibiting current bedding and ripple mavks (Plade 1(2)), rarrov
partings of grey shale and black carbomacoous shale are revalent
in the uppermost levels and gradations to greenish tuffaceous guarti-
ite or greyvacke ocoour both above and at the base. The quartzite
formation is reglonally persistent and forms an important marier level.

datohe Yoleundod

A vhite to cream coloured wvoleanic formation oecurs below
the Stitt Quartzite in the vieinity of Natome Creek, being well ox-
mwnmwmwhuh-“mmmm
Railway. Fimueane (1932) and Taylor (195%), have described the
wmmummuqm&'cmmum;:
suoported by petrographic deseriptions. The roek is similar in com-
position and texture to the tuffacecus grits found higher in the
de’M,ﬂb“‘hh«W,
not intrusive as proposed by Fimucane,

t101£9
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Fucheite Nreccis-Conglomerste. This fermation,
which outerops near Nat-ne Oreek, has bdeen well described by
previeus werkers, particularly by Pinuceme (1932). It cen-
esists of a poorly serted asccumulation of fragments and pebblea,
chiefly vari-galoured cherts, and alse seme guartsite and
slate pedbles similar to underlying beds. The matrix cen-
sists of detrital gruins of guarts snd felsper, fragments of
chert, and ccopsional grains of sireen, “oursaline, rutile
and susgovites The detrital grains are set in a tement ~f
carbaate, sericite, shlerite, quarts and pyrite. In places
fucheite (chreme-bearing mica) ocours freely in discreet
masses which are ususlly elemgated in shape.

A notewsrthy feature of the formatiom here, and
in other localities to be deserided, is the presenge of
sporadic gruins of sulphides in the matrix, ineluding pyrite,
chalcapyrite, galens and melybdemite. A small percentage
of tin is aleo reperted t» be present (Payler 1954.)

Hegteott Uologitic Imds

A successien of purple slstes and delemitic silt-
stmes almeost 300 feet thick ccomrs to the west of the
fuchsite breceia-emglemerate. They are mestly covered
by alluvium in the Pieman River and in outtings aleng the
line of gectien, but are well exposed em the old Zechan
track and aleng the eastem slopes of Westeett HilL
(Finuesme, 1932).

any~ Creek Slates sud Queirtsites

The lowest exposed beds of the Resebery Group
are to be found em the ridge east of NMumwe Oresk, just
beyond the eastern beundary of the Resebexy golf links.
These are altermating grey slates, blask graphitie slates .
(10% carben bWy assay) and thin guartsite meubers resssbling
in lithelegy the Stitt Quartsite. In the Pleman River
gorge the beds are beumded t~ the west by awgillites which
are cmrrelated with the yeunger Crinsen CGresk Group.
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(d) Robadil Risin
The formmtiens described abeve are alse partislly

expreed in the banks of the Piemsm River, three miles north-
asrth-cast of Resebery, near the Bobadil Plaim, The sequence
here oan be readily cerrelated with the Resebery section far
ne variation of strike eccurs within this interval and the

woye typical foruations of the sequence, i.e. the Fucheite

Crnglrmerate and the 3titt Quartsite, are present.

A thdgkness »f sbout 1,000 feet of rhythaically
banded light and dark grey shale with seme fins grained
tuffacerus partings is found beneath the Stitt Quartsite.
Graded bedding amd small cut and £il) strustures indicate
that the prevailing easterly dip is nermsl. At least two
cenglomeratic shale bands are presemt, emgh 1" feet wide,
with rounded and sub-amgular pebhles of chert wp to one
inch in sise embedded in a dark greenisk grey argillacenus
matrix.

Thess beds are well expesed in the ham Bay
Railway cuttings and in the Pleman River gerge. They
have also been recoguised twe miles farther nerth at
‘Hollewsy Rivulet mear its confluence with the Mariemoak
River. Harrow delemitic bands and small intrefermatienal
lenses ~f delomite ocour in the lower shale hewriseans.

The Veleanics of NHatome COreek have mst deen
recoguised in the Bobedil Plain seetien.

The Fughsile Breccis-omglomerais 1s repressuted
over & width eof 60 feet, being coarser than that ef Hatons
Creek but stherwise identical. Argillacesus pebbles with
a ooat of grey chert were noted within the cenglemerste,
and dolemitic bamds are present centaining seattered grains
of chalonpyrite. The upper limit of the formatien is
marked by a pyritic quarts fissure lade adbout 10 feet wide.
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The ¥estookt Dologitic Beds, about 800 feet in
thickness, cneist of well bdedded purple shales and sub-

rrdinate pale grey dolemitic siltstones, underlying the
Fuchsite Breccia-cengloperate. iiner intraformationsl
structures, inecluding wmoonformities, breceiation, cut and
£f111 snd slumping, are s feature of this formatiem. These
ere underlain by blagk slates and guartsite bands as at
Munre Creek, with a narrew crnglomerstic shale bed nesar
the top emtaining chert and gquartzite pebhles.

(o) Mooyes Pimple

An exderly sequence of cornglemerates, slatea,
quartcites and velcanies has been mapped by us in the
vicinity of Meeres Pimple and White Spur, south-west of
the Hercules Eime., The facies, arder of sucoessiem and
structural dispesition of this sequence are the same ao
west of Rossbery. We therefare differ fyem Ellisten (1954)
whe reanged those beds in the Dundes Group, although he
aduits that a "rigorous correlation was net obtained” with
the type section of the Dundas Greup. '

The upper pexrtion of the sectien given hereunder
is well exposed along the headwaters of White Spur Creek,
frem ane to three miles south-east of MNeeres Pimple, and
the lewer part aleng the lHeroules t» Cemet pack-track in
the vicinity of Eeeres Fimple. Throughout the sectimn
the bedding mestly dips steeply to the east and is oon-
eidered t» be normal, dut reversals ~oour near the shear
s ne which divides the upper meabers of the group from the
massive voloanie greup.

Lhe iriaxoss Lyredlaslics Sne Sleles avo Io-
presented heye by a soquence whioh reaches 4,870 foet in
thickness. It extends westerly wpy Wiite Spur Creekx from
the shear sne half a mile west of Dobson Creek to the
saddle just east of Noores Pimple, and comprises ac al-
Sernation of black and grey pyritic slates, greemish
felgitic laves and indursted tuffs in bands wp t» 370 feel
wide, with minor intercalatisns of agglemerate, coarse tuff,
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gritity tuffacecus gquartzite and chert. These are under-
lain by a thicker bed (apprex. 800 feet) of daxk grey io
dark bluish lamineted slate. The same r~oks aye t~ be
seen in places alemg the pack-track ¢t~ Hercules wn Wiite
Spur, but the slatey members do mot all euterep an the
higher ground.

‘ne of the coarse tuff meuders is deseribed in
thin section as "g grystel tuff in which light grey mineral
rystals are esbedded in & fine grained, dark grey matrix.
It is largely composed of 2 - 5 mm. coxrroded oxystals of
kaclinized ortheglase and plagiecclase which oentain in-
clusions of pyrrhetite. Quarts is clear and of irvegular
or eubayed ferm and oemstitutes seme 15 per cemt of $uf-
facenus fragments. :

The matrix which cements these gruine is ex-
tremely fine grained emmimuted guarts~-felspathic material
mingled with elay and caleite. It cemtains &isseminated
granular pyrrhetite.”

The alternation of slate and velesnie nembers is
shown to soale in Fige 2.

Ihe 531t Quartsite is repressuted by a grey
impure micaceecus quartgite, tuffacecus quartsite and grey-
wnoke, grading below imte white saccimreidal guartsite,
mnumm'uthm

Zhe Satops Volesuics, are represented in tiis
aree by grey perplyreidal fragmental velocanios.

The Fuchsite Lreseis-omglemerate occurs as a
crarse and peorly sorted breccis-cemglemerste which resches
300' in thickness and is essentially cempesed of grey, red
and green chexrt and guartsite pedbles up t» ~me inch in
diameter embedded in & matrix of mainly fragmmtal chert
and in places of delemite. It is expesed em the ridge one
quartsr uile east of Neores FPimple. A soft green minerasl
resembling fusheite is present within the cemglomerate and

slen sgours in exoeptienally large masees at the same
stratigraphic lavel half a mile north of the pashk-track,

L10ig9
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previcusly mapped by Reid (1925) and Kllisten (1954) as
serpentine,

In thin seotion this bWreccis-cenglemerate is
soem to ceomtain “rounded oveidal or flattened reock fragments
uwp to 1.5 mm. in sise which lie at randon oriextation iz a
finer grained matrix.” _

The pedbles omaist of fragments of various rock
types which imclude very fine grained guartzite, sericitic
quartsite, slate and erystalline felspathic base af venlosmnic
rock.

The matyrix of finer compsnents includes abundant
quarts, felspar and sericite with chlerite and hassatite.

The ook is derived by erosien from an essentially
sedimentary reck texrrmin, but the presence of sccasienal

~ portions of veloanie rock indicates the existense of earlier

intercalated volosxios.”

Dallwits (1946) in sn unpublished wepert to the
EsZ. Coy., was the first to suggest that the Moevres Pimple
breccis~conglossrate uny be the same as the ene found in
Natone Creek west of Resebery. IHis inference has been
substantiated by eur mapping werk.

The Westoott Delomitic Deds are represented by
sediments lying bemsath the btreccis~cenglemerste which
have recently beem mapped by Government geolegists
A.E. Blissett and A.B. Gulline. They repert (persenal
communication) that "these sediments mainly comprise pale
greenish grey delsmitic (7) purple slstes and siltstenes,
grey dolomitiec quartsites, cherts, greywacke and dark grey
limestene with interbedded black shales,resting upen quarts
schists and quartsites probably belemging $o the Davey Group".
(f) Hizgine Cpesk

A cross-gection of the sedimsnts lying to the
wost of the velommie recks at Pimmacles was magped in
Higgine Creek by M. Selomon im 1959 while im the empley

of the Rio Timte Compmmy. Freceeding westerly frem the
edge of the butten grass plain which merks approximstely
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gquartsites and slates underlie the fossgiliferous Dundas

Group and suggested that they are correlates of the Carbine

Group. ¥e have independently reached the same ornolusion.
The most extensive exposure of this greup of

rocks is imsediately nexrth of Zeehan towmship, emdracing
Jueen Hill, Ocmah Hill and the Memtana Western Mine Jleases,

where they comprise well bedded quartsites (Tenah Quartsites),

talcoss quartzites, spilitic laves (Mentana Melaphyre
v~m~).n¢uummummm-
found in the wine workings (Twelvetrees and Vard, 1917).

At Oenah Ri11, they succesd stressed slates and quart-
gites of the Davey Growp with apparent wuncenfermity. [Four
ailes nertherly of Zeehan, they ure overlsin by argillites
which ure corrslated elsewhere in this repert with a
Cambrian upper sequence.

