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I 1}EN"RAL

J
•
I,.
l
!

•
•

J

\

Preliminary geophysical and geochemical surveys have indicatea an

area of economic interest on the coast of S.~.Tasmania. cent~ed on

C~~ress Creek. Thi8 area is underlain by a belt of strongly sheared ana
lIiddle

metssomatised rocks(of probablelCambrian age) which have been assigneu to

the ainwaring Group.
~

A preliminary report (Hall and Corbett, June 1968) gives a gener«l

description of the Msinwaring Group, based on field work by a num- er or

geologists. The present report is based on detailed petrolo~J or all the

specimens available and detailed mapping at the southern end of the oelt.

A revised version or the map is presented and this differs frou

e~rlier maps in that the keinwaring Group tapers towards the Urquhart

River and di8ttppears completely south of the Wanderer __ iver. Petroloc;ical

examinatioa has shown that specimens from the Janderer Hiver oriGinally

assigned to the Mainwaring Group are quite comparable ~ith un as type

roc~s.

There remaina the possibility that the MainwLring 0roup is a r.etas~m·

atised lateral equivalent of Dundas type rocks and this will only be

solved by further mapping rount the Urquhart River.

Geological investigations so far have only produced scattered

evidence of mlneraliration. although the geological setting appears to

be very favourable. Sulphides have been noted from the couth of Copper

CreeK and in South Cypress Creek and native copper is disseminated in tI,e

volcanics of the Upper mainwaring. Staining which p~obably inuic~tes

the presence or copper minerals is widespread in the southern coastal

ou'crops.



the West Coast belt has always been difficult due to the limited lateral
t '

extent of many units as well as lateral variations in metamorphic intens~j

and structural 'complications. I
For the most part new Group names have been given to the roc~s south

of !..acquarie harbour. The name ''Dundas Group" (t~'pe area near Zeehan) {,as
I

104004
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2 ~~O' :.. NCL;\.TURE OF CA. :3~I.hN i10C:-'.S

Ea"h Group recognioed in the Cambrian of ;; .,1. TaSIJania c:msi sta 01' U

mixture of sedimentary, volcanic and intrusive roc~s, ~nd e~ch Group is

characterised by a particular assemblage. Hence in so_e c<.ses a si"3le

specimen cannot be assigned to anyone Group Vii thout ta«ing its field

relations into consideration.

Correla tlon between d'tS'ePlili t Cambrian rocKs tim aeffercn t parts .)1'

Leen used for southern rocks and a correlation is probably ressonaole.

Fossils in a srn~ll fault block of argillites similar to the surrounQing

"Dunaas t;;rpe" argilli tes have been da ted p.s L'pper ~liddle CalJbrian and

this is the age given by fossils for ~he Dundas Group in the northern

part of the west coast belt. However objections have been raised to the

use vf the term D~ndas Qroup and for the pre,ent the compromise term

"Dundas type" will be used in order not to lose si;::ht of the probsDle

CDrl'elation.

1

I

The other Groups have been given new nar-es and tentativd correl&tiofll

",BY be made. The Lewis River Volcanics are easily defined ~ut the status

of the other Groups is not certain and at present the na;:es should be

used ~nly for convenience in the field. The Varna Group has had lit~le

stUdy and it is possible both the Birthday Bay and ~ainwaring Groups are

lateral equivalents of Dundas type rocks.

AGE:) 3SAJ~S-

~lt ~ Ii '-'xy!:

arorillite. gre::wsC<Q, gre~' ack"e CQDI-J on"er&t'i', torn! .. ..1--tea



, sl:emola,;.;es

DundbS Type

••

••

:

sllicif"ied

low grade metamorphism. The

:

:

:

:

:

·•
••

: only known occurrance or

·: chloritised, sometimes
•

: rocks fresh or extensively

: extensive limestone (30; of

~ab~ro, diorite, granodiorite

pjroxenite, serpentinite

~rgillite, turbiJites

~e wac'e, greywacke con~lomerate

basalt, andesite, dacite

Birttdoy Bay Group

p~yllites, schi~ts

slightly metamorphosed siltsto~es and
greywacKes in the upper parts

limestone

..,

diorite intrusions
: total) in the Cambrian. GruQes u
:
: into Dandas type rocks •

• binllaring Jroup

:

haema t1 te) :
•
:

:

strongl' sheared and metaso~at-

age uncertain, prouaoly Lo~~r

Canbrian& if so it is the only

••
••

: 4usrtz predomins tes.
:

: ised, with extensive introuuctior.
:
: of epidote. Assemblage ~pijote­

:
: 8ctinolite-chlorite-plagioclase-

~asalt(?" andesite and dacite flows

oasal phyllites and schists

Varna Jroup

very rare calcareous silts'ones

gabbro(?) and ~iorite intrusions(?)

VOlcanic siltstones, tuf s, deformed
conglomerates and breccias

quartzite (some very ri~ in

dolomite

siliceous siltstones and argillites : Group with siliceous sediments.
••

intrusions oe Devonian granite and
laffiprophyre

: Volcanics absent. ray correlate

with Crimson Creek Formation.



::,ewis :-<ivcr Vol.:anics

rare siliceous sediments

turfs and ~cid lavas, possibly ignimorites

porphyry intrusives

10£1006

: mR"-;;8ICbn±8;~1l
•
: intrusives, I~resh or CilloI'
•

itised. Probable correl&tc••

1

intruded by Upper Ca' brian Elliot Bey Granite: of Mt. :<eid 'lolcunic6



rhe oldest Cambrian rocks exposed in this area are the ~ewis ~iver

~anderer ~lver Las been described in the earlie: report.

volcanics. This ls an acld succession consisting mainly of ::>ale, banaed ,..".

104C07

The general structure or the area between 111iot :ay und the

,,,,O-,OGle ,L EETTIliG3

are ic.entifled in the fleld as rh~'ol~tes ana tuft's ,.ut more Jet&ile<l VI,):',,­

may show that some are ignimbrites.

rocks Vii th or wl thout quartz or m- 1ls ioee t'eldspar phenoc-ry, ts. ·...'Le .'.)C 5

-: ,.,

The acid volcanlcs are associated wlth several porphy~y bodies

( 'lUll tz-porph;,'ry, quartz-bioti te porph~lry, quartz-feluspar porph~~';') :mu

are intruded by Upper Cambrian granites.

'::he contact between Lewis River "01can1c8 and the basal sci.ists or' t ,(

.. ainwaring Group is weel exposed on the coast aoout ,\emile south of

Sassafras Creeic. The contact is marked by rassive quartz secI'etions ana

f'01i.W<j wi thin the schists. There ls about 100 dlvergence in etrL-,e <Jet"e.,m

the flow eanding in the volcanlcs and compositional banaing in the 6ccistb
J

~",t

due to faul tinil:,alsH'; the contact, ubf I'll is essentially <.:onl'orma"le :J'

a lar3er scale.

The ainwaring Group consists of ~o main units - tre easal silice:Jus

schi sts and phylli tes and the upper sequence of .,;reen V01Ca!iics. -",at:,

Q~its ~re strongly sheared and variable in thickness.

-he contact between the :~ainwaring Group volcanics "nd ~unaas t~~le

sediments is apparently not exposc(l. At Abo Cre k there is a criall

outcrop 0' grey ph~llite intruded by a granodiorite sill and this app~a~G

to be the lowest member or the Dundaf' type in the arca. Grt.ell volcunicr. c_c

crlop about 50 :lards to the south. Distribution or Dundas and ...a1nwarin.:;

Group roc;Cs is controlled b~' tht; domibnent cleavage but tedding is !,ot tf

alwa~'s CJ9Rtptilieer ily parallel v;ith this clcava;;e. A little further llCl'th

at San y Point Dundae type slates are overturned, but a facing at ~



I,
•

- !
I

7

Diorite ?oint indicates the green volcanics ure ri,;l".t-·:.ay-up, 80 ti,e

contact at Abo Creek may be a fault of some ~agnitude.

