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~ etrology of Specimens from th CyPress Creek -. ainwaring River Area

.'

S. • Tasmania

Twenty-nine specimens collected rrom bulldozed tracks in the

Cypress Creek area of 8. W. Tasmania have been sectioned and their

petrology is described below •

Thw tracks cover and area of roughly '-8 trending belts of

ainwaring Group, Dundas Group, Le is River Volcanics. The contact

between the Lewis Group and basal Ordovocian beds is just W of Pad 1.

Specimen localities are shown on Fig. 1.

From mapping further south and preliminary sampling of Cypress

volcanics was defined, and named the I'ainwarin~ Group. It lies between

argillites, greYWQ/Ckes and calc-~lkaline volcanics of the Dundas Group

and the acid volcanics of the Lewis Group. The belt has a maximum

width of about four miles in the 'ainwaring Hiver and tapers to the
be.{\eo-tt,

north, disappearing eetweeB Tertiary gravels south of the anderer River.

It was suggested (Corbett, 1968 the green volcanics might be

altere equivalenDs of part of the Dundas roup, but there was no

conclusive evidence for this. In spite of detailed mapping and s~npling

in the C.~ress Cree~ area durin6 the 1~G8-69 season the status of the

ainwaringroup is still in doubt.

The inwaring Group was originally defined on its etamorphism,

the assemblage sOdic plagioclase-tremolite-chloDite-epidote being

characteristic of the roup. In partiCUlar, epidote is very abundant in

many rocks from the southern part oB th belt, and this dis tin ishes

them fro the Dundas uroup.

belt of highly altered green

to E : Dundas Group (Fad 3 to coa t),

CreeK during the 1967-68 f'ield se son

Cambrian rocks - f.~
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The ro~ks in the Cypress ereek ares, p ticularly those in the

eastern part of th elt, ar6 much lees altere than those fro further

south, snd it is diflicult to find criteri b which to distinguish

bet_een individual specimens rom the ain.aring nd Dunoas ~oups.

Ho ever, it is probabl~ valid to distinguish bet een ssemblagea using

the characteristics listed below. Puture wor m y show that it is

appropri te to re uc th status of the ain aring ~roup to that of a

"ember of the very large "Dundas "roup".

Dundas Group

(a) Great thickner es of sedi nts, chierl~ argillites and greywacke,

with a few ~re c~e con~lomerat s. Limestones are v ry rsre and ortho-

silic tes •

qu rtzites are aosent.

acites and granodiorite also occur, and are v!ry poor in coloured

tite and chlorite

akes identificatio n

ifficult.

of non-spilitlc rocks to spllitic assemblage

Some of the volanlc are probably spilite~, but secondary alteratloD

•ufrs and agglomerates are not ususll' abundant.

groun aSE, andesine and sometimes clinop~roxene phenocrysts), felsic

andesiter containing plagioclase ne chlorite onl ,~intrusive diorites

ith h~r~ lende or actinolite ana so et mes biotite as coloured silicat e

gab ro a~d basslt, he~atite-andesite (andesine, h

thick
(b) Calc-alkaline volcanics, appare~tly restricted to one or .or~Abelts

ov rlyinb(?) linear b dies of ultrabasic rocks and related basic intrus

Typic&l igneous rocks ar~ pyroxenites (Hnd serpentinites), andeeine-

_ c-
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oon iating of' lava f'r8 ents ~n an pi~ote-chlorite- ndesine-tre olite

matrix 'hich MSy be i neous.

nd there are no kno n ultrabapic rocks.lc-schists are secondsI'

northern part of the belt unaltered roc s include andesine g bbros and

b~,salts (a'1d pyroclastics of' similar co~ posl tion), andesites consisting

of inLergro •.n an' e< ine and tre:l:oli te (phenocrysts are al ost i Vii. iably

tel'S rathe. tha. ingl an sinc cr~stal • P~roxen p er.ocrysts

occur in so•.e speci ens) ..nd very caaract rillt1c "volca .ic brecci s"

1I 'ras 'reeK.

(bt reen v lcaIlics, co'nsisting 0 a out equal quanti ties 01' i n ous

and pyroclastic rocks. In th southern part of the be t &re

alter d, and enidote in particular is idespread. I OUB

apparently intermediate in compo i ion but this Eay b the

t of metaso stis•• Rare dacites ~ave been described. In the

Peatures common to inwaring and Dun ss Groups inclUde:

(1) ioespread c loritisatio

(2) au nce of edium-gr ine siliceous sedim nts

> ~o sible spilites associated with normal culc- lkalin volcanics

\bl plagiocl se is andesine in all basic and inte mediate rOCKS V
( bra orite a seen in oal one out of s veral hund~ed spec' ens.

• in Brine Group

(a) Ediments mainly confined to a b sal(?) belt eeral thouF~nd teet

t ,ick. Th . incl e v ry fine t.uffs nd ft.eared "conii:lomerates" composed

silt tone fragm ..ts as well as normal siltsLonep, some rdlch in lime.

e scke con lomerate has been r porte from Copper Creek.

All sediments are stronblY sh ared, and ar often chloritis d and

etpl thered. T.eJ escri e as phyllites on the CO&st near



ate primary albite occurs in 'ome of the be ic rocks s rims on andesinE

crystals)

(5) tuffs containing crystals, lava fra memts and glass shards.

075005

llo attempt hac been made to aee!'~ e assign the Epecimen deFcribed

below to particular Groups, although in som CBses their relations are
12.,

obvious - e.g. breccias 79/107 and 79/~ belong to the aimraring

Group hiIe hematite andepite~ lacking coloured silicates other than

chlorite are characteristic of the Dundas Group and similar rOCKa have

been described from ~oddy Creek and Timbertope.

