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GEOLOGY OF TASMANIA. 

By W. H. TWELVETREES, Government Geologist. 

TASMANIA is a geological outlier of Eastern Austral,in. Its l>re. 
Cambrian and en.rly Palreozoic history can be, dehn~ated ot:Jly 
imperfectly. In Mesozoic times sollle connectIOn eXls~d ~lth 
tho Australinn part of Gondwana Land. In the early 1:ertIaI'Y 
it wns separated from t he adjacent island continent; subse­
quently the land connectic)fl was resUl1'ed, to be agaIn ~roken, 
sinl'e wlwll it ha s re mnined IlJl island. Dr. A. W. HOWitt and 
1\1 r. C. llC'd!('y \111\'(1 puinfi·d ont t hat tho Inlo-t land conncctinll 
WHS l>f'tw(,(,11 \Vil sHn '", P 1'0111011 to n ' ill Victodn lind VU l)O Port­
laml ill 'l':umulIlin, "j{; Ji'linders Il'land and the Kent group, atld 
that. an e lm'alion of from 200 to 300 feet would lay dry a tract 
of country between Victoria. and Tasma.nia.. 

The rugged nature and! the l'cmotel~ess of. the mountain f::,-st­
nesses of the island have been great tmp~:hme~t;s to .geol?glcnJ 
research, In f>pite, however, of the phystcal dtfficult!es, I~ hns 
been p08siblp to fix the sb'atiJ,?;I'nphy of a large portton of thf'i 
State though the lower Palre07..oic stmta need further study 
befo~ they eRn be 8ati8factoI'11~' determined, As far ns. exami­
nation has pf'oceeded, the followtng systems can be recogfllsecl : -

(1) ]>re-Cambrian, 
(2) Cambrian. 
W) Ordovician. 
(4) Sihll·ian. 
(I) ))evonian. 
(6) Penno-Carl)onifcl'Olls. 
(7) Tria!l. and Trias-Jura. 
(8) Tertia ry. 
(9) Qua rternfll,),. 

t I ) " "1 ' -( 'II III I, rill'" ·TIl(' diaJ,?;IHIt~d.'1 of the .I'l'c-Cambl'iall must 
be ncc<'pted liS pl"O"i~ioIHlI. It is }ll'obable that they belong to 
the Alp:onkinn division of the g l·oup .. Among them may be 
mentiolled the quartzites and mIca SCh.1Sb of the I'ort D~vey 
districts, These are strongly developOOl.m the south-west of the 
island Il~ biotite :lIld muscovite SChIsts, greatly conto.r~d: 
altel"lwting with white snccharoida.l quartzItes, all stnklllg 
north-wf'st. nHti dippinr;z: snuth-west . High headlands of quartz­
i~ wll1('h have resisted denl1dntion, jut out on the south coast, 
witl\ hal'c, snnw-white ('I"(>~t~ visible for lllany miles. Or{'s nf 
cnppf'l' lIntim01n' nnd l('nd UC('UI' in theS<' RChiRU! . The COIl­

tort.Nl ~llnl'b; sclii;t~ and white ()ltnrtzite of Rocky Cnpe, on the 
Nm·t.h-Wf'st. Coast, al'{' nl~() ('lJml<I~.wed flS Pre-Cambrian. TheRe 
ape tl'a\'t'1'!'<,d hy gl'nHitnid lind' Im;<;ic dykes cnrl'yinJZ:. copPC!' ,?rC'. 
The ql1nrtzitic nnd micnceom; schists west of ~he King 'V1I~tam 
nnd Denison Hnnp;f's belon~ to the Pre-Cambl'lans. GarnetIfe~-
011~ nlllphiholitf' in til(.' Collingwo~ Uiver Valley. the .amphl­
bolite of the Hocky Rivel·. enclOSing le nses of magnetIte and 
p:vrrhoti~ nnd copper PYl'i!-es, and the zoi"'it;e-am~hibolite of the 
1<"'ol'lh Hn'er, are al so ascl'lbed to the Pre-Cambrlan group. 
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(2) (:lllIliJrillll .--;-l'!lis sysoom is r:epl'esent.cd by friable yellow 
sandstones, cOlltnlllll1g casta of Dlkelocephalus, Orthis Beller­
ophon, &c. TheRe ?C~ur at two. widely-separated localities 011 
lI~rly the same meridian, one being on Caroline Creek, between 
Rnllt.on.and Lntrobel,. the other on .the HUlIIl)Oldt Divide in the 
Florentine Valley. ntr. ~t. F.t.he1"ld~e re~orts that t.he fos'iils 
app('ar to he .of Upper Call1bnan age. The crysta lhne Mnd­
stones. qunrbates, and conp:lomel"ate of which the 1'humhs a.nd 
the Demson. Range are composed are believed to be Cambrian. 