Jimilar quartzites (Nubeena Quartsites) and
slates outorep in the Nubeenaiiills, south-westerly of
Zechan, where they form the heat recks of the Spray Indes.
The oocurrence forms an inlier surrounded by a less do-
formed and disonrdant dedded succession t~» be oorrelated
with the fassilifernus beds »f the Dundas droup,

In btk areas ~f ~utornp, the quuertzitio suc-
cegsion is intensely ornt-~rted and fsulted, #~ that n~
religble subdivieions or stratigraphic yelstirmship enuld
be established., The thiciness »f the sucoessinns re-
presented at leehan has, theref~re, n~t been determined,
It hae been estimated tr reach lecally 2,700 feet (Pig. 2).
(h)

The eastern boundary of the West Crast Range
formations ("wen Grabem) is defined in mest places by the
ermtact of the Cambyn-"pdovician rocks with highly con-
trrted guartzites end mica schists of the Stiobt Range.
The petamsrphic quartzites »f the Sticht Kemge have been
crrrelisted by Bemks (1956) with the Carbine Greup of Xeunt

Iundas (Kllisten, 1954), but in sur view they resexble
mnre ¢lesely the Pre-cembrian lavey Group rocks. Like the
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lavey Group, they show a deminantly silioceecus ormpositiom,
an almermally high metamorphic grade and the characteristi-
cally stunted vegetation cover.

In the section exposed aleng the Quinm River
east of Mount Murchisen, the quartsites ef the Sticht
Range are locally overlain with spparent wmewmnfermity by
a suceossion of crenulated dark blue slate, grapiitiec
slates and quartsites, totalling abesut 1,000 feet in
thickness which are tentatively regaxded as early Casbyian
in age. mq-...uutothm-dmuo
argillites and interdedded quartsite and limestons which
dip ~ff the Sticht Range north-east of Iake Dara and which
are succeeded to the west by the Cambro-prdeviecian forma-
tims.

B. Age and Correlatioms

!bmﬁmMuwumﬂd
by the present writers to be early Cambrian, fexr they are
succeeded by feasiliferrus beds ~f Upper Hiddle Cambrisn
to Upper Camdrian in age. Furthermore, they are character-
MthMo“”MWh
frequancy upwards, amd would mark an early stage of the
widespread volosnism which has been dated as lower tn Middls
Caubrian in Vieteria (Thomas end Singletem, 1957). In
Veat Tasmania, this epoch af veloanism 18 in eur view re-
pressnted by the assemblage of the Resebery Velemmic Are.
A gradation frem the basal sequence tn the Lesebery Val-
cacios is sbeervable west ~f E~pedery, as shrwmn in Fig. 1.

The arensocesus early Canbdrian sequences would
include part ~f the gquartzite-slate sequemoe defined as
the Pleman Group bty Hills and Carey (1949) whieh they
describe as lying uneonfermably abeve the lavey droup and
uncnformably below the Junee Greup, and is regarded by
them as Upper Proteroseic tn (?7) Canbrian in age. The
glwilar sequence at Mount Dundas, named the Carbine Group

by Elliston (1954), is ommsidered by him t» be "late Pre-
canbrian extending possibly inmto the lower Cankwian®,
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while the quartzite-slate suite of the Suocess Creek Grouwp

(Tayler, 1954) is "presumed to be of Middle-lower to Lower-
Lower Cenbrisn in age.”

Thus, although n~ foseils are known t» have been
found within the aremagerus-dolomitic beds, we have independ-
ently reached the conclusion that they chiefly represent
early Cambrisn deposits.

2. 2HE ROSENEKX VOIOANIC ARC

A delt of veleanic and hypabyssal rocks which
flanks the Pre-csmbrim formations of the Tyemnan Geanti-
cline from the latitude of Macquarie imrbour t» the
latitude of Bulgebac, beyond which thege recks are covered
by the sub-horisemtal basaltic sheet of Waratsh. They
reappear, however, in similar geolegiocal position further
afield in the Meing~-Sheffield-D leraine area, where iso-
lated bodies of keratephyres ~utline the arcuated dis-
positioen of the veloamic belt arvund the Pre-cambterian
geanticline. This belt is named, for the purpese ~f this
article, the Kosebery Velcanic Arc as it is in the Ersedery-
Tullah area that it shows its e typical and thicker
rock succession. We shall, on the other hand, refer te
this sucosamion as the Hesebery Velcaniocs, whnse distridution
roughly corresponds to the "porphyrnids belt® of early
investigators. %

(4) Zhe Enck Assemblage - The Nosebexry Volesuios

The Rosedery Volomnics, which comsist in the
main ~f passive pyroclastic deposits and seid t» inter-
pediate lavas, have been petrolngically investigated by
several suthore in the orurse of the last fifty years.

The early suthors, and in particular Twelvetrees
and Petterd (1899), ¥Ward (1976) and Rills (1915) have clearly
recognised the valeanie origin of these formatioms. At a
later date different views have been advanced. For Pinucane
(1932) the acid igneous memders nf the suite sre intrusive;

frr Soott (1954) they would represent albitised and silici-
fied basaltic bodies; for Bradley (1954) they would derive
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in part from silieified and felspathised sediments. At
present, hovever, the extrusive and pyreclastic arigin of
most of thess recks is gemerally acoepted (Hall amd Gottle,
1953), Carey (1947), Penks (1957), Wade snd Selmmen (29%58),
Campama ot. al. (19%8).

In the Resshery-iit. Marchisem ares, the velomnie
suite crmaists of thick lava flows and pyveclastie deposits
reaching several thewsands of fest in thickness.

(a) 2Ihe Diowe

These are composed in the main of keratephyres,
riyslites, guarts perplyries and felspar perphyries, the
latter grading lesally inte hypabtyseal bdediss of gramitic
eppearance.

These rooks are frequantily metsmorphesed and
show in places & strong schistosity snd a greendsh
eoloration dus to development of chlorite. Thedy
petrelegical charscters and relatiems are thus chbecured
over large portiems of the area; bdut wnder the wisrescope
the ~rigin of these recks heve been established, first by

Eostnbusch and Twelvetrees (1899), and bWy several other
petrelogists at a later date.

The suite is well exposed alomg the Bam Bay
Failwey nexrth of Bulgebac, where gquarts-felspar porphyries
are the prodomimsut yeok type. Quarts perpiyries and
Iaratophyres form bold outearops at Eed M1, Isgke Dexs and
west of Mt. Tyndall where they contain in places magnetite,
hematite and copper sulphides.

Under the microsorpe the quarts-felspar perplyries
are seen to omeist of grains of gquarts, erthoclase and acid
plagioclase up to 5 mm. in size, scattered through a base
of fine quarts~-felspathic grains of 0.05 mm. dlamster.
The quarts phemoorysts shew a few erystal edges, dut sxre
pogtly irregular im form; these of felspars are commenly
eubhedral. A significant feature of the reck texture is

that, althrugh the fine groumdusse is eyenly gramular, a
great redustiom ia grain sise nocurs lecally round the

£20I129
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periphery of all large quarts and many of the large felspar
grains. Thus each large guarts is encased in a rim seme 0,1
ma. thick of extremely fine guarts~-felspathic material less
than 5 wiorems in grain sise. lNereover, througheut the
granular groundmase are circular areas of abesut 0.2 mm. in
digneter composed of this same ultrafine aggregate .

Evidences of the emplacement of the perplyries
as Tlows have deen foumd by Carey (1947) in the Parrell
trammy, where "a clear exposuzre aof the ermiact of twe
flouws separsted Yy a thin tuffacecus ssndetons oan de
u.l

At & regiomal soale the esplacemsnt of these
ignerus clements as flows is chiefly evinced by pyreclastics
and slates which show over lemg distances cemoerdsnt re-
latims with the perphyry bdadies snd are therefere inter-
preted as inter-flow sedimentary intercalatiens (Plate V).
(b) Zbe Sedimentery (snd pyreclastie) Nembers

These oensist of slates locally asseciated with
well bedded tuffe and of mmssive pyreclastiecs.

The slates sre grey, blus or dark im eslour,
nften pyritic and well lsmisated and vary in thickness
from a fow feet t» hundreds of feet. They no doudt To-
present terrigencus depesits under subagueous conditi~as.

The more ommtinusus bands eccour nertherly of
the Pieman-lurchism River, where a mineralised band -
knwm in the loeal literature as the Farrell Slgtes - has
been recognised over 20 miles, from Sterling Valley te the
Junctim af the Neckintosh Hiver with the S~uthwell River.

Another persistent band has beem traced by
D. MoKenna fres Bulgebac Creek through the Upper branch
of the Que River te the basaltic platean west of kt.
Crippe.

Seuth of the Piemen-llurchisem River, slaty
members oocur near the base ~f the veloaniec swocessin
nn;uuqﬂmquwm.thrmtm
hest rocks of impertant Pb-in ore bedies (Hall & Cottle 1953).
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These isolated coourremces would repressnt the ssme hori-
son, disrupted hewever by a large tramsewrrent fault
cansging a horizental displaceseut of no lese them 3 miles
(Plate V).

Ansther omapicurus and slightly minewalised
band of pyritie slates scours south of Red Hill, between
Goosensck and the "wen Conglemerwte spur to the east.

On structural evidemoe it would appear that this band is
to be correlsted with the Rosebery and lsreules
horison (Plate V). _ :

The stratigrephic relations between various
slaty ocourrences is mot fully clucidated dus to the dis-
comtinuity of outarops, intervening faults, and lack of
relisble marker beds within the voloanis fermations. The
Engebery-lerculsa=Geesensck slates ocour near the bass ~f
the voleanic asssmblsge. They dip casterly at Resebery
and Hereules, and vaxy in diyp from easterly teo westerly at
Gooponeck. The Farrell Slates, which dip westeriy, may
well represent the same horison ia the sasterm limb of
a suggested mynclinmal strueture (Hall and Cottle, 1953),
which has besn disssmbered by large scals faulting. o
the other hand, D. Mokenna suggests that the Mt. Farrell
Sletes would join, west of Mt. Cripps, the Geld Hill-Bulgobae
slaty band in antislimal dispositiom (Pige 3)e If this is
correct the antieline has to be envisaged ss overturmed to
the east.

Zhe yyroglastio mewbery form the larger propartinn
of the Rngebery Velesmics. As a rules they 've wmdedded,
dense, grey, pale green ~r dark in colaur, streseed and
sciistose. Coarse veleanic breccias, with fragments of
lava up to a few inckes across, have been descrided bWy
Carey (1947) in the Parrell Junction area, and & rhyolite
breccia with flew structure in the fragueat has beem neted
by the same suthor betwesn Boon and Farrvell Junstien. Tulle

and ashbeds are also common. In places, as for example
west of Bed Mill, frageents ~f keratepiyre 12 incdbes asress
are embedded im a tuffaceous satyix.

510}29
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Clear exssples of “velcanic dalls™ have been
ohserved by us on the western slape of Ni. Bead and west
of Farm Oreek, between Farrell Siding and Tullah, where
they are associsted with the velosnic Wwescias meted Yy
Carey (' .0c. oit.) :

In seme localities, and smpeeially in the Mt.
Resd area, the ashbeds are well laminated and cross-dedded.
A specinen collected in this area is seen under the miore-
soope tn consist of an extresely fine grained silicecus
material, with a few crystals and rock fragnents, and may
be regaxded a8 a lithic tuff. The cxystals are of guarts,
orthoclase and plagiecclase. The rock fragments are very
r gged in shape and oensist of very fine grained quarts
aggregates. :
Another specimen of the same rock sulte is &
erystal tuff, largely cempesed of omxreded cxystals of
ka-linised ertheclase and plagioclase, with inslusions
and pyrrhotite. The matrix shich cements these greins
is extremely fine grained cramizuted guartso-felspathie
material mingled with clay and calcite.