E. B. Corbett,

Hobart

June, 1969
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Field ame

79/98 550

79/99 ~51

79/100 552

79/101 553

79/102 554

7 /103 555

79/104 556

79/105 557

9/106 5,8

79/107 559

79/12 564

79/127 ~65

79/128 5<-6

79/129 567

79/130 568

79/131 569

7e/132 570

79/133 571

7"/134 572

79/141 573

7;/142 574

79/143 575

79/144 576

79/1 5 577
79/146 578
79/147 579
79/148 580
79/149 581
79/150 ')82

eywacKe con'lomerate

E1ltstone

plagiocl ae roc

gabbro

eratopbyre

siltstone on 10 erate

sheared tuff

basalt

banded p roclastic

volcanic breecia

pyroxene-schist

volcanic breccia

altered lava

altered lava

litbic-vitric-tuf'r (c 1ciried)

argllli te

pyroxene tuff' (or e bbro)

chloritic siltstone

andesite

tre olite lava

qu::;rtz-andesite

splllte (basic lava)

chloritiFea. tuff

banded chloritiscd siltstone
rOdingite(.)
hematite aadeBite

altered tuff
talc-schist
sheared aahh,..o

porphyry

fine porphyry

ranophyre

sbbro

andesille

turf-conglo erate

speckLed volcanic

oasal;

cherty andesite

a 10 rate

sh ared por h. andesite

andesite

andesite

andesite

calcirudite

turr

basalt

volcanic

sy no abbro

andesite

basalt

basalt

shear d agglo.erat

tuff

talc

andesite
breccia

talc-schist
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.- 79/98 (5501 eyncke-conglolll

Th rock la coarae-grained and poorly sort with close-pack •

angular t'ra8lll nta up to 1 Clll. aero a. The apar... ah ar _tr1x la

atained ericit. Clast conai.t of 1 rge. craclted pl gloclaS8 cr stal.

and t'ine-gralned. altered laTa tragaenta Ith plagiocla.. phenocryst••

Th rock ia rich in chlorit and ericite, which occura a. a t'ine-

grain r plac ant ot' feldspar. There are chert peb lea but no 1 rge

quartz grain••

The rock i a aediaent. loc lly derlv t'ro the t' ldapathlc

calc-a alin volcanlca now outcropping to th w at.

sericite has recrystalliaed to give 6 trong t'low direction. with

79/99 (551) Siltstone

Thia rock showa a very atrongly b1modal grainsize di *ribution.

ricite aeparatin the t'ra8lll nt.. h aericit

an

ains arehole rock. Claeticof th

• acro s in a w b of a ricite. Th

cl .t.. Cls t ar ran 0 ly ori nt

often bro en. with

groundlllaaa accounta for about

with round d grains up to 0.7

"preaaur shado a" on ao

chiefly quartz but aleo freFh and 8eri8iti8ed pl.glocl e. round chert

fragaenta. alca flake and dark, shadowy atches hich y have been

fragm nte of flne, .icaceou. s i_ent.

The high P rcentage 0' q rtz fraga nta. th lack of _aric min rale

and the abundance of sericit all ediment ha. affinities

ith the acid volcanics or a 8 dim ntary terrain and i. not deriv

fro. the calc-alkaline volcanic •

•
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79/100 (55) ~Pl~a!!lg1~oc:i::,jl~~=~

The hand apeci. n ia p le colour , with white to pale gre ,

ne dle-li e crystala ran omly oriented in an unahear d, apparently fine

oundmae8.

The rock consists essentially of coar e to fin -grained, inter­

locking plagioclaee crystal. with fine interstitial, yellow- tained

chlori teo So e ot the ohlori te has forms euggesting it repl ces amphibole­

but auch of it ie probably primary. Idioblastic magnetite crystals up

to 0.3 mil. acrOBa an very eaall grains of epidote are th only oth r

minerals preaent.

Tha plagioclase ia tresh (rare slight aericitisation) and much of

it is ell tWinned, with twin planes bent in 0 e of the elongate

crystals. Single crystala coamonly show two nearly nor al sets ot albit

tina. Th plagioclase is calcic andeaine, with maximum extinction ot

250 on albite twins and relief high r than bals •

This is apparently an intrusive i eoua rock, lacking prllllary

ferroma esian silicate (exce t eblorite) but containing bout 5%

magnetite and up to 15% interstitial chlorite. Thua it ay be the

intrusive eqUivalent of the hematite ande ites - the interme iate
\

composition of the teldspar uggeat8 it is not an extre e differenti to

ot b sic or ultrabasic rocks.

79/101 (553) Gabbro

Th hand p cimen is dark e nish- rey and massive. It consists

ot even-sized, int rlock,ing dark and light grey cryst ls up to 1.5

in length.

In thin aection the rock conaista ot an ophltic intergrowth ot

pal brown clinopyroxen and altered plagiocl see Ilmenite torma straight



t th e h ve been ltered to bro • a8 l-opaque oxl e.

o direct R.I. readlng8 are p08sible becau. of the abund nce ot

hlgh-r 11af lncluslon in the pla 10clase, but it seem8 11kely that

an eslne as flrst to crystalll e, with alblte tormlng a. the last

prlmary phase.

Cl ar, untwlnned alblte'?) le Interstltlal to the altered plagloclaee

crys 1 and there ar a few graln of prlmary patlte.

Secondary green chlorlte 1 co on a Inclualons In pyroxene and

plaglocl s , sometl es formlng liS see up to 0.5 • acroe • A llt Ie

brown hornblend replace. pyroxene. and an unu. 1 v ry strongly

pleochrolc brown chlorlte forme fl roue ah aves In the f 1 par and

frlng • on the pyrox n • COar8 cryetale of epldot are arly 8 on y

min r Ie. Fin epidot, chlorlte and muscovlte are co on lnclu 10ns ln

slded crystals

th earl -for plagloclas •

-;>- 075009

leavage le much more appar nt 1n th hln sectlon, and ls p allel

79/102 (554) KeratophYr

The hand apecll1en le grey, flne- alned and sl~ghtly sheared. Dark

gr en, lrregular bodle. up to 4 • across are co..on an many ot the

are rl e

e en.