(3) VrdmJ1chm .. _ TI!e slat('s ~nd sandstones of the goldfields of 
Lofroy, Mount Vlctona , Mathinna, Mangana, &c., in the north_ 
em and en~tel'll pnl'~s of the i slan~ are referred to this sys­
tem, though, few f<?6sil~ of. nny stratigraphical value have heen 
f~und. Their bearlllg IS etth('," ('ast or Wf'6t of north , and fl11ti_ 
chnnl axes are lonjl; and oontil11101lS. 1'he gold quartz reefs which 
t,':n.\'('."-'IO ti10lll 1H'J(1l1l t!, forll1 HPPHI:outly lit ti1f' cln8C ()f the Uppor 
St1Ul'IIlU. J.arge aud IIl1portnnt IHllles have boon opened on these 
,'o~fs, nnd every geological consideration that can be adduced 
pOints to the permanency of the goldfields. 

.The .conglomerntes Rl1d 6nndston{'s at Beacol1sfipld togethe)' 
With the blu~ I.imest;.ones whi('h ,lrevail in that dist.rict ~t Blyth'l4 
9reek and Wtnkletgh. :-~ wei as the Chudleigh and !lailtan 
!~mest()nes, may be .provlSlonally rep;arded as of Ordovician age. 
I he Blyth s ~reek Itll1estone hn:rt yielded imperfect casts of corn Is 
nnd the Ratlton quarries <..'ontnin remains of Actinoceras and 
other cophalopods. 

A series of clny slates occurs between Zeehan and Mount. H.ead 
known as the Dundns slntes, ':Ind believed to be of this agf'. Ill: 
preserw·d traces of P;1'Ilptoittes have been noticed in them. 
TJ!c8e slat.es extend t.o ~fottn~ ReaP. ~Iount Black, and\ the Red 
HIIlM, nnd.nlonp; thetr J111lctIOn With Int.rusive quartz porphyry 
rocks (f~hHte, keratophyre. ~l'anf)phyr~, porphy.roid, &c.) large 
lenses of complex ~old nnd fltlver bearing sulphIde' ores of zinc 
1eM) , and copper have been fonned. ' 

Another group of l'ocks nt the ba.<1oC of the Ordovician is the 
qordoll ltiyer series of limestones sandstones and slates. 'fhe 
!tll1(\.~tone In this grouf. is fOAAiliferous. The' or,2anic remains 
Include FRvositcs, Ort looerRti~. I~aphistoma, Orthis, Rhyn­
chollelln, Euomphalus, MUl'chl8ollla. &c. 'rhe limestone 
l'e.app~nrs to t~e north-east ~f Mount Farrell, in the bed of the 
l\hck.1IIt~h River, a short dIstance abm'e it.o; junction with the 
Sop~lln. Itlver. ERst .of the Valley of Rasselas these rocks occur 
agnm 111 the FlorentIne Valley and at the Junee. 

(4) Silurian.-;-The Silurians are strongly del'eloped nt Zee­
han 011 the West Const, at Middlesex, and Mount Clande, 
He8ldewood, and the Eldon Valley, Quoon River, &c. 
. At Z(>ehan conp;lomeraf:.«:! nnd tuhic"lnr sandstone under'lie the 

hmostones, !oIlates, nlld. sa ndstones, ~\'hich :1I"e !nte"sccted hy the 
1l11l.n('roll~ p;:llen!1-.benl'll1p; lodps wll1('h have YIelded the ore for 
Whlf'h HilI-! field IS so well known. 