•The "bse>l ~undas type slates and greywac~es _rade up into ver~ stri .:.. ~

defor'Jcd conglomerates. These conglomerates consist of whi te discs of

fine quartz in a dark grey matrix •• The discs are flattened parallel ~i"h

the bedding•

..'ore normal Dundas type greywackes and Ilrgilli tes are exposeu in the

lower reaches o~ the Mainwaring Riv~r and further north in the Lrqur.art

and danderer aivers.

4 ·1EO:'OGY OF THE YAIiiflARINI} G.<OUP

General

•. \
\

In the prev10us report the ::ainwaring Group ...as defined tn geo...;r&pi1ic

arld strati raph1c terms but it i8 now necessary to modit·y the ori_inal

defenttion. On present kno~ledge the only practisal defen1tion of the

Gro 1 is based on metamorp~ic assemblage. I
The ~ainwaring roup 1s characterised by two distinct seque~ces, the

lo~er one siliceous (and rarely calcareous) phyllites and schists overlain

by green roc~s in which the assemblage epidote-actinolite-quartz-plagioclts

, -chlorite has been imposed on an originalalS volcanic pile•..ot all

mel'lbers of ti,is upper sequence contain all the cLaracteris ic :anel'ols

and in a rew specimens secondaryt minerals are .rare. A little siliceous

phyllite and calcareous ~ siltstone i8 interbedded with the green

~l~op•• volcanics.

Extensive shearing ithin the volcanics has rend~red thicAness

r.leasurements and even stratigraphy almosD meaninc:less. The secti>II thl'oubr,
Ch\o'\""-

the Group between Abo -';reek and Sassa:f'ras Creek is j"uch M65 I:an that

~ maoned in the !l!air.warin,s River three or f'our miles firther north and this
I



~'
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lack of persistence along strike is most ap?arent on ~ s~allel' scnle i',

the areas of pereect outcrop on the coast.

All this leads to the suggeFtion that intensit~· of meta,:lorp',islJ

varies alon,; strike and this in turn leads to speculation about "tat. ~

happens to the Group~ north or 6ypress 8reek. Only two Gpcci3cn~~~

the Urquhart can reasonably be placed in the ~ainwaring Group, an~ ~ll

the bedrock in tl:e Wanderer belongs to the D'mdbs t~'Pe. Until 'l.l'Ler

mapping is done in the northern pa t of this belt the exact at-atuB c~

the :lainwaring group ia in dOUbt, and it may be a lateral eqUivalent or

the lower part of the "Dundas "roup".

SECTIONS

Descriptions of sections thrOUgh the /'alnwaring prollp mappel' in the

:lainwaring ~iver and along the coast wIll prOVide tLe best picture Jl' the

Group as a Whole.

(1) Coastal Section

SilIceous Sequence
0;

Between Ssssafras Creek and the contact ',.1 th t e Levds .liver io:cani

to the south there are exposed about 2000ft. of metamorphosed sil'c~~us

sediments. -he lo~est rank rocks are glossy grey rl~tes and ph. llit.p.s and

the highest are coarSl knotted schists. There are rare pods 01' limestcllle

v.t.lch have been Joudinaged during folding. Between Sassafras ,;l'ee,( lind

the south ide of tlreen Point there are red ph~llites.

'ost of the rocks are well lacina ted -..1 th one cledvaoSe ,Jaral. <;1 "i th

the compositionsl layering and another at an ang~e to it. Minor tolds are

common•• and generally PM iQV plunge north at about 300
• Bands of kin~

folds are very common, particulsrly in the st:-ongly cleavea p..ylli tes.