Ith pale een materlal. A few p le grey lngle cr stal. can

~ th the flow structur 8 in th oundma.s. Clusters ot coer pI glocl •

crystal and chlorlte fl 8S ar ro

crystal. ar wr pp by a fln un ss In hlch s..l1 plagloclase

y allgn d. Th groun ass is very

rlch In tln ly dlvld d lron oxlde an also contaln.

thou thee may be s condary.

Ins of epldo e.

Groups of large Idote cry.tals are a8soclated wlth feldspar

phenocrysts and a180 occur alone. The relatlonship between these crY8tale
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and th groundmaaa suggeat the idote ls prl ar;.

The dark patche noted In th hand specimen are aaaea or v ry rine

chlorlte with coarse epldote ror in a ri. round each p tch. The

ound ss also rlows around thes bodies.

Th plagioclase In the ph nocryata a~p ar to ande ine and the

groundJI a8 i probably si.l1a·, but the preaen"e or prl l'y epi ot

ia tak n to indicate the rock belo in th spil1te suite. It is

analogoua to the henatite an eait a describ else her •

79/103 (555) Siltaton -conglom r te

Th h nd peci.en i pal gre n, sort and w athered. Th cut

aurrac ahows lnterringeri len es at co rae and rine a diment or

various colours, all sheared. e thin ection w a taken through a large,

- - coarae-grained lens.

Dark rragaents at tine, erlcitic siltatone, ch rt and rine,

altered lava(?) are a t in a very rlne matrix of chlorite and cl ,
generally too fineOgr lned tor good id ntirication. oat or the s ller

claatic tr gment ar repl c d by chlorite or he vily i.pr gnat with

iron oxi es and ar unrecogniaeable. A te aina or reldapar occur as

8ingle cryst Is, ~ut quartz is rare or baent.

The hole groun aS8. y be con ry, derived rom th br -down

deriv d rro. the calc- lkaline volcanics, and the 1 n ea or ailtstone

or r ldsp thic mat rial. Th original rock a prob bly a b de a 4i ent

y have b en brOKen up ja situ by ah aring b rore consolidation as

nts or cry tala

tuff.pr cludea the P08 ibllity that thls rock i8 an alter

co lete. The pr ominence of alltston over lava rra



79/101; (55') ~ Sheared Turf
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The specimen is medium-grain • ah ared and rather weather •

Th thin aection ahowa a series of sbeets and discrete thin plates

of chlorite piled up and gently bent round irregular layers of feldspar,

chlorite and a phibole. H avy iron stainin outlines a numb r of round

and angular for a.

Ther is little evidence as to the original nature of the rock ­

granular and crystalline pI giocl se i8 probably primary and the

-­.'

I~ amph1bol nd rare epidote i8 secondary. Chlorite .sy e partially

recry.tall1sed.

The original rock ay have been a turf, probably composed largely

- of plagioclase and chlorite.

79/105 (557) Basalt

The specimen is very h d and maasive, with a fine, even-gralned

Th rock consist of granular fresh clinopyroxen in a background

of coarse, interlocking pI gloc1ase crystala. Som plagioclase crystala

penetrate the pyroxene graln. and the pyroxea. 1s generally sUbordinate

ln texture. An lar 11m lt cryst 1a ar interatitlel to botb sillcate••

Coarse pldo:IJe occurs in aoae plsces and is often difficult to disting.I>'

from pyroxene. It appear to be primary.

ine chlorite, sericite and a little fin epidote replace fe~ldspar.

and chlor1te also tor a a tew large maasea. A t feldspar crystals are

v ry I rge (up to 6 • long) and cluster. of large crystals fora

glo erophenocrysts. Alteration obscures albite twinning in m ny csses

and few sections are suit ble for d termination. Mew values near 200

texture lnterrupted by eattered dark green patch. several • acrosa.

wer obtain. snd the plagioclaae i. prob bly andesine - r 11af 18

,
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appar ,ntly positive but deter in tion is di~ricult due to the 1 rg

nuaber of high-relief inclusions. A few altered plagioclase crystals

have cl ar rims or albite(?) and thes r1ms also occur on some c lorit

grains. High-r lief,s i-opaque brown grains are oUght to be epidot •

The rock 18 called basalt bee use of 1t richness in pyroxene, ut

the presence of plagioclas phenocr'sts and the inter ediate compositio~

or th feldspar are features found in the andesites from this ar a.

79/106 (558) Bsnded PYloel stic

The hand specimen 1s pale grey and very fin -gra1ned. There is no

cle vage but a faint colour lamination 1e present. ~ nds of dark ey

material occur parallel to the lam1n'-ion but in ividual coloure patche

are elongated nor al to the lamin tion. In thin section the laminations

are du to ains1ze changes and the varying abundance or iron- ta1n1ng

in the finer mater1al.

The f1ne-gra1ned, grey-green bands hlch. e up 0 t or the

section con 1 t of am 11, ragged fragm nt of f'eldsp r w1th 1 8S co..on

quartz and pyroxene in a cleav m trix of f1ne epidote, so e ot it

heav11y st ined. 01 av ge throughout the rock 1s nor a1 to th 181111nat10

and i8 aarke 1n thin s ction.

The p1nkiah-grey band8 are relatively coarse-gra1ned and unataine4.

They contain close-packed/very irregular grains ot quartz, plagioclase

and an unidentif1ed mineral. Th texture 18 ditficult to int rpret and

minerals re difficult to ident1fY - in th coar e band the textur

app are to be granular 1 eou8, but in the fine bands it ls almost

certainly clastic.

The un1dent1ti d mineral occurs in granular cr stals hieh are

generally br01lIlish and tur Id 1n the centres and clear near the edges.
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Cr~ tal forms are uncommon but rhombic shapes re so etimea seen. ere

i8 no vi8ible cleavage thou h there ay be cracks, and extinction i

wavey, sugge ting fibrous structure. Interference ti r s a~e positive

with 2V varying from nearly 00 to about 400
• Birefringence is low - up

to f&rst order orange - and relief is fairly low. The ~ineral may be

one of the zeolites, possIbly heulandite.

While the main ineral I' m ins unidentiti it is impossible to

clas if the rock. Textures in the finer p rts suggest it i. a p roclast.