The fm'~ils fOIl~d in limestone and qual·t"ite belong to the 
genern HnusmanntR, A~aphus, I1ln.em~s, Cromus, Rhynchonella. 
Strophodonta, LophooT?lra, l\Iurclll90llla, Eunema, Tentaculites, 
and. the bed.s n.re conSIdered hy Mr. ,R. Etherid'ge to be homo­
tU:I.n.II.y equIv~lent to the lowel' pot·tlOn of the Upper Silurian, 

Similar tubtcola~ snn~6tone. OCcurs nenr Bell Mount, Middle­
sex, and on the Flve-nnle RISC, and casts of Hausmannia (or 
Phncops), Rhynchonelln., Ort-his, and oornl have be",n found. 
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Clay slates in the J~ldon Valley, oontnining fORsit cnsts of 
Cnlymene, Orthis, Cnrdioln, nre considered to belong to tht:' 
Upper Silurian. 

At the Hea?lewood limestone and sandstone have yielded 
remains of ,Hausmannin, Crolllus, Cornuiites, IthYllchonella. 
Tentaculites, and Fnvosites. 

Sandstones and, limestones in the Queen River District have 
been identified as Silurian (Middle 01' Upper Silurian). These 
are west of Queen.stown. Brachiopods and trilobites hAve been 
found also on t he east side of the Lyell Razorback, indicnting a 
similar age for rocks on the Lyell and Lyell Blocks mining pr()­
perties there. The Queen River sandstones are charged with 
casts of Spirifera and Orthis. 

'I'''l'ilobioo-lx>nrin~ Silurian rock" ",Iso occur north of the Pie-
1lI1ln It.iv(\l", nC'nr the ,Vilson Hiver. 

In the Zcehnn field the Silurian slntes AI'e lnrgely ACCOII\­
pnllied by contempornneous and intrusive sheei:@ and dykes (If 
vesiculnr melnphyre. The igneous rock corres~onds very closely 
with the German spilite, an amygdaloidal d'J.abase, sometimes 
called lime diabase. 

Massive conglomerates crown most of the West Coast mount­
aitH;., the Dial Range on the North-West Coast, Mts. Roland, 
Claude, &c. These have generally been ascribed to the Df'von­
inn, but more recent data point to the commencement of the 
Silurian a.s more probable, and even a. still greater I1ge is 
possible. 

The qUArtz-porphyries 01' felsites which form the backbone of 
the Wpst Coast nange I1l'e the goograpJ:tical axes of l\1ts. Dar­
win , Jukes, Huxley, Tyndall, Uend, Murchison, and .Ifarrell. 
They carry copper ore associated with lenses of hematite and 
magnetite, chloritic and felspathic cOllper-ooaring schists, some 
of them probably schistose porphYrle8, flank them and are 
en.closed in them. The felspathlc 9Chists of Mt, Lyell belong 
to this group. Sufficient is not known of this geological forma. 
tion to enable its age to be stated definitely, 

Associated with the rocks of the Silurian system in the north­
(,I'n and westOI'll pflrts of tho island is nn extensive development 
of f'lAI'pentine, the altered form of gabbro and itf;! oppendage6, 
peridotite and pyrox.enite, 'l'his rock is found in the Heazle­
wood district, at Trial Harbour, in the Dundas district, in the 
Forth Valley, and near Beaconsfield. The difference of age 
between it and the Devoninn gronite is slight . Chronologically 
some of the granite is later, 

(5) De1Jonian..-Granite OCCUI'6 in a meridional line dow1I the 
East Coast, extending from Flinders Island to Maria Island. 
It fonns Mt. Cameron, Mt. Stronach, the Blue Tier, li'reycinet'a 
Peninsula, and is exposed at Ben Lomond and at the base of 
Mt. Arthur. Exposures are also seen at the Homllshire Hills. 
Grnnite Tor, Middlesex, the Magnet ft,nd Meredith Ranges, 
Heo7.lewood. &c. The quartz-porphyry dykes at Mt. Bischotf, 
the tourmaline lodes at ?tIt. Black and in the Dundas district. 
the stannite lodes and quartz porphyry dykes at Zeehan, nil 
denote a granitic reserVOIr below a .large portion of the mineral 
fields of the 'Vest Coast. No granite intrusion into Permo-Car­
boniferous strata has been observed. The normal granite. is (L 

dark mica one, but muscovite and lithia micas a0>Oar in thE". 
tin-bearing varieties. Tin-bearing lodes occur on Ben J~omond 

nnd Mt. He~lIlskirk, while o~ the Blue Tier floors or stocks of 
n ltered gramte form. huge tIn ore-bodies of Inw grade. Por­
p.hyry dyke:; at Mt. BUich~ff have shed the vast accumulation of 
t.',n o,res which hAS l?een milled by the Mt. Bischoff Company for 
t Ie ast 34 years With wonderful success. 