Cosmon types of rigelitic tuffs have slse demn
found. A specimen from the Nurchison River gerge comsisis
of fine dust-like particles of quarts, felspar snd clay
with diseeminsted highly decruprsed miceoecus material and
occasi "nal magnetite. Irregularly shaped or euhedral
orystals of guarts and felspar uwp te J mm across arve
soattered at random through this dust-like matrix, The
comprad tinn is that of a rhyelite and the structure is

typieally pyreclastie.

Trom thess varicus lines of evidence, and en
the busis of detailed mapping, it appears that the balk
of the R~ssbery Velcsnics are pyroclastic rocks ranging
frec: coarse veloanic trecoias t~ extremsly fine graired
asrbeds.
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(e) ZIhe Natsnosnhis Derivatives ,

In centrast with the sedimerts of the Dundas
Group, which are virtually unslteved, the Ressbery Volcamios
are frequently stressed and brecciated, and in places dynamo-
metemerphiss has Doen so imtense as to give rise te wide
senes of tectomie sshists. These have beoen Seserided in
the Mi. Iyell ares as the Mt. igell Schists. There they
oomprize quarts-sericite schists, chlaritic schists and
hesatitio-chleritic sehists, considered te be derived fres
demu-.n-.h-uwl
Shear (Gregory, 1995; Alexander, 19593 mnd cthers).

Sohisted velosnics are found sgain westerly of
Eed Hillg, in the footwall sequence of the Ieroules and
Rosebexry Mines, and at intezvals aleng & fanlt sone which
has boen mapped as far as Silver Falls, 11 miles merth of
Resebery. A8 ot Et. Iyell the sciists of thess areas are
guartsitic and chlawitic and coour, as & mule, in intisste
association with volsenic farmatiens - nassive pyreclastiocs,
tuffs, perphyries, keratoplyres - from which they ususlly
derive. It has bdoen peinted cut in a previcus publicatiom
(Compana ot. al., 1958) that the Nt. Igell Schists mxe
equivalent to these of the Read Hill-Heyeules Mine-Resedery-
Silver Palls Some, fer they maxk in eash case a majer fault
sme, deserided at MS. Iyell as the Great Iyell Shear and
named by us, with a moxe general and genetic osmnotation, |
Owen Rift Femlt, o«f Casbre-Ordovieian age.
(3) Steaticmahic Pesition of the Ressbery Yelgssnies

As the Ressbery Veloanics have preved s» far
wifossl 1ifereus, it is enly from their relatiems with the
overlying end the underlying sedimemts tlat their age cam
ve inferred. '

Zhe Undexdying sediments are represenied by
members of en early Cambrisn sequence alresdy deseribed
(Pigse 1, 2 and 5)» Thess members include the quartsites,
tuffs, slates sd omglrmerates of the Resshery-leeres

LTOISg
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Pinple area, which are seen north of Resebexy dipping in
norsal position bemsath the Ressbery Velesmies. Altheugh
an impertant seme of shearing obsoures the stratigrephis
relatiens, the Casdwism basal sediments ave clearly over-
lain Wy the Velommies. The Velssnics sxe thevefers con-
sidered by us to pest date the early Cambwian bede.

ke ovarlying aedimepts are in seme sveas Niddls
to Upper Camdwisn (Dundes Group), while in other sreas are
Crdevieien in age (Pig. 2).

The liddle Cemdwrian-Upper Cambwisn sedimemts
which ccowr nerth of the Pleman-lackintesh River rest om
perphyries of the Regshery Velosnics with sn snguler un-
oraforuity. As shewn above, the omtast pednts out o
marine transgressien taking place en an ereded lamd surfaos,
the erosion peried being evinced bWy the pressmee of perplyry
pebbles gt the base of the sedimentary suwscession. The
Rosebery Velsanics were thus ferwing a lew land em which
the Middle-Upper Omsbrisn ses advanced. lHowever, pert of
this land remsined emewgeut throughout the whole Middie-
Upper Casbrim time, for, south of the Pisssm-iaskintosh
River the Ordovicism beds of the Jukes Iroosis-Owen Con-
glomerate rest direcily om the Rosebery Velssnice.

This is particularly neticeadls in the Nt.
Hurchisca-ed Hill sres, where s high angle wneemfermity
separuting the velesmmic mssemblage from the Jukes PBreceis-
Owen CUemglemsrute-succession is adwirsbly expesed (Plate VI,
top sections).

The Regebdary Velcanics would thus pest-dats tim
doprzition of thw Cambrian basal sequense, and pre-date
the conglomerate-greywacke suite of the Dundes Group.
Vhile this suite was deposited, the Regsbery Velsanics,
already folded and wplifted, formed for tie grester part
& esergent land supplylng felspathic msterial to the
sdjocent Dundas trough. The age of the Velsmndes is thue

regarded as lower to Niddle Cemlrisn. (Cempena, King snd
Nokenna, 1960).
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5. Rl DOAS SROUGK
The arensescus~dolamitie beds described adove are
unount arsably everlain by veri-colsured argillites, shalews, ;
cherta, slates, greywacke, greywacke oonglomerstes and
poasibly tuffeceouws layers, whioh form the Dundes Group
seney _strigsy (?1g. 2). ;
The Dundas Growp ocoupy what is nased, fer tie
purpose ~f this psper, the Dundas Trrughe This Trough
vould have resched at least 25 miles in width at the lati-
tude of Gnsebery, extending t» the scuth beyead Elliott
Hay, ~u the 4%° paraliel where the Cambrien sedizents are
trngated by the sess Hexrth af Kesedery, 1t weuld have
reached the 41° parallel pear Fenguin, %~ oomtinus in &
south-east direotimn wp to Dmloraine and beyomd.
The Dundas Trough bas thus to be visualised as
an arcuate and nervew sugecgynclinal tresch developed alang
the Rosebery Veloamis Are. Sudbject to prolanged subsidence
phenen ne, nouwrighed at intervals by a powerful greywacke
sedismtaticg asseviated with ignecus basio activity, the
ITundas Troughk ean b0 coupared with the present marginal
trughs of ome island-arc areas. In geolagieal times,
eiuilar bathysetric and sedimentary crnditiens weuld have
erntrolled the depasitisn of the typically geesymelinal
pequences of the Flyweh, with which the infilling »f the
Dundes Trough shew indesd remarkable affinities.
(4) ZIbe Sedimepigry Successions
The more recent girstigraphic investigatioms in
Vest Tasmmania, and i particuler the work of Tayler (1954),
Elliston (1954), Bk (1957), have shed a great desl of
Mymt on the ormplex puccessinn of the Dundas Treugh, alr-st
wrlirely erafined Yo treckless and dansely tisbered aress.
It has been our aim, in the cowrse of field work using
Eelicopter transport, to complete previcus studies Yy in-
vestigating the s e remnte arsas, to ohimin wninterrupted
sectiions, steerve lateral and verticel veriations, and

atterpt a stratigraphico-p encgesgraphic symthesis of thease
wevy {mnartant terraing.
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The assemblage includes the farmatiens desoriled
by Ellisten (1954) at Dundas township, % Tayler (1954) in
the dnsldsson Eiver, snd a previsusly wdeseribded reck
suooesai m, whish escurs along the lewer reachee of the
Que River. The distinctive lithelegy of the sequance as
exposed in the Que River exables a close equatian of this
section with the wekisson section, Additiensl obssrvatinng
have slan been made at Dundas, snd these, ooupled with =
slightly differemt interpretation »f Ellisten's rock types,
have engbled ws $o ¢errelate the tirees widely separated
sucosssinng. The Zeehsn area oontainse s-me rocks of the
Cambrian Upper sequense, and the beundaries ~f this westem
nogurrence have ales been defined (Plate V).

Danlge Ares F

The greywacke-oongl weratic sequanse of the
Dandas Group nesar Dundas townahip has been re-studied by
us in s attempt t~ deterwine the velatiemms with the
mderlying and everlying formati~ne and te elucidate the
depraitiomal suvir-nments.

The mave crmspiounue formetien near the base
of the Dundes Oreup is, in this arves, the Raserdack Con-
glmserate, which we have traced alemng its westerly strike
to & print where 4t terminmates sppreximately ¥/4 mile west
of the mmin Lesimn-linsebery road m: a eress fault which
places it in ¢wmtact with the Crimaen Creek argillite
sequence. This strikes in a northerly direction, and the
difference bhetwsen the regional strikes of the argillites
mod the Rasorback Oonglomerdte may mark a leeal ungenferaiiy.

The top of the Dundas Ureup is, in this area, the
Yisery Crmglemarate. A8 ~ne approaches the cyrest of Nt
iigsery the silicenus pebbles in the comglemerate becose
were abundant, and the argillasesus ar greywacke matrix
bocmmes more sandy. The ek type abave the it. Kisery
eongilozarate gonsists of & oaree and illeg~rted assennl) oo
af pusrtzite pebhles and bhanldere, mt in a asndy a oumi .
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fe shall snalyse here the sedimentological and structural
data ~n which this crnoeptisn is tmsed and agerunt alse
for the presence of cnanglemeratic layers identical in
fecien t» wvhat we have regarded as a terrestrial grabem
infi11ing (Owen Cenglemerate) but seourring in other
localities at various distances frem the West Crast Eange.
lo i ONEN GRARRY (WES COARR RANGE)

The ¥est Coast Hange, which ferme the most onn-
splousus oregraphic element of the ares is a narvew,
reotilinear chain stretohing from Mt. Darwin to ¥t. Farrvell.
A nortb-seuth alignmeat of rocky peaks, cemparable in
elevatinn and geolegical charscteristics, now separated
bty deep gorges or narrew valleys, ‘estify the striking
geolagical individuality of the R ge; and the cwmtrast
with the lower timbered depressions which flanked them to
tuw.wmmwmwmm .
Berrell (3756°), Mt. Jukes (3800'), Mt. Baxlay (3200°),
Et. Cwen (3600°), Wt. Iyell (2750%), Nt. Sedgwiek (4000%),
Kt. Tyndall (3850'), Mt. Murchison (4400°) and Mt. Parrell
(2100 ) form the summits of the Range over a leagth of
ebout 36 miles. All these peaks have been caxved in

ernglomeratic formations, i.¢. in the Open Conglomerate,
generally underlain by the Jukes Brecgis, which rests en
the formations of the Resebery Volesnio Are desarided abdove.
The Owen Conglomerate shows its meximum deve-
lopment in the West Coast Range, to which it is largely,
but not emtirely, comfined. The Jukes Breccia is strietly
enfined to this Range, at least in the aves studied by us.
The ormglomerate formatioms, which have been
sepped between Mt., Serell and Et. igell bty Selemsn (¥ade
and Selomen, 1956), and detween Mt. Iyell amd kt. Parrell
by and associated geolegists of the Ris Pimte Cempany, are
af particular significance in relatiem $o the teotenmio
Hstory of the Tassenian West Ceast. Their stratigraphic

characteristios, distribution, mutual relations and de-

positional envirenment have therefere to be desorided in
+fine detail.

|hQIE9
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( ) Zhe Jukes Brecais
Iz spite of great variatiens ef lithelegioal

details, the Jukes Breccia shows & remariable mnifermity
of faries all over the Ramnge, frow Nt. Serell to M.
Murcihisen. It was first descrided (amd stvatigraphically
defined) bWy Mils (1913) ar a "wecciated conglemerate” which
“ferms the base of the whele West Coast Range cemglomerate
series in this (Jukes-Darwin) distriet." It "oenmigts of
mm‘ucwdm.m

» partially-rounied fragmente of those membere of the
porplyreid series, ingluding fragments of the Daywin
Cranite. !h.mﬂmwwa
paste of the finer particles of the sume yocks. The sise
of the comstitusnt fragments varies frem naswes approximately

4 feet in dismeter dowmn to the Linegt material forming the

cement paste. The arrangements of the fragusmts is generally
tumiltucus, but cocagismally a Sistinet stratifiestien is
present. Although the varying charaster «f the deds is
thus instrumental in develeping a rudely-stratified arrange-
ment, the dispesition ef the fragmemts in the beds themselves
is always devedd of any stratifors charasters. They are
sten t~» be resting wneenfarmadly en the upturned edges of
the porphyreids and shew a distinetly stumstified arrangement
S _Beses."