In development of mInor structures and in metbffiorphic cirade ti.ese

roc,;,s closely ref'emiJle the Precambrian slates and phyllites RLic!l "JJl""rly

the Lewis rtiver '-olcanlcs.
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~o the north and east the siliceous I eta8eJ.L~en ts increlise i'sniu1y- . I
in apparent thicllness, reaching 5-6000 1"eet in ~oyper ~I"ee,_, .. i.cre ",!'e~

phyllites and quartz-schists predominate. A band o~ ore~"ac~e congloweru

has been 'eported from Copper Creek and the ph~llites have oeen reporteu

L· to grade into a greywacke-urgillite sequence north or the C;rquhart. This

sequence uelongs to the Dundss type and may or ~ay not e a lateral

equivalent of the Mainwaring.Group.

Green 101canicI

Between Sassafras Creek and Green Point the red phyllites rapiul"

grade into _reen and grey phyllites and quartz-schist. Jreen, ~reJ &nG

maroon volcanic siltstones ano highly deformed conglomerates, all very

f'ine-grained, laminated and strongly Iiheared, continue to :>reen Pcint, a

thickness of' about 500 feet. The top of thic sequence is green tUI';" "Iii th

~od-li~e epidote secretions •
•

.....
•

At 3reen Point are the !Cost remar"aule outcrops in :he ",,;-,01e !,;roup •

These outcrops apparently represent a small"wintio".v" which has escapeu

much otZ the deformation suf'rered y the rest of the grot,p.

J,. GJsesive oreecia cQIltsins flatteneu !'r"':;t!lents of ~aGic Gnd i..ter-

mediate igneous rockl'\ from ::inch to 2 feet across. : any of the fra~-ments

are altered to amphibolite but _ unal ter'ed quartz-andesite Las b en

described. The matrix of' the breccia is a mixture of fine epidote an

calcite. The ori~inal matrix ~aving been replaced _y etasomatism

following shearing.

S1.·ltstoneJThe breccia is overlain by laminated pale greetn volc&'!ic "

shOWing delicate sieilar rolding and in terbedded. i th f',inor def'ormed

conglomerates. This is overlGin b a considera.ble th1.ckneso 01 :Jaesive,

por"ph~'ritic hornblende-d10ri te which has ueen con13iderably al tereCl.

Northwards along strike def'ormation increares. Siltatones, turfs bn~

-'+_~ft~ 1avaft (nA~tte as well as intermediate types) a.re brou6ht together
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•
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a nd shearin; BOlU few t~' "lee I:'re continuous ,,1 JOg S tri <e. 1_1 unulr.ere...: ::1_1<;­
c<­

"reous 5il tstone was 1-0unO in this s, ction ",nd there al'C Vd'~ i'are quul,t:.l

pe~oles and grej~acke bands in the volcanic siltstones.

l,ear Copper Creek the hornblende-oiiori te is replaced ~ al terect

diorites and possibly 6abbro,underlain by tuf'f's und volcanic siltstones.

The breccia is extrer.ely derormed so that at first 3lance it appearl to

be mottled phpllite. One undeform,d conzl,merate specir"en conEi, ts ,)1' int_l

mediate lava fragments in an e~idote-quartz-amphibole,rounum~ss.

North or Diorite Point the Diorite is overlain y maesive altereu _av~

and then volcanic siltstones. Def'ormed conglomerates are unco~on. ~

carobin tion of' shebring and faUlting has reduced beds to inter"ingerin3

lenEes •

The uppermost part of the Group consists or about 50 ret. to:' s;lOtteu

massive tuf'f's •

3elow is an approximate section through the ~ainwaring Group as expose

along the cosst. ?he general order is correct but thic~nesses are

misleading since the ilhole "roup thicken!' rapidl~' t'rom south to nOI,th.