79/1 07 (559) ..:.V,;;,ol::;c::.:an=i;..:c~~=o::.

This specimen is a good example of undefor ed volcanic breccia

hich outcrops extensively in the middle part of the area. It consists

of 1rre ar, dark green, fine-gr ined fragments from 1mm. up to everal

- . em. long, roughly aligned in a very fi e, pale ey- een matrix.

nlike specimens from Green Point. the fragments are not greatly altered.

The groundmass consists of very fine granular epidote (strongly

iron-stained) and fine feld par. The feldspar is generally untwinned

and anhedral. but sometimes occurs as thin needles. Chlorite content

varies from little to abundant. The texture is difficult to interpret

because of very tine grainsize, but it ight be a primal' ig eous one.

in hich case the epidote would be primary.

in e crystala of clin pyroxene an' feldspar are a undant in the

groun a8S. ock fra nt include s veral varieties of lavas and coarae

cryat 1 a regat a. A fe uartz-chlorite fra ants bpp••r to be

tate ed veaicle an other curved fr sa nts compos d of epidote.

chlor1te and iron are ay have a similar origin. Sev ral rounded fragmenj

conai t entirel~ of interloc~ing clinopyroxene crystals ( ith v ry

minor alteration and aometimea a little associated chlorite and epidote),



Inter ating v lation ot thia type occura In one larg tragment. ere

chiefl of larg pyrox ne c.· ata1a an interati tlal quarts in a un -

maa ot glaaa. The gla a has o.tly been replaced by ch10rite b t conta1J

consiat

075014

y alao contain pyrox ne

e original texture. An

e atea of plagioclaae and~oara epidot Incluaion., ar co on. A

ban a an swirl of iron oxld outlining

ne le of tre olite are laTa !ragm nta nd

and so timea epidote or chlorlt •

S veral lava!ra ent have a oat nnnau 1 texture. h

~~
~

an large, round d Ingle or multipl c rbonate cr atala. otten ith

e.-llnopyro.xene n ubor in te te1d p r cr tala hav enrol!. n p

an th fractur a ille Ith c.lorlte. Slice or In ivldual roxene

t Jtture.

cr tala are qUl e unalt red an this ap e a to be a pri ry i oua

t 0

can ry

latets. Inter

1, ali ed nee 1 a or actinolite in a aCK round

Intrlcate, a irllng textur , containing large

by a

y r pl ce la8a. 08t lava r ementa taT a little

lava ith

hie

textur pro uc

pyrox ne crystal. and ao tlm a q

The rock may be conaldered to a aple a terraln conaiatln of two

maln (and related) lava t)-pea. The oat co on type h a a rou rlo.

gl a

ar lava8 wito pyroxene, plaglocla8e, mphibole (80a ti. ) and chlorit

ot anh dral pla 10cl ae. Clinooyroxen a y be pre ent. L a coamon ia

h epidote (cryatala cut aero a tlo. t xturea etc.), otten cone ntr t at

the gea of tr gJR nt.

Claaai lcatloD ot th hol roc depend on whether th ouncuaa.a

ls 19n au., an aa thia i. uncertaln t e rocl!. 111 be called ..bi oualy

"volcanic reccia".

\L ----'



Thls roc haa a very etongly deTelop d chi8toslt, g1Ting a

texture In 80m _ 8 sl~11 r to that foun In Older Pr ca brl n rocka.

clinopyroxen cryatal. Al tar d rel spar t'OMIS • all 1 n es an

075015

rap large, bro en

-,,-

1ck banda of flbrous actlnolit and chlorite

alter d etinolite) _hiechlorite a(1.

79/126 (5 )

rot t

Schlstoslt la produc d b

rar Interstiti 1 at rlal. her ar ate. croae-cutti spi ot

cr atala and cloud ot' v ry tine, staln mat r~il hieh BY b epldot.

by chlorite and/or amp Ibole. Chlorite tibr • are gen rally par llel

he original roc •• prob bl ign ou, Ith aslc coaposition,

but only pyroxen an a little undet rain ble feldspar r In.

Iron oxide liee in etr aLB al*ng th cl aTage and i elther r obl1iae

primary at rial or Introduced by w athering.

e in th alterat10n

• acro8a but rangeabout O.ral

hibole tends to tollow the cleavag of the

ar only re nants, having b en 1 rgel replac

Clino yroxene cr etal ar g

ot' p)-ro~ene.

pyroxenea, indlcatlng that It ia an Int rm late

with the tollatlon but the

up to 2ma.. oat ot' th

o • a r ecla texture hlch ls not appar nt on other surtace., It

al.o reveals crac • tilled Ith pal en alnerala.
the

~reccia texture 1. not very obv~ou In thln sectlon. whlch 1.

va tr 1IIen s ar teathery plagiocl se-

The han sp ci en ia ard, ...slve

alter d and h aTily 8tained.

d dark n. cut surface

amphibole intergrowth ith ainor chlorit an a t'e. grain. 0 p roxene.

Aggr g t ot coar. plagioclas cry.tale arm aultiple p ocryata.

Fr cturea are lin Ith pld te an a con ary epidot crY8tal are

scattere in the 1 vaa.



-10- 075016

roun s s d1t'flcul. t to d1&tl lush 1'1'011 th l. v l' a nW.

and gen rall. has 1 eOU8 t xtur • consls\.ln In ny plac 8 of

a1.1gn s 11. crystals of plaglocl.sse an c orlte. Elsewhere the

textur 1s or 11Ke that In 79/107. 1.e. nular pldot an chl rite

In a plagiocl 6e b c ound. In a few c ses so or th rounda 6S la

fin con ry quartz.

Th apecimen is aore al.tered tt.an 79/107 but provldes a little ore

vlden. for an ign ou. a trix. va fr gmenta are alt red Bnd thi

rock ia not 80 useful. for determinlng the original. terrain as 7'/107.

o an spocl n ls a aslve an gr y-green Wlt.1 8C 1.1. r l1ght

gr n patch • Surfsc a hav a flne-- ain d f 11. or f1brous ap ranc •

Th rock ls fln -graln d wl an even texture of interloc lng

cryatala apparenUy d1 rupt th texture.