The Tukss Mreocia frrmatien can hardly bde mue
lugidly described. In the narthern segent of the Range
st ¥t. Igell, Mt. Sedgwick, lake Dera, Red H111, MS.
Murchison and slsewhere, its funiamente) traits ave the
same. It invarishly oconmists of unserted, poerly washed
and crudely stratified material « perphyritic pebbles snd
boulders, with guarts, quartzites and hematite fragnets,
loosely dispersed in a micacecus felspathic matrix of o
dull grey or dark celewr (Plate III). It may vary in
thickness frem s fow foot (lake Julis) $o mave them 1000
foet (Mt. Iyell-iing River area). A specimen of the Jukes
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Drecvia matrix collected in this area is a dark grey, evenly
granular greywacke with an average grain size of abeut 1 ==
The rook is virtually msssive although a weak schistesity is
vigible in thin sectirm. About 29 per cmmt of the rnok
cnnsists of clear, unstressed, angular guarts grains, many
of which have curved subayments. In additioen, seme 10
per cent of the reek is forwed by gramular gquarts aggregates.
Thus, the quartsose rock compements appear t» have derived
partly frem an igneeus source and partly frem s metamerphic
source. Extensively kaclinised felspar and grains of
devitrified glassy sudstance form 50 per cemt of the reck,
These grains sre irregularly shaped or eubedral. The
bulk of the felspar is ertheclase, the remainder is scid
plaginclase., Chleyite, serigite, magnetite and henmatite
form the remainder of the rwek. These mre lecated inter-
stitially smmget quarts, devitrified glass and felspar
grains, and it is the cleavages »f the micaceorus minersis
which give the rock its weak schistesity.

In this matyrix are enbedded fragments of por-
plgries and kervetophyres, ranging in #ise frem 1 inch te
5 feet and showing various degrees of roundness - frem
meall sngular pebblss t~ well warn enbhles and beulders
(Plate IIX).

These characteristics permist later - and
vertically througheut the area investigated, altheugh the
recoia fragments becrme m-re clogely packed towards the
top of the fromatienm.

The Jukes Preccis is thus a typieal greymacke
breccis-onnglemerate, unfosgi lifernus all threugh, and
inferred as lLower Ordevician in age from its relations
with the everlying fermations (Plate III (e), Pig 5).

The Jowsr imit of the Jukes Brecsis is seldem
exposed and not always clearly defined. Fowever, the
angular unconfermity botweer this farmatien.and the under—
lying Ceambrian velsanic recks has besn recegnised in the

Hed Fill ares by Cavey and Bankw (1954) snd econfivmsd hv
cur regicral MSPEPING  work (Pice VI “top Sechon).
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lmg span of time (and an aregenic phase) sejarate the
iower to liddie Camdrian volcanics fivm the Ordevician
Jukes Breccis-Owen Conglomerste bede.

Ve shall attenpt below to acorunt fer this
fact in descoribing the depositional envircament and the
subtseguant histery ~f the Jukes Ireccia and the COwen
Conglrmerate. :

Zhe Upper Jdwit of the Jukee Dyecgls, i.e. iis
enntact with the Owen Cenglemerate, is admirably exposed
in several lncalities - at Mt. Iyell, Mt. Sedgwick, lake
Dora, west of lake Julis, westerly f leke Westweod, on
the seuth and nerth slepea of Mt. Murchis mn, and elsewhere.

At ut, Iyell, Iske Julia and leke Dera the Julms
Freccia passes rapidly but gradatimally inte the Owen
Conglemerate. The dark grey perphyritie pebhles and
boulders of the Jukes Hreccia give way t» light-enleuwred
gilicecus ondbles and boulders, which become predeminant
within a vertical interval of about 100 feet and sre almost
the omnly emes to be yepresented at higher levels. In thewse
localities the relations between the Jukes Mreceis and the
Nwen Conglomerate are thus confermable, and me break af
sedizentation ~r chamge of depositional enviremment ncourred
at this level., The replagcement ~f the felspathiec fragments
nf the Jukes Breccia by the smiliceocus material »f the Cwen
Cenglemerate would mevely refleet a change in the seuroce
of supplye. This is ne doubt related to the wPlift »f the
Precartrian gquartmites casterly of the basin of depesitim,
concoumitent with the sinking of the perphyritie formatinns
mnththom-lddoo_i.u(!dhn-lml.l»).

However, in the Nt. m‘u‘l a strati-
grspiric break between the Jukes Hreccia and the Owen
Oorglemerate is clearly shewn at tw places (Fig. 5).
There the top layewrs of greywacke oongleserates (Jukes
Breccia herison) are truncated by an unmistakable ercsion
surface. This surface is irregular, useven with alternating
ridges and grooves reaching ten feet in depth. The groeves

shoig9
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are infilied with typical Owen Uonglomerste material, cen~
aisting nf well rounded siliceous pedbles and sand. Upmn
these infillings rest sther layers of Owen Conglomerate,
which onver grenves and ridges alike witheut sny twreak »f
cmtinuity. It is manifest that this surface reflects an
eromion interval during which water courses have carved
their chamnels in the Jukes Dreceia strata, which were
apparentily unoemselidated at that time. This interval
was followed by the deposition of the Owen Cenglemerate
over the eroded but unfelded strata of the Jukes Breccias,
nn sngular relatien being sbservable between the twe
fermations. The break is thas a lecal gontinental wo~
Conformity, 1.0. & buried land surface. We shall &iscuss
below the palaecogesgrephic and structural implicatisng of
this surface.

| Oxixin of the Jukes Ixegels. Unfossdlifercus,
unwashed, ungraded, massive or very poorly stratified,
extressly variable in thickness and entirely osnfined te

the narrow elengated trough of the Owen Grabem, the Jukss
Breccia is regarded by us as terrestrial im origin. It
ctiefly derived frem the underlying perplyritie snd pyre-
clastic rocks snd would represent acousulatiens of rubdble,
talus snd alluvial fen material teking place alemg the

fanlted scerps af the graben, mainly aleng the sestern

sdge. The mede of scourrence of the Jukes Breoeia in the
lake Dora area fuwrnishes fine evidenoe of these deposit-
ional ornditions, as shomm in Pig. 4. This reomstructed
depogitiomal seetion sscounts fer the faot that the Jukes
Brecoia, which is eonformably everlain by the Owen Comglo-
merate and reaches sver 1700 5. iz thickness between lake
Ders and lake Spioer, thin nut oempletely te the east, with-
in a distance of less than ~we mile, the Owen Cmglemerate
crming t» diveetly nverlsp the Precambrian quartsite. The
Capbrisn voloanies, which formed the eastern shrulder of

the graben befeye the depositiom of the Jukes Breceis,
nave been stripped frem their Precasbrian basesent and re-
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depreited a8 rudbble and seree in the Graben to from the
Jukes Brecois. |

The local existence of a continemtal wmeonf ruity
is a further evidenos of this terrestrial enviremment of
depnaition which, a8 shown below, persisted in pest-iukes
Breccia tinme te contrel the sedisentation of the Owen
Conglomerate.

It is notable that the terrestrisl erigin of
the Jukes RBreccia has been postulated by Mills (1914, p.47).
The overlying nrrmal oenglemerates (Owen Conglemerate) con-
sidered in this early werk as a2 litteral deposmit, dut in a
lster pudblication (Hills, 1915), he desoribed these o~n-
glomerates as “comtinental hydreclastics®, and eenoludes
"that the mode of depogition nf the whele eoeuglomsrate
series is really a erntinuation of the same ceonditioms which
characterised the formgtion of the basal Ireociated eonglo-
merates”. These views have not beem retained by later
investigatcrs wie censidered the conglemerstes as marine.

However, & question remains ts be clarified -
the spparent lithelogicel gradatiom from the Ressbery
Yoleanics inte the Jukes Breceia, shich are cbservable st
laks Dera. '

Sinoe a violent angular uneonfermity is evinced
in other portiens of the Range detween the Ressdbery Vol-
canice and the conglemerate layers (Plate VI, tep figures)
and sinoce we have shown that the Velecsnies predate Middle
Cambrian beds, the sbserved lithelsgical passage camot
reflect a stratigraphic continuity betweem the twe farms-
tiems. Iradley (1957) aceounts for this passage by post-
ulating that the "felspathic greywacke omnglemerate was
permsated by felspathiging selutions, Felspar porphyries
are congidered %o have eriginated by the felspathid ng of
spilitic laves, lave bwecciss snd relsted gréywacke during
s period of (post-Ordovician) progressive metamerphdem.”
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(v) ZIhe Owen Copgicasrate
Gergral Chnrmoterigtice

!hhlﬂomw-lwn
af the Jukes Ereccis herison are invariably everlsin by an
slterngtion of cmglemerates =nd pandstonss, named West Coast
Range C-mglemerate in the earlier geslogical literature,
and Owen Conglemerste in the mere recsnt werks.

This fermation hus its grestest develepment in
the West Coast Ramge, and partigularly im the nearthern half
of the ochain between Ht. Iyell snd Nt. lmrehisen, where it
reaches mere than 2500 feet in thicimess.

In this part of the chain at least, the mambers
of the Owen Cemglomerate formatisn retain distinctive
lithelagical characteristica. The cenglemarstic bedas,
which are onarser axd thicker in the lower part of the
formation, chiefly oomsist of glosely pasked pebblse,
oobbles and beulders of guartzites, guarts, with cherty
detris at some levels, and porpipritie fragmsmis in the
lowest strata. These basal conglomerates cogur in meesive
layers, which resch many hmdreds of feet im thicimess with-
out showing bedding features, except for sccasienal sandy
partings. Their oeoleur varies from grey t» deep purples,
with interwediate ysllow, brewn, pinkish end reddish tinges.
Grading is largely abeent, many of these bdeds showing a
chaotic sssemblage of sngular te well wern fragments which
range frem less than eme insh to 15 inches sevoss (Flate 1IV).

The oobbles show in meny instences a marked
isbhricate arrengement, their lmag axis being preferentially
oriented and stesply imclined as cempared to the imitial
dip of the bedding plame (Plate IV (o) and () ).