500t't.
1000

tutT

tUf'f, tuf'faceous conglomerate

volcanic siltstones, minor flows

200 hornblende-diorite (+~abbro) intrusion(?)

phyllite and schist

1500

2000

(VOlcaniC
( tuf'f
(volcanic

breccia (less than 100f't at Jreen ~oL~t)

siltstones ~ 500 ft. at 0r6en Point

oo~tom
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(2) ~ainwarillaver ::iection

7he section axpobed in the .Blnwarin3 liver Is Bout 120CO re~t t_.~.

and all ou 250 feet Qf this is the upper , volc ... nic ~,e[!lbe:'. uutcrop in

the iddle ·~e.inwaring is poor and weathering is prevalent. Tu:ffs, silt, ton"

con~lomerates apd lavas are closely in terLedded ~o U.s t I tra ticrar-i.i"

uni tIS b,,-sed on the a,?paren t dominence of one or rcore types are not st.·ic l,l~'

de;ined.

Siliceous h;llites
no

Only sbout ~ft. of siliceous rocks are exposed just lJeLoVi the oain

junction in the Upper ~!a.m;·.aring, since t e osse '.)1' the Group has {Je~nJ\

:lost b' raul ting. The ph~ lli tes are I!'enerall' fine o.<i dark grey to lac."

wi th a ~'e¥1 speci::Jens coarse a: d knotted. 'i'he upper con ~act .Ii th 2,"I'een

volcar. ;cs is marAed by contortion and quar 7,z veinin 1n the p~,~ .li te "Ill...

lIla;j.' be a fault, althoucSh the cleavage has the eSli.e strile oln eathe1' eide

of the con tact.

~reen 'olcbnics

At the base of the Yolcanics is at leost 20001" of laminBtea tur's

and l"vas with lavas predominent in the lower !Jbrt. ':'hese rociis lire h~l·c:.

<mci poorly cleaved, forming continuous outcrops th:ou,;h which :l:;fU SU••h

w~ U',e rivel' I~as cut a deep gorbe. :'his part. )1' t, e succoossi:;n _s

repea tee' lo:; faul ting in the t.:pper !lain"aring where it direc tly JveI'liss

the ~ewis ~iver acid volcanics.

Do.:ns tream from tt.e lorge outcrop is sporer" iC, consi s ti . of (,1 ter<.._

lavas, tuff and deformed conllomerates. There is a Bingle Habbro sill.

One mile below the go ee the docinently 1b~eous successmon give~ ~ay to

volcanic cilt~t~nes.

1'[;e upper part of the \.troup consists '!lainly of ['ine tuff's Rna. volc~mic

sil ts tone ... 1 th minor lavas and conglomerate. 1-.. rela tivel~- unae1'()rmed lJreccia
I I
I 1i",e the tat ,-,reen ?olnt occurs about 1000ft Crom the r.on of thA r...,.,,,,....
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Dundas type ar£illite

tuft' and siltstones, minor Congl'lIne,r.. te

tuff. volc:mic "il tstone snd congloi',era te, minor L,vas

Lava, tuff, conglomerate

laminated tuffs Bnd levse

phyllite, knotted schist

L basE of L'ainwarlne; Group
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In describing Bnecimens uttriLilted to tLe .,a1m\aring roup an

unusual: te9 hsr been tai<en in descriiJing all ,pec11~ens ava11~[)1", nOe

only those which have been sectioned. '::'his is in order to "ive the _'ulle ..

1 possible coverage to this highly diver~e and complex group.

In naming the rocks every attempt SHe! J ft. P L ,.as been Glace "J

prOVide a name indicative or the orid;in of t ..e specinen. In some c"ses

ihi. has 'ueen impossible~ due to complete replacement 0' the ori-,,~::&l

minerals and destrllction of original textures by shearing and re-er'~'stall

~

I

isation. In these cases non-genetic terGs such as "amphibollte" ana

"ep~dot"'-schist" have to be used. In man;y more cases a ,,;enetic nb~.e :.as

Otoei' given even thou!:>h the evidence t'or- ori 6 in is ali,;ht.

The term "diori te" has been useu for me";'ium-l-,-roined igneous roc"s

which are intermediate in composition. However in nany cases ~ort ~i~e'al

are secondary and metasomatism may have procticed an intermeaiate GJrupos-

ition in rock. originally ~ore casic•. any of these igneous oc~s are

,,_sumed to Le lavas, since they form narrow bands confor-n.able .. 1 th tl'.e

pyroclastics but few of them retain textures dia~nostic of lovas.