The l.1ght patches (several • across) seen l' th hand apecll1en

flbrous actin 111.0 ri 8. l. pl tea an lrr gular gralns f chlorlt •

pidote

o outer dge of th

-h al plagloclaae. Co 0

ar aaa s of pldot and pl 10cl.a e.

ep1 01. crystals anroWlUCU

ar 11'r

aa es ar for by singl.e or tiple epidote cryatals rin with

tain wroWD a~terl 1. In the centres tho epldote '7 for an irrc;;~......ail

ia. th apaces ein fillo with clear pla iocl e. Thos 8ses are

appar ntly advanc d stage in the lteration of phenocryst. reproa tL

group of plagioclase cr·yatal.s which h ve b en replac

al it •

b epidote an

rock is an 11. r porp .TIitie lava origin 11 consisting of

plagiocla e ( desin $) ph ocryats in an anu ine- ctino_it ounda ss
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79/129 (567) Altered L va

The rock is massive and light

075017

eenish-g e with a medium-gruined

int rlecking texture obscured by alteration. ~ne cut surface shOWB

areas o~ fine grey-green m terial B~rounde by coar er, interlocking

dark and pale green ainB.

In thin Bection the r)ck is similar to 7~/1?8, but phenocry ts are

a lit Ie less altered - the 0 iginal pIa ioclsBe persist but is rimmed

by masses of fine epidote. AB in 78/128 the groundaass consiBtB of

fibrous actinolite, plagioclase and chlorite. 8rystal form. are otten

ell developed in the plagioclase and in some c ses epidote iB Buborwn~te

to theBe forms.

pidote is abundant aB ~a BeB of fine granuleB, much of it tained

nd *mi-opaque. It iB unev~nly distributed, BO e parts of the groundsass

being relativel free ot it - these are the partB hicn ppear tine and

grey-green in the hand specimen. OBt or all of the epidote is secondary.

Very s.all quantities ot primary quartz occur in the groun maBB.

This roc is an altered lsva, probably basaltic in compoBition

but with Bcattered andesine (?) phenocrysts.

7 /130 (568) Lithic-Vitric-Tuft

The rock i. pale and hard with a Blightly sheared cong10 eratic

texture which is obvious on the cut surface but less apparent on other

surfac s. Pale yellow and grey fr gmentB up to 1cm. long re slightly

rouDded *. and elongate fragments may be aligned in the cleavage. Large

fr ents are not co on, the average size eing about 1ma. in diameter.

Concentrated HCl reacts vigorously on the cut Burtace.

In thin B ction the rocK iB v ry heavily iron-stained and textures

are often ob~cure. The roc~ is compoced al Ott entireLy of calcite and
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c lorite but textures arf. well pre rved so that the nature of the

original rock can be determined - the carbonate i almost c rtainly

secondary and probably the chlorite i also.

"Clastic" fragments consi t of large to all. slightly rounded

bodiee. emnant of iron ore which surround the original crystals

preserve the texture of interlocking plag~ocla8e laths although the

plagioc se has been completely replaced by calcite. Angular feldspar

pherocrysts are pseudomorph d b chlorite.

any of the "clasts" which ar al ost holly chlorite have

chert grains and a fe peeudomorphs aft r sin Ie crYGtals. but the

original roc~ was mostly composed of lithic (lava) and glassy fragments.

preserv textures which indicate t •.ey .ere once aS6. "here are a fe.

79/131 (269) Argillite

The rock is r d-bro n and very fine-grained. It has an indistinct

• vey cl avage marKed by uneven atches of weathered chlorite. In

appearance it ie a ty ical maroon argillite.

The ~~ section i ver fine- ained and he vily stained ith fine
k;;;.~

•reddish iron oxide. ost of the rock conei ts of Ingle tinJ crJstale

of chlorite ith fibrous abit, set in cLoudy clay and opaqu iron

oxide ith a few s all quartz gr ins. Some of the clay is montmorillonite

or illit • but it is difficult to di~tinguish between cla~ and chlorite

in man c se8 und .1. measurement cannot be ade. If montmorillonite

ere confirmed it would suggest ~e rock as deriv

but this cannot be proved in this specim n.

from the volcen6cs,

:.....----------~--------~/
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79/132 (570) Pyroxene Tuf~ (or Gabbro)

Th rock is light grey and aeeive. ith an uneven fragmental

texture. ptatee of chloritic material up to 1cm. across are set at

random in a me ium-grained green and ey groundmaes.

In thin section the rock i fine-grv.inca, with an uneven gral1ular

te;r;tur rather 0 scure y alteration. Essential primary .iner~ls are

,

clinopyroxene, in gr nular crystals mp to 0.5 • across, in a

groundmass of formless, cloud~ plagioclase. Some pyroxene is paatially

altere to amphibole and chlorite, and chlorite and iron ore ar~

a undant in the groun aS6. Epidote is uncommon. mall angular shapes

outlined by iron ore an ~illed in with chlorite are pseudomorphs of

single Clyst Is, possibly olivine. (Olivine has never been identified

a6 such in the calc-alkaline siute).

arge chlorite bodies are common. Some are angular, with linea of

iron ore apparently marking the cleav ges o~ the origi 1 mineral ­

possibly pyroxene. ther chlorite bodie form curved whisps and b nds

or bodies with curved edges and these probably represent glassy aterial­

certainly they are not pseudomorphed crystals.

The~hole composition is remarkably rich in pyrosene but the

texture is difficult to interpret and the rock may be i eoUB (gabbro)

or pyroclastic (pyroxen tuff).

79/133 (571) ;;:,Ch==o.=:;::...==..::.::;.;=:>o

'i'he rock is Ii t greenish-gr y with a strong cleavage and

lin tion. The cut section showr poorly defined ye110 ish lenses up to

2cm. long separated by fine chloritic bands.