The basal strata are succesded by am alternation
aof pink sandstones and veri-ooloured comglomerntes or
reccia~conglomevutes. These differ fyrem the basal oon~
glemerates in being gemerally fine . Thedr pedbles dn not
ezoeed 2-3 inehes in sise and include mmgular fragments of
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cherts and ailicesus slates interwingled with m~ye rounded
guartzitic pebhles. :

Gradations to sandy layers with eor without inter-
spersed pedblas are numernus, altheugh sharp ccntactis Yetween
gandstones and emglonerates are observedle in maay parte of
the suwccession, which ends with a #etinetive sandy sedi-
mentation in shich yeddish ssndstenes, grite and fine
eonglomeratie layers graduslly give way to light-goloured
sandotenes. '

: This general order of sucoession permists through-
out the area studied bty us and has been also desorided
south of Xt. Iyell by Fills (1913), Alexander (1953) and
Vade and Selemon (1958). Mowever, varistioms ocour along
and ascrose the regiensl strike, s~ that socowrate errrelations
over leng distances axe not everywhere pessible. A gemeral
correletion is pressnted in Pig. 6.

Zhe Jower llmit . It bas Deen ghewn sbove that
the Owen Conglemerate of the West Comat Range is, a¢ a Tule,
underlain by the Jukes Preceia, the contast deing either
craformable a8 at Bt. Iiyell and Iake Dewa (Pig. 6) or
zarking a contimental wunc-mformity (Pig. 5, Plate III (¢) ).
However, alomg the eastern edge of the Ramge, in the leke
Spiosr-lake Seline ares, the conglemerste rests either mn
the Cambrisn perphyries or on the Precambrian basement.
liYewipe, in areas berdaring the VWest Coast Bange t~ the
nerth, sush thimner and ~ften isclated layers of oonglo-
merate, similar in fasies t» the Owen Cemglomerate, rest
oo pre-Nrdovician recks of varieus ages. This alee
applies to oonglemerstes ~f the Zoshan area, indistinguish-
able in facies frm the Owen Conglemerates of the West Ceast
Eange.

Zhe pper lipit. In the West Oeast Range the
upper partiom of the Owen Ceonglemerate and succeeding
frrmations have generally been stripped by erexion. Vest

of lake Spicer and slse at the esstemn end of Ieke Margaret,
ocutliers of Gerdm Limestone, of Upper Ordevician age rest
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on lower menbers of the Owen Conglomsyste, thus preving

that the Upper members were slready locally eroded before
the deposition of this ildsestone. Ia the portien of the
Vest Counst Range under review, the upper limit of the Owen
Conglomerate remain  therefere undefined.

(3) Zhe devositiopal troush,. sourge of supply spd exicin.

The arigin and the depositioanal omnditions of the
Jukes Brecocia have been discussed abeve. As for the Owen
Conglemerate 1t is noticeable that tws pegk types are pro-
domizant at any lovel - a flinty, massive siligified reck,
light eoloured when fyesh, faintly pimkish en westheyed
warisces, generally represented by well-wwam pedhles and
boulders; and a sohistese grey quartmite, repressuted by
more angular frageents in which bdedding featwres are
ocoonzionally presexrved. Quarts pebbles are alse adundant
at certain levels. The soures of these vocks is the Preo-
cambrian block which flanks the Owen Gradem to the cast,
ead in particular the Stioht Range ares, emergent in
Lower Ordovieisn time a9 kigh chains of meuntains dissected
Yy powerful evesien. Thees chains would have shed their
debris in all directions, as evinced by the presmmoe of
Ordevician silicenus ernglemerates in various areas around
the Frecsmbrisn tervain; but the rapidly subsiding sene
of the Owen Graden and the relsted rejuwvematien of relisf
at ita margins were Re deudt respensible fer the great
thickness i e Owem Cenglemerats in this sene.

It 13 belleved that mest of the material was
prured izte the simling graben by short steop streams snd
sorrente, whieh built uwp alluvial fan deposite in the pied-
mont sone, rewerked in part by longitudisal rivers along
the rift valley. The gradusl planation of the relief is
reflscted by am upwards lecrease in sise and an inorease
in the roundness of the Owmglemerste fragmemts. The
last stage of planation t~» be shserved is an uppermest
sandy formatien inmown as the Tubicelar Sandstene.
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Three miles cast of Mt., Zeehan, in the Maripoaa—
Et. ¥isery area, the Owan Cenglemerate ~oowrs again dis-
crmtinurusly aleng the esstern limb of the regiomal syvolinae,
but {te total thickness is much reduced snd varisble.

The basel conglemeratie part, up te 200 feet in thicknews,
cmsists of csarse pedbbles and boulder layers (Flate IV (a) ).
The remaining paxrtiem wp to 500 feet thick, conmiste of
Lghteonloured guartsose ssndstonss, with cccasdimmal pebbly
bands. ‘

In spite of the abrupt facies and thickness
variations of the Owen Congleserate, the Jerden Iinmestome
persists threughout the Zeshan synclinal strueture, over-
lying the Conglemerate without angulay wmeenfermity, or
sverlapping elder fermatiens where the Oemglemerate is
miesing (Plate V md Pig 7). This shows that the thiock-
ness variations of the Owen Cenglomerate are sseemtially
deposition prier to the Gerdon Limestems tranagression.

The varieus stratigrephic seetiems of this
trough gre deserided snd cexrelated in 7 whieh alse serves
to 1llustrate that the Owen Cenglomerate of the Seehan—
lit. Pr~fesswr ares o~nforsably suseceeds the Upper Cambrian
beds nf the Dunias Group (Mt. Misery Cemglemerste), without
Jukes Brecois layers &t its bass. The Oemglemerate is in
turn everlain by the transgreasive Gerdem Idmesteme of
Upper Ordovician age, without angular unmeenformity, except
et ¥, Professer where the trunsgressien appears t» have
taken plsoe em a faxlted and ernded eomglemaratis bleosk.
(B) Zspomitiomal. $roush and soures of Supely.

Conaddering the facies of the Omem Oemglomerate,
its great and abrupt variation in thiskness, the &iscen-
tisuity of its ecourrences and the faot that the everlying
Gorden limest-ms persists throughout the ares as a eomtinusus
and wmifors wmit, it beoomes evidest that the dspesitieomal
environmsut sf theee $wo formations wewe vastly different.
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it follows that the Owen Conglemerate has mo mave i~ be
regarded as the transgressive basal member of the "rdevicia -
mmmmma(:ummubem). Its
coarse and mdddls beds testify te a peried of erosion and
restricted centinental depesition, taking place as terrestrial
infillings of lo¢al grabens subsequently duwried by smarine
tranagressive layers in Upper Ordovicimn time. The wp-
ward deorease in coarsensss and the more widespreoad
occurrences of sandy layers would reflect a gradwal plan-
ation of the relief and a widening of the area of sggradati~n
teyond the margin of the demmfaulted troughs.

It is not possible, at this stage, to sscurstely
delineate the eriginagl extension of thege troughs. Broadly
speaking, they would have extended southerly ef Jeeher in &
direction roughly parsllel %o the axis of the Devemisn
Zecha: Symolime, but their marginal faults bave deen largely
covered bty posteOrdevician sediments and obsoured by later
movesents. We shall, therefere, oslleetively refer to
these Iower Ordevieism troughs as the Zechan Graden, the
Wt. Zeshsn successiem being best example of localised in-
f1llinge. .

The pebbles and boulders of the cenglomermtio
beds of Ht. Jeshan, like those of the West Ceast Range,
are subangulay t» well rounded fragments of guartsitie
rocks, dense or cleaved, light-gnleured te veddish en
weathered surfsses, c¢losely pacsked snd cosmented by a
giliceous matrix. The material, altheugh well washed,
is peorly serted and largely unstratified. At first view,

 this saterial seems to have derived from the ssme source

as the Open Comglemerate »f the West Cesst Ramge, namely
the Precasbwisn bloek of the Sticht Remge. Hewever, as
the Zeehan Grabem sppears t» have deen soparatetd fr-m the
Owen Grabem by an ares of 1little o ne lower Ordevician
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depesition (1), 1t hes to be assumed that the material
ohiefly derived from the Frecmsbrian quartsites of the
Enoky Cape Gesutieline, which fisnks the Seshan Graben
tn the narthe.

(3

it v Ty i (e oy ®
eponita of She Solssee ©

In a preceding parsgreph is has deen ghown that
the Dud as Grouwpy can be compared with the geesmynelinal
series of the Alpine FPlysch. Iikewise the susceoding
deposita, 1.0. the Nelasee beds of the peri-dlpine basine
MtMMclmdtbmmll"ﬂ.
smes, shew facies similarities which suggest a e~mparable
phase of deposition at the end of the geegynelinal sedi-
mentary coyels.

In the Alpine lslasse as well as in the Nt.
iigery-twen Cenglessrate beds, thick cenglemerates and
sandstones are the deninant r~ck types. . In both cases
the omglrmerates are the ~ldest nmesbers of the clastic
suotesslng and reyresent fluviatile depowits accumulated
at the margin of rejuvenated chains fellowing en &
syuorogenic greywacke sedimentaties. '

(3) 2ue adosmoe of Owen Genglemsrate in this
area is vadovbtdly due te a stratigrephio
histus as shewn by the osmplete thimning
out of the Owen Cenglemewate nerth and
oast of Zeehan (Plate V and Pig. 7).
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the Hosebery Velcamiecs, or by the wmosnfermity detween
tmuvolﬂiuﬂmmmnwu
arsas where the Dundes sedimentation &id mot take place,
as at the Hed M) end lake Dors (fig. 4). Thus the
Jukesisn Unewnfermity of Carey and Bamke (1954) would
nomh““‘d-m-—tﬂ
post=lewer Upper Omnbrian but preo-lower Ordevigisn age”
Yut the expression of wevements and eremiem in pre-
Upper Kiddls Ossbeisn $iwe.

Bxoept in seme srea affected Wy Ordovieisn
fanlting, the lowsr Ordevicisn Owen Comglemerate is
sacoveded by the tranegressive Gordon limegteme withewut
angulsr disomprdance. As this Linestonse shows in turn
sonocerdant relations with the everlying Silurism-lewer
Devomien beds it is cemcluded that me impertant felding
Bovemsnts occour im the ares of our studies detwesn Niddle
Castrisn and Hiddle Devemisn perieds.

Is late Cambrisn time tectonis movemmts in
this ares were ild and contempermncous with depesitiom,
a8 shown by the syneregamie characteristics of the Dundas
suite and by the pressnce of several sedimeutary eyeles
within this suite (Pemks, 1957). At the dawm of the
Mrédovician peried thees movessnts ended not with the
folding of the belt but with an epeiregenis wplift of
the sedimentsry ares and with gredual feulting, perticularly
along the Eossbery Velommie Arc, which fermed en alder sene
of weaknoss at the mawgin of $the geomymslimal treugh.

The pre-itiddle Cambrism age of this deep-seated
sens of weaknsew, the feult systes which Ssveleped aleng
it and its webdlity in later times is ovinced bty the
mmmummgcmu.tqm-t-u
of the lowsr Ordevieisn terrestrial conglomsrwies whieh
are found in this sme. zu-aa—;.mm
erutrasts with faulting of the Devemian ewegeny which are
nerth-easterly, sorth-wosterly or somotines easterly
directed, mare loecal in character and welated t» any
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centesparenseus volsanism or sedimentigtien.

The affests »f the variouws dlastrephic perinda
being generally superimposed, it 18 net always an casy
miter to distinguish the ecarlier from the later movementis.
However, in places &iffersnces in crientation are o
striking as to render poasible the rocomstrustion of
palssrtectenie settings even where early eclememts have
been disrupted by later movememts. Thus im the Eossbery-
¥t. Read-lled M1l ares (Plate V) it is seen that the
Casbrian slememte have been affected Uy«

1. Pre=-Upper Niddls Cambrisn folding and famlting.

2. Iewer Opdovieian epeiregenic movemsnts, giving
rise and Selimiting graben basins (Owem Gwaben).

S. Middle Devemisn felding, evinced by the newth-
wost trending sehistosity af the Ressbery Velcauiocs
end by fold ax of similar trend in Opdevician~-
Bllurisn fearmations.