!lost of he lava flows have been extensively al terec. 'to .,la,.:;1I)c1 se-

amphibole-epidote-chlorite assembla.;es and the ~e __ t clues 'to their

ori",inal nature are ~1_m:) provided b:; relativ<.ly unal tel'lod 1'r'•. t;'1Ilen ts

round in some of the breccias. ~ variety of lava t , S nav~ ~een ~escri~e~

from the breccias, inclUding dacite, quartjanaesite, poryhyri~ic anaesite

(vel';} Itke that occurring in the Dtil1clas asself,blages) and diori tes d

containin hornblende or actinolite. Al thougt. these fragments .,a~ ~e

qJite fresh the rediw.entary matrix of the breccias t.as been r-eplacea by

e'Jidote ',~i th leroel' carbonate b.n 1 amphibole. The breccias ere of V"l'~

l~cal derivation, all their clastic material being lava frs6ments.



It-

~ The fine-grained rocks, - ucl. 61' volcanic silts onc~ am: ouffs ::re 1.

~C' erall~' extensively al terect and theil- orit;ins ,H'''' uS\l"l:;'y uncert.Di '.

Tuft's ma~ ofte be ijentifiec. onl~ t~' "heir t'rsbVler::t"l texture. -'11",

deformed "conglomerates"are. composed of flattened lecses of ver~' _'ine
.

ma,erial and are alwa~s altered, althou£h tuff ands may someti2~: ~e

recognised in them.

No fresh basic rocks have been described but thre~ :lanu speci...cn<3

(from Boutr. of Copper Greek, Diorite ?oint and the .ainViaring .'iv~l') IiaVt

coarte gabbroic textures. The original minerals are no 10llser pre-eno.

:riteria used in n8Qing hand specimens are Ii ted at the c~l O!· -hie

r,ection ...nd tr.ece rlamcs should be used~ I'ol-.enever ~ossi'ole in

Shearing

~o fixed relationship .as been found between met880~8tism and

chearing. i"or the most part the two probabl~' occurred togethel', .li"Co

enitial shearing preceeding metaso~atism and crY8tallis~tion of 'e~Jnuar~

minerals continuing after shearing had ceased. Generally chlorite ~au

. tinoli te appear to have crystallised duri!l~ sheari .,;, '"i th chl':'l'i r.e

continuing. after shearing. Moso of the epidote and ,uartz cr~-l,.t&llised

after shearing. ~he position or plagioclase is uncertain. and soce Q~- it

is probably primary. Veins of quartz, eyidote and ~hlorite poet-~ate

the main e;l.earing. These relationships are generalisaUons enu. exce:->tilll

to all of ti-em :-.ave been described. r ormsl -..i sSl;sseri ti sa ti0n )1'

t'eldspur snd chlori tisation of amphibole 9robabls proceedt>tlnue ",!i_ugly

of the ~eta60matism und this complicates the textures.
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pyroxene

green, grey. maroon and yellow-green lellses

pale grey-green. very rine-grained, strong

iments at the base of the :!.ainwaring 6roup.

medium green. fine-grained but individual grains Visible.

generally cleaved. ~ Fragmental, often feathery

texture. consists1quartz. plagioclase. sometimes

cleavage. Texture slightly feather3 and the rock is very

soft. sometimes laminated. Contaimqusrtz, plagioc~aBe

chlorite and epidote. also little clay and muscovite.

and rock fragments, all "rapped by chlorite. May be

finely interbanded with siltstone.

it looks like a mottled phyllite.

flattened in the cleavage. which is strong to very strong.

Also lenses of secondary epidote snd chlorite •

Appearance characteristic even when it is so sheared that •

ere:, -bTeen ,o;roundmt>ss wi th sheets and stre.ks 01' chlorite

and knots of epidote. Cleavage moderate.