(6) Pr-rmo-Oarbonifcr01M._ The base of the system is formed 
by glaCial conglomerates, grit6, micaceolls sandstones and flag_ 
"'.,tones, well seen ~n Brun.i .and Maria Islnnds and elsewhere in 
Southern. ~a~aIllR. Fosslhferou~ mudswnesand limeetonee form 
"hlower dlvl6.lOn of the system, while the upper division con!priscs 
t .c Tasmamte ~hRle find coal measures of the Mersey Basin 
~Ith upper manne mudstones and shale6 in the l\1el~y Bn8i~ 
.lnd at Hobart. and the coal measure s('ri(!6 of Mt. Cygnet and 
~out~port. Tho charactoristic fossil plnnt~ of t.he con i IHC'RSUl'OS 
«;>f thiS system are Glossopteris, Gangamopteri~, Noggerathiopsis. 
rhc Reatnl'l averago trOll! 1" to 2 feet in thicknC'ss, nnd the analy­

ses show from 30 to 42 per cent. fixed carbon, 41 to 48 per cent. 
gas, 2 to 9 per cent. ash, and 8 to 12 per cent. moisture. They 
nre known as the lower conI measures of Ta/'unallia. 
Sou~h of W:rnyar~l 1'I,lId at Barn Bluff cannel coni or kerosene 

~hs.le 18 met With. The W ynya rd or Preolennn Bellm of this coal 
IS In sandstone, overlying fossiliferous mudstones And assays 
np to 76 per cent. volati!e mntt('r. The Barn llIuff cnnnel coal 
~:!lS only been ob~n'ed,ln loose hlocks, snpposed to hAve been 
uisturbed by glnCler actIOn. 
, At ~ho clOfl6 of ~he system. 01' 4uring Mes~ic time~, a local 
IntrUSion of alka~Ine rocks. alkalI and nephehne syenites, &c. 
occurred, traveNung the Permo-Carboniferoufl f'ltrata south of 
Hobart, from Oyster Co"e and Woodbridge On the Channel to 
the Huon River in a N.E.-S.W. line, 
. Auriferous Quartz and. pyrites have been developed nenr the 
~Ine of contact of these Igneous rocks with the Permo-Carbon_ 
Iferous snndstf?nes nnd mndstone6, and a good dE"nl of free gold 
hM been shed mto the flats. 

(7) .1l~"Hzoic.--The f,'esh-watel' heds, which !-llcceed the Upper 
Pal8!oZf!lc,. belol~g to the. Mesozoic di"ision, hut · cannot a~ yet 
~ ~~bdlvlded With certainty. The nenr('~t approach to a Rub­
dlVI,slon wou,ld he n~ follows, hut the refCl'ell(~ to J!~nl"()pean 
eqUlvnlm.lts IS nothing more thnn nn attempt nt correlation 
homotaxlcally: _ 

(c) Cretaceous (?)_ 
4. Diabase in intrusive masses, sills, and dykes. 

(b) Jura. (or R.hmtic)-
3. Upper coal measure sandstone!) . 

(a) Trias (1)-
2. San?stones and shales with coal at Ida Bay. 
I, Vsnegated sandstones with remains of hetero­

cercal fishes a nd nmphibinns. 
The variegnte~ sandstones o?cur at Knocklofty. the Domain, 

Ross, ~c. Remams of Adrol£'plS have been found nt Knocklofty 
a.nd Tmder-box Bay. Bones of an nmphihian (Inbyrinthodon­
~lIle?) hRve I,>een obtnined from the Gm'el'llment House quarry 
III the Domam, 

The ~pper sandstones are readily recognised by their 80ft 
felspath1C nature, They nre generally greenish-grey to yelIow-
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ish-brown, sometimes white. They are widely distributed 
throughout Eastern and South-enstern :rasmania, and !Xlcur !,180 
in the extreme south. They are largely Interrupted by mhus,lons 
of diabnse. They flank the central, easter!, and wester!! tle~S, 
and fringe isolated mountains, t.g., Mt. NIChol86l .Mt. V~ctonaJ 
Ben Lomond, Ben Nevis, Mt. Dundas, Cradle Mountall). &c. 
From Fingal and Mt. Nicholas they extend o~ the outskirts of 
the diabase rangos fJOuthward to Seymour, Blcheno, Llnndatf" 
Spring 881_ and, nIl over South-eaetem and a large part of 
Southern'Insmam8. . 