4. Upper (7) Devenian thxusts, showmn by a large
lateral digplasement of the Nt. Read bloak.

5« Pogt-Forsisn faulting.

Iikewise, thess various disstrephie perieds
have been recegnised in the Igoke Dora-Sticht Range srea
(£ige 4). :

Soprelatisng. A eritical veview «f the Combrian
disstrophic movenants in Tassenis gemernlly is bdeyend the
scope of this wwuk, l-r-b-mqm-lm
the presible orrelaticons with movements of this peried in
Victeria end Sewth Awstrelis appesr, however, relevant.

 In Seuth West Tesmanis, st Adesefield, Carey
and Sanke (1954) bave recegnised a marked wneenferwity
and an ervosion period betwean the emplacement of Cembrian
surpentines and trilobite-bearing sedimemts oeeval with the
iate Cambwign Dundas beds. Accerding to Carey and Banks
(100, ¢it) the tyilebite-bearing beds "sre followed conm-

formably by the Cosn Conglemsrate, and then again con-
formsbly by the Cerdon limestome and the Elden Grewp”,
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8o that the Tymmen movenents of this area antedate en-
tirely the lscal fessilifesous sequence of the Dumdss Group.
In Nerth Vost Tasmania, in the Riddlesex ares,
e high sagle wnesnfermity hes boen mapped by Jemmings (1956)
betwesn Lower Ordevician Oemglemerate and @ ssquemcs of
sheared parphyries, guarts sohists, greywsske osmglemesrates
end pyreclastie reshks, which closely ceapares with the
kogebury Velesniose Ihe age of the pretudovisias
wovemsnts 18 met precisely known, for the velsanic sequence
is unfossilifeveus. Hewever the oumposition of this
pequence, ite mwismerpbies, its kigh angle wmernformity
with the overlying cemglomerates, and its positiem at the
edge of the Tyemmsn cwaten seem %o indicate: thet the
tarly raiacosele pevessals o the kiddlesex area wers
cooval with these of the Vost Coast Ramge end Ademefield.
In Vigtaria the thick spilite-kewetephyre-
pyroclastic suite «f the Ibathooste Greemgtones, of &
Lower (1) to Niddle Cumbrigm age, ie overlain iy the -
Lnowslsy Bast fermation, the tril-bite faumas of which
are oorrelated with the. Ptyshagas tug zilbus sene (Thomes
f and Singleten, 1957). Stretigrapiieally, thege emditions
| sre thorefere cemparabls with these of the Tost Jsast Rmge -
fechan area, whare the Reeochery Volsanies sre sucessded by
the Dundas sedimsnts begimming with the Gilhug swme. e
ever in Vieteria the relations betwosn the twe soquences
are deseribed a9 canfewsmble, the Knowsdey Hast foowmtion
being in turn confermsbly everiain by Upper Casdwrian beds.
Thas no disstrophic movemssts are recerdsd in Visteria
within the Usmbrisn suscessiocn.

I% is however, noticeable thed pre-Devemian
velcenisn i confined in this State So Iower and Niddle
Casbrisn times, amd thet in the M., Wllism-ibsthesto-
¢ Colbinabhin eres it coourred along & masveow nevidiensl
belt which resches 70 miles in length s dees net exosed
2§ wiles in width (Thesms and Jingletom, Iee ¢it.). Ia

on view, tﬂli‘“-ﬂi‘l’dwlw-’h
Nawived on Ponltine whish like the faulting of the Fest
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The axial trends of these felds is generally
nertbenarth west, thus forming an angle ef abeut 30° with
the CambrreOrdevician linssments described above. = This
regular barmenio folding is particularly sarked in the
¥it, Prefessar, Zeshan end Huskiseon synclinarias, a fect
which 18 pessibly in relatisn with the clastic mature »f
the underlying strata. In centrast the Devenian fnlds
tr be found within the Eesebery Valcanie Are shews in
places trend differences sand disharmeniss which we are
inclined to relate t» o w re rigid substratum and t» the
influence of sarlier structural framings. A neticeable
isature in this respect is the superprsitien in Caalxisn
rocks of Devemian lineation with a nexrth-narth west directinn
t~ bedding with & nreth ar nerth easterly strike (Plate V).
Equally significemt for the distinctien of the Cambrian,
Ordevician and levenian movemsnts are the difference be-
tween the ariginal orientatien of the depositismal treughs
and the directiom of their fold axes.

(v)  Zapltiss system: drench apd Crose-fanlting

The distinetive ongnste diregtioms of the
Deveaian faults whdieh affect the area, have been mentioned
in the fnregeing discussi-m »f the earlier movements, and
are clsarly illustrated by Flate V. It will guffice here
tn dravw attention $» the ~ccmxrrTence af imperiant wrench-
faults and cross-faults related t~ the Ievmuian ~rogen; .
The wrench-faults have a sarked hearisental slip and are
clearly dus to compressive proossses. They vividly
cantrast with the Casbre~Ordeviciam faults which we believe
t» represent norsel tensiomal rifts, with little barismntal
ormprnents.

The most striking exsmples of Deyomian @rench-
faulting are the Jupiter Fsult, and Hemty Fault nf the
Anpedery-lisroules arva (Plate V), which have t» be des-
cribved with seme details because of their esomucmic signi-
ficance. Ensebery and Harcules Mines, distance four wmilies
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Canspioumus oross-faultings with horisental
displacements resching lecally s mile ar s» ~oour at Mt.
Iyell, where they have been descrided Yy varicus suthers
ard more recently by Wade and Solewmnn (1958). The faulted
sone is depcribed as extending for mmmy miles in EW ox
Fli,¥s directious, and the intersections of these orToes-
structores with the nerth-trending lincamsmts of earlier
times are omasidered important logi for mineralisation
(Oregory, 1905; Hall amd Cottle, 1959). The large trans-
curzrent movemsnts af the Rossbdery area would post-date
the are depesition, but the deep-seated fanlting process
was nn douadt indtiated in earlier times, as already printed
sut, and could therefore have played sn impertant rele in
the localisation of aye deprsits. Hewever, in the writer's
view, the contynl of mineralisation was ciiefly provided
by the reactivated Csmbre-Ordovician rifts, sad in par-
tioular by the Owem Rift.
(IV) T3S POST-DEVONIAN FAULTING MOVEGRIS

The Devonian orogeny brought about terrestrial
conditions all over the area, which remained emsrgent from
Upper Devonian to Fermian times. The Tabberabberen ehsins
of mountains were planed down in the course of the Carboni-
fercus period, so that the deposition of the Permo-Triassic
sucesssion took place on a subsiding surface vhich was
alsost reduced %o & pemeplain. These Permo-Trisssic beds
have been dismembered and wariously wplifted by Jurassie
and Tertiary movements, but vherever their bases can be
identified, it shows an even depositional surface over

long distances (Figs. 8, 9). In the area wnder consideration

this surface is almost horizontal or only slightly i 1ted,
mmmw-mgﬁmm
and the post-Fermian upheavals.
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The order of magnitude of the Permian sub-
ridence cannot be estimeated in this area becanse the basal
portion only of the Perso-Triassic succession is preserved.
The saxims uplift over the present sea lovel is shown by
remnant of the Permian depositional surface found between
2500' and '3300° at Mt. Sedgwiek, Mt. Dundas, Mt. Read and
at Ferrins Bluff, east of the Sticht Range. These remmants,
now isclated by ereosion, appear to have been part of an uwp-
1ifted but comtimous surfase, for no step fault can be
rocognisad between them. They would belemg %o a block-
faulted wnit for vhich the neme Dundas Bloek is proposed.
This shows an uplif$ of about 2000° in respect to another
blosk - the Zeochan Blosk - which i3 marked by the deposit-
fonal surface of the Zeshan Tillite in the Montana Mine
aren, at about 700 sbowve sex lewel. The intervoning scarp
is formed by the steep eastern slopes of Nt. Dundas, at the
foot of which ono would expect to find a major post-Fermian
fault, forming a straight and long btreak between the Mt.
Pundas and the Zeshan bleocks. Nowewver we were wable to
identify this post-Fermian btreak, and 1t is therefore son-
clufed that the Perwian wovemsnts took place chiefly along
older lines of wealmess, giving rise to loeal steps of
variable elowation and orientation. As these stops have
boen doeply ervoded Ly the present cycle of demmdation, the
dispembered Permian levels are difficult to recognise, and
therefore the relative displacesents can be estimmted in a
fow areas only.

The fortheoming contowr maps, coupled with
acowats field obsorvetions, may allow a more acourste study
of these movenments and of the Fermian swince of deposition.
In this manner we were able to infor that the pre-Fermian
rocks of the West Coast Range that outerep at present above
3200* elovation, must have formed momadnoecks that reached as
swuch as 1000 elevation above the Permian pemeplain (Flate VI).
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Thiz is shown by the comiitions in the Nt. Dundas-it.
Sedgvisk-Forring Bluff avea, where the elewation of
Farmian depositional surface does not exsceed 3200%. Thase
data alse show that the present yelisf of the Vest Coast
Range between Mt. Sedgwick and Mt. Murehison is due to
differential demuiation, wvhich has isolated the resistant
slabe of the Owen Conglomerate from the more easily eroded
Cambrian rocks that surround the conglomeratic peaks.
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PART _III

ECONOMIC GEOLOGY: AGE AND CONTROTL OF MINERATIZATYON,
RESUILS OF THE EXPTORATI ON PROGRAMME AND RECOMMENDATT ONS.

(L) AGE AND STRATTGRAPHIC DISTRIBUTION OF MINFRATIZATT ON.

In commencing the presgent programmne of mineral ex-
ploration in West Tasmania, it was already well known that
most of the base metal deposite found in West Tasmania occur
within the Cawbrian sequences (Carey 1953), and that metal-
liferous deposits of lesser importance also occur in Ordovi-
cian and Silurian rocks. The age of the widespread
mineralization, with the exception of nickeliferous and
platinolid oreg associated with basic igneous rocks of Cambrian
age, was considered to be Devonian and genetically related
to the Tabberabberan orogeny and diastrophism (Twelvetrees,
19083 Carey, 1953).

The study of sedimentation, tectonics and igneous
activity within the Early Palacozoic terrains (Parts I and
II) was undertaken as the basis for a more critical analysis
of ore control within these sequences, which occupy the
greater part of the densely forested and uninhabited regions
within the R.T.A.E. exploration licernce area. As a result,
it was established that the most important ore~producing
deposits are replacement type bodies confined to the Barly
to Middle Cambrian (pre-Dundas) sequences as shown in Table
IT. Likewise, the mogt productive of the fissure lode
systems are found to occur within the Xarly Cambrian rocks.

Barlier brief reference has been made to an important
mineralization in West Tasmania of Cambrian age (Campana et.
al. 1958) which has now to be considered in greater detail.

A Combrisn (Tyennan) Metallogenic Epoch.