In thin section the rock is v r fine-grained except for a fe CI"u.\,

crYEtals up to 0.5mm. across. 'i'hese 18.ge gains ar surrounded by chert
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to for lenses hich ar rapp d by the foliation.

ost ot th rock consists ot tiny ~lates of uscovit and chlorite

roughly aligned in the cleavage and ra~ping round occasional small

quartz gruins. The interstiti 1 material ay e clay, tine qtartz or

possibly zeolite and generally occurs a oups of small graine ith

undulos extinction. ron ore is confined to large, oxidised grains

w ch disrupt the foliation.

rom the hand specimen alone the roc would probably be called a

tuff; ho ever it sho s no volcanic affinities in thin section and

quartz and muscovite are pre ent alttough both are gener 11 rare in

rocks derived foom the volcanics. ~he roc appears to e a siltstone,

very rich in ieaceous inerals and oar in ouvoius clastic aterial.

79/14 (572) desite

The rock is pale and eo rse- ained with crystals (showing cleavage

taces) up to 4mm. across in a di -gr ined ground ass. There is little

shearing and cryst la are rando ly oriented.

The rock is ediu -grain with an uneven texture in thin s etion.

It is composed of interlocking plagiocla e laths and less abundant

rb ed tre olite crystals with interstitial chlorite and a little

econd~ry pidoie. Feldspar crystals contai~ numerous tiny grains of

chlorite and needle a secondary amphibole (?) put are not sericitised.

ultiple albite twinning is common and is used with R.I. determinatiJns

to give a composition of sodic ande ine. There is a bi odal ainsize

distribution and the larger gr ins ay be called phenocr ste - th y

ccount for over halt the total plagiocl S8 by volum •

Th amphibole i ale brown or green with 10 ex'inction angles and

low secol.d order bir fring nce. he cr t ls are so ti es replac b



inclusions.

There are a numger of v r~ large cry tale composed largely or

075021-15-

amphibole ~ut having inclusions of albite, and chlorite and epidote as

alteration prouucts. Th se cry tala are neavily stained and are so

chlorite nd are al ys ragged and incompl te, usually having feldspar

-,

l
ra ged on the edges that they appear to b out of equilibrium with the

surroun ing rock. They are well t'ormed and 1erge, and ere robl.b1y

The ro k is igneous With an intermediate eomposition and an uneven

texture which sugge ts it is an extrusive.

carried as solid aine in the liquid lava.

e t'eldspar crystals are

79/149 (573) Tremolite ~ava

The specimen is light green, cleavell and weathert.d. '1'J e cut surface

shows a very fine-grained rock with small. aligned dark green t'ls es

outlining a slightly folded cleavage. ~ractures cutting t.e cleavage are

eep1y eathered.

The roc consists o~ a very fine-grained inter 0 th of fibrous

tremo1ite and chlorite, with tremolite predominating. arge streaks and

patches of chlorite are e1e rly seconder,.

present.

The"fractures" reen in the and specimen are highly disturbed reas

drawn into the embayments and compresse against crests of the folds.

As chlorite and ~pidote are clearly younger than the amphi ole it is

where crystallisation ot' coarse epidote 'crystals 1 • across) and

associated co~rse chlorite in sinuous ban4s hss disr~pted the foliation

in the groundmass. The vein is tightly t'olded, the epidote ~leavages

oundmass i8in places, and the foliation in the

phibo1e is primary, 1though there is no other evidence.

themselves bein! fold

assumed the

\
"""'
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r t xturIe too EmaIl and the rockThe e;r~ln"i

1a nostic.

~h10 rock 0 prob hI a v ry tin - in d 1. va conai ting .a1nly

of tre ollte (po slwly ,1~h pr ary chlorite) and ia prob bly related to

the lavaa in • ich tre olite an plsgi clase ar equally undant. ?ia

ia a po ted the presence of rare nle oclese crystals. The rounded

patche till d .it~ a double layer ot chI ei e cryetal y ave en

vesiclea, but thia 1 doubt~ul.

19/142 (:>14)

Th roc is 1 t ey- n. lightly cle&ved and eather • It i

fin - r in except for a IUlBb role. irregul r atch 8, OlD ot
~

th 3-. Ion ., go t 1.0.& p so ov r the fin ly oUl1d rock but no

gnetic fraction ep a. y ppe re •

Plagioclase and 1 s co on q rtz henocrysta ar scattere

in a fine. toli ted aun as of pI gioclase, hematit n chloeite

ith a little quartz and rare uscov1te. The chlor1te is al. y inter­

stiti and at le&st aome of 1t r pI ce feld par, 80 th re • a

pper ntly no pr1 ary ferro a e ian ailicat , all the iron appeari 8

iron oxide. A nu ber of large pI ocl cryatals have aerrat n r

of riDe c lorite and cle albi t (?). an eOlD cluatera of c.' at

for in enocryata re 1nvaded b as'ea of fin lor1te an qUl.o.r z(?)

an i.ilar trial ia a atl ea found 1n th oun •

Quartz phenocry t r ch 0.5 • 1n d1 eter. The are u 11

rounded 1th margina corro ed by c lor1te and ine aecon ry qu .z, but

the ph nocr et t e oelv r pri y •• All qu rtz ine h v un U ooe

extinction.

Ae in other lava trom th1a area, tel a ar phenocr st. occur a8

L



clusters of' lar e cryatala. The plaglocl se is generall fresh although

it has chlorlte Inclu 10n • an It co posltlon 18 ~ndeslne, deter iDe
o

on extlnctlon an lea (up to 1) ) an .1 ••

Ithough s = rine quartz in th groundaas8 1 late primary or

cond y. quartz i a ignltlcant pri. y mineral a phenocrysts and

in th oun aas and thua the rock is a quartz an oaito.

sslve and heavy. oat 01" it is very f'lne-

79/143 (575 ) ::::Sp~l:.:l~l..::t~~=~::::..:v.::.a)

Th rock is gr y- een,

and mlnor chlor1te and 1ron oxid • Epdtote ls an abundant secondary

The e are glo rophenocryats. representing th~ onl, cert In primar

In thin Gectlon the rock is ver 1"1n -gra1ne • consisting or s 1.