These measures enclose the coal senms, nverngmg from 4 to 
12 feet, which are wOl'ked at Mt. Nicholas, Co~nwallJ York 
Plains. and Sandfly collieries. The analyses of thiS coal ranp;e 
from 53 toO 60 per oont. fixed carbon, 23 to 31 pe~ cent. volattle 
mntter, 9 to 16 vcr cent. Mh, 2 to 4 per. cent. n~OIst~lret and tho 
('onl i.'1 not n. ooklllIJ: ()n~. A ,mb-nnthrnClte conI 18 rA16e~ at York 
Plains. And nt t ho Rnlld1fly MillO n sen," of nnthraClte occ~rA 
contnining 80 per oont. fixed carhon nnd 8 per cent. volatile 
matter. . 

The fossil florR. from these measure,s Tl)ust be re~ardcd .ns 
characteristic for the Mesozoic. Tho lIst Includes. Thlllnfeldla, 
Pecopteris Tooniopteris, Sphenopteris, A lethopterI6., &c. . 

The diaf)(uiic intrusions cut up the coal measure areas lllto 
different basins and cover la,rge portions of the Central, Eftst­
ern, and South~n\ districts. 

(8) Ttrti"ry.- A grent ~trntigraphic b~enk ex,ists between the 
M.esozoic n nd the succeedtng strata. ThIS Tertiary SI..,8tem can­
not be suhdivided JHI in Europe. Two divisions:, Paheogel~ 
and Neop;pne, nre adopted in 'l'asmanift. According to tillS 
arrangement the subdivisions nre as follows: -

(n) Neogene (= approximately to Pli?C('ne~. 
Under this hend would· fall variOus rlvel' terl'lHOR 

and estuarine deposits. 
(b) Palroogene (= Eocene to Miocene). 

3. Basll.lt lavas. . 
2. Fhtvil\tiI(' I\nd IncllRtrine clays and sands, till 

ore driftfl , and deep lends. 
1. F0S8iliferous Illllrine beds at Wynyard (= 

Eocene). 
The marine fOl'isiTiferous beds at Wynyaro. are covered with 

the bnsnlt which. generally throughout t!le .island. appenrs. to 
oopnrnte the I.ower fl'OlIl the Upper TertiarIeS. The extensive 
Incustrine deposits within the wl\tershed of ~he Tamnr coyer 
nn area of 600 square miles, nnd embra(;~ wldell-6prea~ pre­
bR.saltic or Palreogene clays and sands, WhlCh fonn a sertes 9(X) 
to 1000 feet thick. Such sediments ',:ith fossil . leaves of Euro­
pean genern occur at Launceston, Diiston Wll~dermere. Ben­
consfield. Wnrntnh, Strahan , St. Helens, Burma, a~d on the 
Dprwent. III the north-PARt and eMt the sub:basnltlC grnvelR 
are worked 01\ J\ Inrgn scnle for' tin ore, nnd Yleld most of the 
nlluvinl tin of the State. . 

At the close of the Palooogene a great outpouring of basaltIc 
la.va. took place. nnd this rock is very general throughout the 
islnnd. thonj1;h T'tll'er on the West Canst.. . 

The rock i8 usually olivine basnlt, hut nephehne basalt occnrs 
on the Shnnnon Tier, nnd nt Snndy Bny, Hobart. 