Table IT and Plate V show that the large copperl-

lesd=-zine ore=bodies of the Mt., Iyell and Rosebery-Hercules

groups occur in initimate association with Barly to Middle
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Cambrian igneous rocks of the Rogebery Veoleanic Arc. These

comprise prophyries and pyroclastics (Rosebery Volecanics)
which grade to granite porphyries in the Murchison River
goerge, and to porphyritic granite at Mt. Darwin. Dis-
seminated copper and ircn sulphides also oceur within the
masgive porphyries in many areas, for example Red Hill,
Iake Dora and Iake Selina. This close association of

the copper—lead~zine deposits and the porphyries was earlicr
recognised by Carey (1945) and by Twelvetrees (1908 p.l166)
who questioned "whether some ore-deposition (copper) is
not connected with the porphyroid or granite eruption of
Cambrian age.!

The Mt. Darwin-Mt. Lyell-Red Hill mineralized
porphyry belt is flanked to the east by Owen Conglomerate of
Lower Ordovician age, which forms in places a well defined
wall rock of the major ore-bodles. In spite of this dis-
position, no indisputable evidence of epigenetic sulphide
mineralization is found in it throughout the West Coast
Range. The same applies to the Jukes Breccia which under-
liesg the Owen Conglomerate. Although the Jukes Breccia is
comparable in petrological composition to the underlying
volcanics and can be considered equally favourable for
sulphide replacement it has proven unmineralized throughout.

It was suggested in a previous contribution (Campana
et. al. 1958) and confirmed by subsequent investigations
(Plate V) that the copper~lead-zinc deposits of Rosebery and
Hercules and the large pyritic body of Chester, lie on the
same regional structure and within the same volcanic suite as
the copper mines (Campana et el, 1958). They also have in
common a restricted range of nmetalliferous constituents,
essentially chalcopyrite, pyrite, galena and sphalerite, in
varying proportions, while the presence cf barytes in the
gangue and nobteworthy amounts of gold in the sulphides are

mineralogical characteristics which, in West Taswmania, are
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uvnusual other than at Rosebery and Herculeg Mines. Barytes
is also a common gangue mineral at Chester.

The dismembering of the Hercules-Rosebery minerali-
sed level by Devonian faulting (Jupiter Fault, Plate V) is
Turther evidence that these deposits ante-~date the Devonian
faults which at Chamberlain, Salisbury and Ht. Black Hines
are significantly characterised by a mineral assemblage that
is absent in the local replacement deposits. It includes tournaline
fluorite and wolfram (Waller, 1902) which it will be shown below
are characteristic of the Devonian mineralization.

These lines of evidence leave little doubt, in our
opinion, that the large pyritic copper and copper-lead-zinc
replacement type deposits flanking the West Coast Range are
genetically related to the emplacement of the Rosebery
Volcanics.

This association of the metalliferous mineralization
with porphyries and pyroclastic rocks, closely compares with
the conditions of well known deposits of copper, lead, zinec,

silver and gold exploited in many parts of the world and

forming the inportant grcoup of wmescthermal depogits of Lindgren
(1933). In particular, the copper cre-bodies of Mt. Lyell

and those of Ric Tinto in Spain show so many similarities of
paragenesis and mode of occurrence that their common genetic
traitgiﬁardly ve gquegtioned. Indeed, according to ILindgren
(p.618), "the deposits of Rammelsberg, of Mt. ILyell, of Rio
Tinto, Spain, of Shasta County, California, may serve as
examples" of "eclass 2" (Pyritic replacement deposits) "con-
nected with the eruption of igneous rocks, but (in which) the

high~temperature mineralsare absent".

At Mt. Ivell (p.622) ™he ore consists mainly of

fine-grained pyrite with some gangue of guartz and barite.
Tt also containg (up to) 5 to 6 per cent of copper in the

form of chalcopyrite, more rarelybormite and enargite.
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Pyrite is the oldest mineral, it was followed by chalcopyrite,
bornite, enargite and itetrahedrite. The ore~bodies replace
gericite schists, which are dynamo~metamorphic of perhaps

(now definitely established) Palacozoic acid porphyries".

At Ric Tinto, Spai?{(p.624) "the ore consists
chiefly of almost massive pyrite. The succession is pyrite,
chalcopyrite, sphalerite, galena. Tetrahedyite and enargite
are presgent', Several varities of porphyries, including
rhyolite porphyry and keratophyre are to be found in close
asgociation with the ore-bodies and®in places the porphyry
is affected by shearing and schistosity. In the latest
contribution by Pinlayson and Bateman it appears firmly
egtablished that the deposits were formed by hydrothermal
replacenent of crushed and sheared zones."! This view is
entirely confirmed by the later work of D. Williams, for
whom "the intense sericitisation and chloritization of the
wall~rocks, the absence of typically high-~temperature minerals,
the presence of free silica and primery sulphates, and the
existence of sulphides characteristically associated with
aqueous solutions all imply that hydrothermal action
must have played an important role in the formation of the

ore-bodies. It is considered that the sulphides were de-

posited from solutions genetically related to the porphyries

and were derived from the same primary magna'.

More recently the genesis of mineral deposits re-
lated to the spilitic~keratophyre rock suite has been re-
considered by Amstutz, Professcr at the University of
Missouri School of Mines (Amstutz, 1958, 1959). This
author considers that "spilites and keratophyres are
primarily magmatic rocks. Iater hydrothermal stage of
gpilites also lead to the accumulation of metallic elements
such as silver, copper, gold and prcbably also nickel and
cobalt. Commonly a portion of the velatile fraction of

spilitic magnas escapes also in adjacent rocks and produces
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replacenent deposits. Spilitic ore deposits are basically
syngenetic (that is coeval with the spilite and keratophyre
emplacement), just as are many propylitic alterations.’

It is thus seen that field evidence as well as
authoritative studies and conclusions on the subject leave
little doubt on the gernetic relationship between porphyriecs,
spilites or keratcphyres and the mineral depcsits associated
with them. Thus the replacement deposits of Mt., Iyell-
Rogebery aresa are considered by us as genetically related
to a metallogenic phase broadly cceval with the emplacement
of the Rosebery Voleanics, of a pre-Upper Cambrian age.

The minor nickeliferous sulphide deposits (Williams, 1958)

and alluvial concentrations of osmiridium (Elliston, 1953)

and chromite, which are clearly derived from associated basic
and ultrabasic igneous rocks of pre~Ordovician age, are of
common occurrence in West Tasmania and nay also be genetically
related to basic derivatives of the pre-~Upper Cambrian igneous
activity and metallogenic epoch.

The case for associatirng the major copper-lead-zinc
deposits of West Tasmania with the Devonian metallogenic
epoch, as previously generally accepted (Hills, 1915; Carey
1953) was largely based on general considerations. However
these deposits are clearly of high temperature (mesothermal)
origin and yet the nearegt outcrops of Devenian granite are
many miles distant from Rosebery and Mt. Lyell.

It will be shown below that, elsewhere in Vest
Tasmania, high temperature replacement bodies of Devonian
age are found only in close proximity to the granite or
its apophyses, and are frequently stanniferous, while the
lead~zine and subordirate copper mineralization of like age
is almost exclugively found as epithermal fissure lode

sygstems with distinetivenminoralogicalcharacteristics.
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The essentially unstressed conditicn of the ore in
contrast to the intengely deforued footwall rocks of Mt.
Lyell, Rosebery and Hercules Mines has been advanced as
evidence that the ore is Devonian in age (Solomon, 195%9).
However, it was pointed out in Part II of this work that
the schistose zones within the volecanics are primarily the
result of Barly Cambrian (Meridional) rather than Devonian
(N.W.W. = 8.8.5.) faulting, as testified further by the
presence of stressed volcanic rocks in the Ordovician con-
glomerates. The inference is that the Cambrian schists
agsociated with the ore deposits reflect a major structural
weakness which controlled the mineralization rather than a
post~cre (Devonian) deformation.

The fact that the Owen Conglomerate has been locally
schisted in Devonian tine does not invalidate this inter-
pretati on, since the Caumbrian faulis have been rejuvenated
in Ordevician and in Devonian tires, as shown above. Cn
the other hand it is gquite possible that the Cambrian ore-
bodies have been, to some extent, mobilized during the
Devonian orogeny, so that any previous textural stress would
have been obliterated.

Firally another fundamental datum has to be con-
gidered in relatiorn +to our future exploration work, i.e.
the vertical range of the hydrothermal replacement minerali-
zation. It is known that many mesothermal deposite of the
West Coast Rangce "have a vertical range of 5,000 feet or
evern nmore. Many of them continue to the greatest depth
reached in mining" (Iindgren, p.531). At Nt. ILyell the
proved range of mineralization is already in excess of 1500
feet, and the cre persists beyond the explored depth with
unchanged general characterisiics. At Rosebery the ore
lodes persist in tested range of more than 2000 feet and

nothing suggests an early end in depth. It follows that
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these large replacenent deposits are not necessarily exposed
at the surface, which is just a fortuitous plane of erosion,
and in fact the presence of concealed cre~bodies was estab-
lished at Mt. Lyell, Comstock and Hercules. Indeed, judging
from the extensive and persistent vertical range of minerali-
zation in the West Coast Range, it can be éafely inferred
that erocsion has just reached the top part of the level of
nineralization which may well exceed 4000-5000 feet. The
probability that other concealed deposits occur within this
range is indeed strong, and should provide a great stimulus
for carrying out, in G. Hall's words "drilling and still

deep drilling".

B. Devonian (Tabberabberan) Metallosenic Epoch

The metallogenesis which accompanied the Devonian
orcgeny and diastrophism is represented throughout the
Palaeczcic rocks of West Tasmania by o wide range of ore
deposits ranging in type from pegmatitic and pneumatclytic
corncentra tions to replacement bodies and epithermal fissure
lodes and which are zonally arranged about the parent granites.

The Zeehan area provides a clear exanple cof this
zonal distribution of the metelliferous mineral depogits in
relation to the granite massif of Mt. Heergkirk, both in
mineralcgical assemblage (Waller, 1904; Twelvetrees and
Ward, 1910) end in the various forms assumed by the minerali-
gation. Within the granite and ite apophyses are the prinmary
hypogene veins and segregations containing cassiterite and
wolfran associated with guartz, tourmaline and tionazite
as found at Mt. Heemskirk (Waterhouse, 1915, 1916), At
the borders of the granite and within the limits of the
netamorphic avrecle, the vein deposits and fissure lodes
are characterised by a wide variety of metallic sulphides
including pyrite, chalcopyrite, pyrrhotite and tetrahedrite

in association with cassiterite, tourmaline and fluorite
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(Maynes and Globe Mines), while segregations of pyritic
magnetite arc loeally found where the granite is in contact
with older basic ignecous rocks (Tenth Tegion).

Beyond the contact aureole of the Heemskirk granite,
the related mineralization is of the hydrothermal type and
18 represented almost exclusively by fissure lode deposits.
West of Zeehan, and nearer the granite, the lodes are com-
monly of conmplex composition, including abundant pyrite
with sphalerite and antiponial ores in association with sub-
ordinate galena {(Comstock, Swansea, Sylvester, Silver Stream,
Spray)and in places nearby porphyry dykes are accompanied
by cassiterite and stannite (Conah, Clarke's ILode, Taylor's
Tode, PBradshaw's Lcde). These are bordered to the east
by the epithermal argentiferous galena lodes of Zeehan
(Montana, Western Argent, Silver King, Silver Bell) in which
there is a paucity of other sulphides and commonly an
abundance of siderite in the gangue.