of' c orlt.

ith ro n. sta1

thln ae

of' untwlnn d f'eldsp r

aina - e c crystal

Ins. There r a number of' 111-

aina.

in ral. pidote 1 0 for 8 large crystals fr n e

teri 1. In Iv1 ual epidote cry t Is are no astarated y chlorite

There are a' her or cluster of' yroxen

O.1-0.2ma. long and aep ated fro. th other b

mineral, occurrlng' as sm 11 staln d

Int rl cklng flakes of' actinollte In a backgrou

sr ine but there ar a te apec e pale and dark r en patches 1"

co rs r

dined patches cODsistin of' feldspar a d chlorlte or f'elds ar and

epl ote n the e ma' b altere rean nta or origin 1 large feldspar

crystals.

se s b t • oe a soci ted Ith cl r pl 10cla so that thelr hablt

1 dlterent fro th t or th pyrox n 8.

he aphlbole 0 th groun as he primer but it c s 11kel

that P lmar plagiocl 8 b n repl ce by alblt pl a pidot. The

co p Itlon is b slc but th rock c~n har 1 be called a bas It and

"splilte" ay be sppropri teo
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Z2l144 (576) Chlorltlae Tuff

075024

crock 18 green and .ell cleaT d, i th an un yen fragJI ntal

textur .....he thln 8 ctlon 1 COli B a ost ontlr 1 of v ry f ne,

atalne chlorite and iron oxlde, but leDGeS of harder ter 61 hay

been 10 t durln s ctlonln • he textures do not 0 ut ell in thin

8 ctlon other ls little evi enc 8S to th ori In 1 n tl.o.r 0 th

rock. In or er to 0 taln Buch com lete chlorlt1s tion the orlginal

fra ent lIuet aT en ra er blislc in c IIIpo61tl n, ana in th abe nee

sn rtz or ch t fra ents its ems li ely that the rock a a

tuft rat er t an a nor 1 conglo erat •

7'/145 (577) . nded Chlorltlsed 11tstone

e spec1 en 1s 11 bt yellowlsh-bro , atrongly cle ved an • 11

-. bended, .ith Landa fro 1 to 20 • thlc,,-. The thinner banda ar flne-

OT r distances of a few c ••

In thin s ctlon the only dl rene bet en ban a ap e rs to

and yello iablc er one are lIIe~1ey, hil theandain

ue to .e therlng. The bandlng un ul te ali tly an 80 e bands le out

gr Inalz , but the coarse bands h v lar e nuab r of v i here

re 1 t nt gr Ina htiv b en 10 t. The rock is composeG lar ly 0 very

fine chlorite .lth a llttle quartz preeerv

e ctlon. he hole rock ls recryatall1ee

in thic r p t 01 t

d th uand1n Is th OIly

clue to Its orl,ir. i 11 r h nd ap elm ne odcur In th ~W, a ~roup out

the xpected cla t1c t tur 1 compl tel lacking in thia tlin ctlon.

th evldenc of the texture seen In h hand ep c1 en the rock Is

con Idered to have be n a banded s dl ent.
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(578)

The rock is hard and s iv • aI''' eyan 41 ln • e cut.

surr ce _0 8 an eT n- ain texture with aeve 1 1 rg are 8 of fln •

pinki h-~rey nd een c terlal - pparently zon 8 01 alter tio • e 01'

thes areas ia pre ent 1n the t In s ctl0 •

Th t xture and co osltlon 01' thl rock as s n In thln ectlon ls

vel' cocpllcat d. The do Inant t xtural el ent 1 stro follatlon.

expr seas thick, indulatin b d 01' chlorlte and talc, stre ked wlth

iron oxi ea. Th foli tion rsp lenses torv-ed b large, bro en cllno-

The pyrox ne nlttall alter to am hibole,

pyroxen cry t Is and secondar lnerals.

lnter th 01'

actinolite and p roxene par 11el i th p roxene cleavages ar en in

60me pI c • Complete 1 rge ctinollte crystals ay be the en -product

- . 01' this proc 88. ather mol' co mon re tr~n 01' 1'1 rOUB ampuibole

o 1n nor 81 to the mat ina 01' pyroxene c yrtals. T e !'ring 8 I'

oreen I' n 0 1 orient i h I' sp et to t e foliation. ugge tl thy

for ed efore it. So pyroxene 18 I' place dlr ctl b chlorit ln

fib.oua as 8 b nerall p I' lle1 ith the toliation.

In .anv c the "pI' ssure 8 o· re i8 occupied y talc. Ith

I' ithout c orite ana a phioole. In 8 fcw ar a here may a l1ttl

pIa 10clase enclosed in ctinolit d c lorlte. Some v I' tine, atainea

at rial Is a soeiate with the secondar minerals and ay 0 epidote.

Some lenae and eo e 1'0 d chlorlte bands are 0 cu led p rtly or

wholly by 8 iOltish, ieot p. ineral with t lrly hi
, reli r. po ibly

arnet.. In kh 1 nee thie mineral tor a cO&rse- ained, round a88 a

o t el her lt 1 prea nt 8 s e o. tl~ round aln • Thle iner 1

18 poselbl i otropic v rl t 0 pidot, Ince slmllar terlal 1n

9/148 1 closel a SOC18t wlth and s a B milar sope rance to nor a1
epldot •
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It the ld ntlfication f garnet is corr at this would indic te

·omplete tra stormation of th feldepar. Such alteration is characterisuc

l
I

of some g bbros associat

being called ro 1 Ite.

with ultraba 1c roc s, th altere rock

indistinct gresn veinlets.haa a slightly ottled app aranc an m

• aoross. It

it to be

ined except for a te dark gree p tches several

his rock i8 grey, hard and 8s8ive. The cut surface sho

fine-

I
1,-

In thin section the rock con Ists of 1nterlockin fine plalioclase

blurred and the whol appearance i rather altered. T re 1s no preferred

Indiv dual plagiocl 8e crystals ar 1 8 U n 0.5 • lon but

agnetic fravtlon. Cryat 1 outlines ar

ph1bole ar

lorite and e atit • The

ldote and 11brou6

gre n lHt_,U..