The N.eogene vaHey terraces cnn only be distinguished from 
the earher Tertiaries b,- position and lithological characters. 
S~e of th~ gravel ~Tlfts of the Derwent, of the IlOngford 
Plal~St ~nd III the nelghbourhood of Launooston belong to this 
SllbdWIIJlOn. The close of the Tertiary or the beginning of the 
QuarternaryJ witnessed a glacier epoch in the west a.nd centre 
of the island: The highlands round Barn Bluff , Mts. Tyndnll . 
Lyell, SedgWICk, Jukes, Darwin , &c., and the western edge of 
the great central plateau abound with tarns ice-scratched 
sto1!-68, . and mornines. No ,roof of glacier coridition in this 
perI.od In the eMOOrn part 0 the island bas been adduced yet. 

Tin and gold ores are the most important products of the 
d~p08its of the Tertiary system. They Are won from the AHu­
VI.al gravels Rnd le!,ds of.the ,eriod .. The snnds in the SaVAge 
River and other trlbnt8rIe8 0 the Pleman nnd HlIskiMion havf'l 
been worked fo,: 08miridiu l!1. Zircon sand, ncar 'l'nblc CR~. hnR 
al80 .been explOIted. Tertiary clays are used largely (or brick­
m~ktng and pottery, the grn.vel6 for road-maklllR. Lignites 
eXlst, but are not yc.t ind~s.triatly important .. Though t.here 
has been great volcamo activ ity , there are no Signs of IfNtiarv 
metalliferous veins. .. 

(9) Quarh:rnn"lI.-These dep08ite may be c1nssed as fol­
low8 :-

(b) Recent. 
3. River alluvium and sand dunes 
2. Raised beaches and helicidm sa~dstones. 

(a) Pleistocene. 
1. River drifts. 

~~ la~r terraoe drifts ill the vnlleys of 
eXistIng rivers are referred to the Pleisto­
cene. Sand dunes, consolidated to shell" 
sandstonee, occur on Cape Barren , Badger 
Kang!lf"?O, and other islands in Bass StUlts: 
contAlIllllg. shells of helix, 8uccinen, &c. 
These Sllndstones sometimes O\'e rlie n raised 
bea,ch. 'l''he raised beaches on the North nnd 
South Coasts indicat.e elevation within the 
Recent period. Some of the glAcier phenom­
ena may belong to the Pleistocene and hal'e 

', . continued even to the Recent peri~l. 
(10) Or.t:...cJepo"ition._ The period. during which the deposition 

of metalhfer~us ~res was most active WQ8 the interval between 
the Upper SII~rlan an~ ~ermo-C8;rboniferous. Ore-deposition 
haa been asSOCiated pnnclpnUy With the consolidation of the 
gabbroid; and. granite m~. Nickel sulphide and 06miridium 
owe tlwnr onglll to the serpentine at the Hea~lewood , Trial 
~arbour, ~nd Dundas. On the other hand, the granite magma 
IS rOflponslble for the lodes of silver-lend all ovcr the island 
whether these pierce qunrtz-po~phYTY, as at the Devon and :~-1t: 

' Ty~dallJ slate, snndstone1 and hmestone, as at Zeehan or ultra­
baalc dyke rock , as at the Magnet. The pyritic lead zinc or 
copper 01'68 of the West Coast Range (!\ft. Lyell , Mt. It.end, }1t. 
Black, &c.) are also most probably due to the action of the acid 
magma. Tin and wolfrnm ores are naturally )'eferred to the 
same ROurce. and the quartz reefs of the Ordovician strntn must 
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be regarded as the result of t he expiring effort of the coaling 
magma to get rid of its surplus available silica. . A few veins­
of barren quartz occur in the Penno-Carboniferous strata, but 
beyond the exceptional case of the alkali porphyries at Port 
Cygnet, the chapter of metal_bearing_lode actton cloeed, as it 
began, with the Devonian period. Wit hin that period, there­
fore

1 

were accumulated the grent stores of mineral which t he 
mintng industry of Tasmania is noW drawing upon. The mine8 . 
of gold , silver. lead. oof.)per and tin rank high among the 
fl\mous mines of t he WOl" d. Her mineral wealth may . in fact. 
be considered remarkable when, despite the small area of the 
iRland (26,000 s(ptare miles), the value of the mineral produced 
for the year endtng 31 st December, 1907 J amounted to £2,277 .169. 
'1'he industry is thrivin~ , i~ on a sound and established bashl, 
and with t he cn.reful administration and care which it receives­
it may with confidence be e:c.pccted to continue a highly import­
ant nElSoet of the State for a quite indefinite period of time. 
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