Tikewise, in other areas, the type of mineralization
would vary at progressively increased distances from the parent
granitic rocks. Pegratitic and pneunmatclytic cassiterite-
bearing veins are found in the granites of Meredith Range,
Mt. Rapsay and Granite Tor (Ward, 1908). The large
pyrrhotite-cassiterite ore-bodles and associated vein de-
posits of ¥t., Bischoff and Renison Bell occur in intimate
association with intrusive bodies of porphyry, and greiscen,
carrying cassiterite and tourmaline, ftogether with other
accessory minerals which are characteristic of the Devonian
granitic rocks (e.g. fluorite, menarite, topaz, bismubthinite
and wolframite of Mi. Bischoff).

Figsure lodes to be related to the Devonian min-
eralization are of widespread occurrence throughout the
Barly Palacozoic rocks. These would include the stanni-

ferous quartz-tournaline lodes of Pine Hill and Exe River,
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the stanniferous quartzc-pyritic lodes of the Athenic-
Olympic and Ragorback-Grand Prize groups, and the complex
pyritic and antimonial ore types of North~East Dundas (Curtin
Davis and Ring Valley). Silver-lead and sphalerite fissure
deposits comparable with those of Zeehan occur in the Nt.
Farrell-Sterling Valley, Success and Owen Meredith and Comet
groups of nmines. The presence of bismuthinite with the
antimonial lead ores of Curtin Davis and abundant £luorite

in some places (Thomas' Blocks, Mt. Parrell) with the galena
are evidence of their granitic parentage.

(11) STRUCTURAL AND STRATIGRAPHIC CONTROLS

For the purpose of evaluating the mineral potenti-
alities of the region, the various sulphide deposits can be
conveniently ranged into two main groups. Theee arc the

replacement depogits which comprise the nmain producing mines

worked at present, and the fissure lodeg which have been ex-

ploited in many parts of the West Coast but are now generally
aband oned.

Ao  Replacement Depogits

The large replacenent ore deposits of Mt. ILyell,
Hercules, KRosebery and Chester occur at intervals along a
najor Cambrian fault lineament which has been previously
naned the Owen Rift Fault (Campana et al, 1958). This
deep seated structure is marked by zones of intense shearing
which are a characieristic of the footwall rocks at each of
the mines. It is generally accepted that part of the
structure known at Mt. Lyell as the Great Lyell Shear, ex-
tends northerly along the nargin of the West Ccoast Range
to Gooseneck. Between Gooseneck and Rosebery, the Owen
Rift Pault is off-set to the west by the Henty and Jupiter
wrench faults (Plate V), beyond which it continues northerly

along strike with Googeneck and Mb. Lyell.
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The Owen Rift Fault is congidered tc have provided
access for mineralized solutions which led to the development
of replacenent ore deposits under locally favourable strati-
graphic and structural conditions. At the Rosebery and
Hercules Mines, the ore-bodies occur within a particular
bed, described as the host rock tuff by Hall et al (1953),
while the ore shocots are structurally disposed along the
gtrike and dip of {the fracture cleavage.

In recent works by Wade (1958) and Hall and Cottle
(1959), it was suggested that cross-structures have played an
inportant role in localising the Mt. Lyell ore-bodies. Re-
ference was made above to the presence of large scale trans-
current faulting which occurs in the viecinity of the mines
at Rosebery and Hercules. The movements along one of these,
the Jupiter Fault, disrupted and displaced the mineralized
zone of Rosebery-Hercules, and would be of Devonian age.
However, it will also be cbserved that ancther of these the
Henty Fault, corresponds with a line of deep~seated movement
which delirmited part of the Owen Graben in Lower Ordovician
time., Thus we would postulate that the Jupiter and Henty
wrench faults mark older branch structures of the Owen Rift
Pault and may have influenced ore depositim prior to re-
activation during the Devonisn orogeny. The same may also
apply to the system of cross-faulting which off-sets the
mineralized bodies of Mt. Iyell.

We are thus also inclined to consider cross-
faulting as a relevant factor in the localisation of the
Cambrian ore deposits.

The conclusion is that the copper-lead-zine re-
placement deposits of the Cambrisn metsllogenic epoch are
fundamentally controlled by deep-seated Tyennan fauli
structures and hence would be confined to Barly Cambrian
or clder rockse. The Early Canbrian sequences, especially
the tuffs and bedded dolomitic members, have proven to be

the most favourable for sulphide replacements.
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The large stanniferous sulphide bodies at Wt.
Bischoff and Renison Bell are likewise replacenent deposgits
in a dolomitic bedded sequence of Barly Cambrian age. A
possible relation of the Mt. Bischoff depocsits with the
Cambrian rift faulting was suggested in an earlier work.
However, as only one of the two like deposits would lie on
the projected rift structure, and as the mineralogical corn-
position of these ore-bodies are more characteristic of the
Devonian mineralizaetion, it is considered unlikely tﬂat the
tin~bearing deposits are related genetically to the porphyry
copper=lead~-zine ore-boedies, but would be primarily con-
trolled by the favourabvle carbonate rocks within the aurcole
cf the Devonlan granite.

Replacement phenomena and wall rock alterations are
absent or only of wminor importance in other metalliferous de-
posgits which are referred to the Devonian netallogenic epoch.
Thus in the Ordoviecian Gordon Iimestone (Oceana, Maripose,
Despatch Mines of Zeehan) which would be especially liable
to replacement, the principal ore shocots are confined to
faulted and brecciated zones, with only sparsely disseminated

mineralization extending into the wall rocks.

E. Pigsure Lodes

These include the majority of the ore deposits
found and exploited during the early history of West Tasmanisa,
which were readily detectable by superficial prospecting.
Many of these deposits were mirned at a profit, pasrticularly
those of the Zeehan district which contained relatively
clean shoots of richly argentifercus galena. The miniag
operations at Zeehan and elsewhere disclosed thalt the pay-
able fissure lodes were invariably limited in dimensions,
both laterally and in depth, and most of the mines ceased
operations by the year 1910, An exception is the Uit.
Farrell group of nmines, which have been worked on a small
scale gince 1899, although the original North Parrell Mine

was closed in 1933 at a depth of 878 feet.
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In view of the consistently poor record of per-
sistence of the ore shoots within the fissure lodes, only
the more outstanding deposits of this type (Zeehan, Mt,
Farrell, Comet) have been examincd in detail in the course
of the exploraiion programme.

Most of the fissure lode deposits occur within
the ecarly Cambrian sequences (Table II) but others of
similar structural disposition and mineralogical composition
are found in rocks ranging up to Lower Deveonrian in age. The
trend of the lode deposits is dominantly meridional and would
nmark both Cambrian (¥N-S to N.E.) and Devonian (N.W. to H-3)
gtructural elements.

The gtructural pattern and stratigraphic setting
of the lodes in the most productive northern portion of the
Zeehan mining field has teen investigated, The main lodes
in this area cccur within the early Cambrian sequences and
vary in strike from north-westerly fto north-easterly. The
lode figsures are truncated by at least two posi~ore thrust
faults, which Waller (1904) tentatively suggested may have
pre—=dated and channelled the ore solutions.

The meovement on the Oomah thrust fault brings the
pyritic and stanniferous galena lodes of Uonah Mine and
Queen Hill into sharp contact with the sideritic galena
lodes of the Montana and Western properties. At a depth
of 1000 feet in the Western iine, however, the composition
of the lodes was observed to be more pyritic (with chalco=
pyrite) and more akin to the lodes of the Oonah-Queen Zroups.

The Montana fault (Main Slide of Waller, 1904}
marks the eastern liwit of the rich sideritic galena lodes
and algo truncatesthe extensive intrusions of melaphyre
which are believed to have had an influence on localising scme
of the richer ore shoots (Thomal, 1895). Thus it is believed
that the posteore thrust-faulting involved appreciable movements,

which are also reflected by the cross-fauliting of the Ordovician-
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Devonian sequences of the Zeehan Syncline and sinmilarly
affected the Permian Tillite near Zeechan (Campana and Xing,
1958).

The lodes within the Middle to Upper Cambrian
sequence {Dundas Group), while particularly rich in the
Argent Flat, are less persistent and less well defined
than those within the more competent early Cambrian rocks.
The sare applies to deposits in the Ordovician-Devonian
fossiliferous sediments, although stratigraphic controls
appear to have had a greater influence on localising ore
in these beds. Pissures within the Ordoviecian Gordon
Iimestone are invariably mineralized and in places were
productive (Oceana, Mariposa, Despatch).  Other productive
mines ilncluding the Silver Bell and Silver King are within
calcareous shale horizons of Silurian age. Likewise,; the
rich lodes of the Florence Mine, previously considered to
be in Gordon Iimestone (Ed., 1953), is also in the Silurian
calcareocus bheds.

(IIT) SUMMARY OF EXP LORATTI ON RESUITS AND RECOMMENDATTIONS

The expleoratory work in West Tasmania has been
directed, from the very beginming in accordance with %the
Company's general policy, towards recognizing the

potentialities of our property for mediuvm to large scale
operations. It was recognized that only replacement
deposits of the type described above were likely to yield
an adequate tonnage, so that the fields characterized by
the high-grade but narrow and generally shallow fissure in-
filling depcsits were not investigated in detail except for
the Zeechan field.

In spite of the remoteness of the area investigated
and the difficulties of access, all the favourable ground
between the southern boundary of our property and the
basaltic plateau of Waratah has been studied and largely

mapped at the scale 4 inches to 1 mile by keen and experienced
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geologists. The water courses of this area have been
gystematically explored, and accurate records of rock and
mineral exposures have been compiled. No exposed ore—
bodies were discovered, and the probabilities of outerop-
ping ore-bodies, having been wissed by our parties, is in-
deed very small. But the structural and stratigraphic
environment favourable for repetition of hidden deposits
of the Mt. Lyell or Rosebery type has been undoubtedly
delineated on the basis of geological data and inferences
which appear to us undisputable. By progressive elimina-
tion the favourable ground has been reduced to 1520 square
miles, and has been recommended for geochemical and geo-~
physical ground survey.

The ground explored so far by ground geophysical
and geochemical methods is represented in the accompanying
map (Plate V), which shows the discovered anocmalies in
relation to the fundamental structural, stratigraphic and
mineralization traits of the area. The geophysical
anomalies have been described by L. MeCarthy, Senior Geo-
physicist, and by J. Boniwell, Geophysicist, in a seriles
of progress reporis. The corroborating geochenical data
have been regularly reported by our Geochemist, E. lMuceniekas,
who carried out the related field work.

The more gignificant results are tavulated below
(Table III).

If is thus recommended that the following geo-
physical-geochenical ancmalies be adequately tested by
diamond drilling and/or by trenching and pitting:-

1. West Sedgwick by diamond drilling.

2. Howard (anomaly at the contact Canbrian Volcanics -
Owen Conglormerate) by diamond drilling.

5e White Spur, western anomaly by diamond drilling.

4. Sterling Valley by dicnmond drilling.
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North and South of the Pinnacles Mines by trenching.
Chester Mines by diamond drilling, if the geophysical

work carricd out at pregent confirms earlier gravi-
b

metric results.

These testing operations are primarily directed

at discovering econonmic mineralization. They would also

give us inveluable indications on the validity of the con-
clusions reached by surface exploration, in particular

by gecphysical and geochenical nethods.

B. Carmpana,
Senior Hegional Geologist.

D' Ki 9
Geolonist.
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