e elan t gr~ina.

condary 1I1n ra18.

orl nt tion oa

T r 1I1nor

laths with interstitial bright
va .

po d red rock i ld a all

glomerophenocrysts y be 1 • across. in th sroundm sa the plagiool,

i clou y and altere. Inclusions of chlorite are co on but no ericite

ls een. although the cloudine. is probably due to incipient erlcl tis,!

aases of chlorite With a oclated coarse epidote crystals are

fairly COli on. Sometl s they i.ave artial pol~gonal outllnes and they

may be pseudomerphs atter pyroxene. Chlorite in the ground ss ha two

tor s - all, br.;> nlsh- en, pr1 tic cr)stals whlch a, pen trate

th r Id par and hav tlr t ord r lrefrlngenc. an shap less. ,rlght

sen lI,sse8 hlch are al ost lsotro ic. The 8 cond t e ap ara to be

later than the first and 18 ofte 8 ocl t d 1th pi ot •

atite ande it • with glomerop enocrysts of
",\I>\t~

plagioclas 1 or

",.'MOL... , -fer-,oMOL<tn<"S(dn <;(..(L<-<Ue..

The rock is a t~pic 1 L
plaglll clase
~ an p ssi 1 rr pyroxene. ~he

IN (:od.,c. o.~cl.ulf1e I ....,L cldo,.re "tI-t 'mli l"'<slh,'1



The hand specimen is s ive, i~ an extrem ly irre ular
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n an

Tuff'
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79/148 (580)

el ed f,·",gmental texture. uch of t e mrial is fine to ver~ fine~

he rock i heavily 8t~in d and second ry in re1 arc bund nt,

sking textures dirficult ·0 inter r~. ar e fr ent of hi t.ly

alter Igneous rocks re eet in a ·ound 8S of econd r

showing a v ri ty of sWirling and conc ntric .e. ~P6e~ tructures. 80ae

areas of the groundaass cODsi t of eoer e ixture of uscovlte n

one fragment numerous vesicle are lined ith a quartz selvedg •

central portion ls dar green, stron 1y pleoe role c.lorite, co ra

isotroplc material hleh 1 apparently a form of epl ote. In an~ c ses

irefringence

r iltd p 1'. In

or very fine-grained. They

cen, lost isotropic c lorite and the

lorite with mUBcovit and feldspar in the centre.

ny irregul r relS are lin d with a thin eelvedg of pink

Lava fra ents are enerally a1t r

bundant and

ther is an inner 1 yer of pale

ore) but ay comtain phenocry ts of pyroxen &nd 0 etim

epidote, pla iocl se and muscovite. brown sterlel wit 10

consi t of Int rlockinf fine plagioclase crystals (With chlorite and iron

1'0110 ed y pale

and spherulitic structure ls co on, and might be devltrified glas. t

often forms rims on bodie of econdsry quartz.

plagioclase while others are rich in s ~ond r quartz. Epidote is

Another has pi ote-ch10rit vesicle and a few enocry ts - a1t red

plagioclase and fresh p roxen. n another tr ent feldspar phenocrysts

muscovite, feldspar (so e derived fro. gla 0) nd tot pes of chlorite.

are replaced oy qu rtz in a roundmass of pi ot and chlorite,

The rock s1 ost defies d cription, but can p rha s be B up

a tuff containing fra ent ot veaicul r, feldsp thic and gl BSY luvas in

a v r comp1ic t ound a8 con istin of sec nd ry quartz, pidote,
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T lc-Schht

This rock i p le gr y- en w1th a strong platy cle v g and a

soapy l' el w~ich in~icate it is rich in talc. 7he cl avaa surfaces are

10. y 1tl. a aell-developed crenul tion lineation.

Th rock is atrtn ly foliat 1n thin section, with r ant o·

lenticu r 00 ie app y thic tan or icb.C ou n r la. oat 0

ctinolit , with ctinolit cr stala 80met1 e pseudo orphe oy talc.

ost of the 1 naes ar OvC 1 d b pri tic cry t 1 not p rallel ;1th

the foliate

long t, felt

at rial a t lc and chlorite ith t lc pre .a1nating in

k •• 8. In p rt of t e roc alt rnat bands re rich in

the oliation - 0 c f these cr et le ar ctino4ite ut or often the

hay been l' Idap , and l' Idap r cc r as r nante 81 ost co plet~ly

replace. by chlori e.

(po ibly plUS c~lorit ) and thus was nrob ly a Isv. troD sh arin

and the int_oduction or talc ro ably occurr d together•

been replac d y c.lorit or le S 8 pp r to

h1bole and fel spar

lc. :)

of_he original roc probabl eon£1 t

a hibol h

• ivan gr nish- :I ith a di -grl&in

tain dad • a li ~ oliation pr c b.

ibrou ainer 1 • Larg c y tala or clinopyroxene

It ration pro cta, t o... it d e lorit •

orin chlo ite and l' 1 P r?) re c on and r,

tag b tw n altere pl g10elas in hich th

ri inal 1 th-sr.aped rora ia serv

v r fin gr nul r chlorit • So e alter

appsr ntly an interm di t

and irregular are 8
er'l,toi<

plagiocla e ,,(no

rUled ith

l' ld par plus
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actinolite and chlorite) cut through pyroxene gr in , indicating an

original ophitic textur, hich is the trongest evid nee that this

rock was once gabbro.

It is difficult to decide whether the fra ental texture in this

7)/150 is similar in texture and composition to sevLral specimen8
OJ"'-

describe fro the I.anderer River, and these 8pecim os W«l"e con i ere

rock as produced b shearing and chlori isation 0 a c ystalline abbro

or by deposition as a p rocl stic, the rock then being describe as a

basic crystal tuff. On the textural eVidence cite above tne rock is

to belong to the vund 8 ~roup. ainc tIe t~~ic 1 'ain aring oup ti

to be igneous.consider

alter tion (notably enrichment in a cond ry epidote) is not prerent.
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