-

Rocks from the coast and ~e Mainwaring aiver have been divided

volcanic siltstone

VOlcanic conglomerate

epi<lote-sc!:ist - non-genetic term for highly altered rocks. Fine

2

1 ph:llite, schist - grey, fine-grained, strong clesvage. Contain Quartz

and muscovite,+/- chlorite. Siliceous, non-volcanic seu-

4

5

~ into Eeven types recogniseable in hand specimen and in each case the

name is based on thin section descriptions. This list does not include

unaltered specimens which msy be identified by normal methods, but such

rocks are rare in this environment,

I- f 3 tuff
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Juen tit'ica tiO" of' Hand St>ecimens
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diorite, altered l~va light or dark green, medium-grained with

mottled texture and patches and streakE or chlorite.

Usually not cleaved but minerals may be Ftreaked out.

Plagioclase and amphibole abundant •

not cleaved.

Dark green and mottled with relatively coarse,

interlocking dark and light green crystals. Usue~ly

gabbro -7
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SP~ClMEN ~OCALITISS

'Nanderer 'uver

t'rguhart R.iver

71/52-65

78/29, 78/31-33
78/43

. 78/240-242
1'a1nwaring:.;roup
Dundas '~",'])e

Lewis R1ver Vol'~:i!li~B

!lainwar1ng Group

Uainwsring River
upper :'ainwaring

Middle ~inwaring

South CYpress Creek

78/35-40
78/207-212

78/41
78/69-77
78/181-206

78/214-223*
78/249-254*

ff

If

ff

ff

ff
ff

"
"
"

'-'reen ?oint

Copper Creek

Copper Ck. to Green

Coast (NtoSt
S of s.CynreGs Ck. 78/224*

Abo Gk. to Diorite Pt. 78/147-149

Diorite noint 78/146,146'

~D~i~o:*1~te~P_t~.~t~o~C~o~p~p~e~r~C~k.78/229-237*
7b/2h6*
78/143-145

78/48,49·
78/243-245*and 78/247,

Pt. 78/125-142
78/225-229

78/110-124

Green Pt. to S contact 7S/88-S:1*
78/105-109

ff

"

"

"

"

"

"

"
ff

It

ff

If

"

"

ff

If

"

Copper Creek (inland)

Sassafras Creek (inland)

78/60-68*
78/237-239·
78/255,256.

78/104

"
"
"
If

If..
If

ff

• specimens not available
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GENERA!..

Although the river has be~n 'llapped 0ver at leas':. tt,e I'll'st eie,l,t L1iles

of its course from the coast, the sam~le ,~.~ sites Bre wi~ely 6epor~tcd.

Ssmples were taken a/t the mouth or the river, then at approxloately one,

three and rive !!Jiles from the coast, wi.th tl:ree to five -pecilliens cullecte:.

in each area.

A larl,e number of rock types are re,resen ted, inclu.iin/S s:;'.. te "nci

gre~~ac~es, intrusive and extrlsive izneous roc~s ran~inb froQ UBslc to

aci (calc-!ll~aline) in co~:>o"ition And ~yroclast1cs(associated "i til the

uasic Bnd intermediate lavas.)

Tt,e se:1lmcn ts sre oerived from a rJi.Aed Car.Jbrisn-Prc:c:;;oo.-ian ~",t'rCl~n,

uut contain little volcanic material. ?ragoents ~1'0!!J basic or ultraJasic

rocks have not been positively i entlr'ied. All '.;h.c 31' ,fYlUckes are ;"ll"ltered

r

or only sli!Shtly chloritised and

The i~neouB rocks cannot be

the;,' ars typha.l Dune-as type sedi;"en;;s. I

det'inatel;r pluceu ill ar,y pb.rticullJr grpup, I
b'.... it Is siJIli.'ir:ant thElt most are fairly fre"h, :,ith a littl" c..:lIl'J,'ltis-

• a tion ~s the only t~rpe ot' al tera tlon. ':hese i.:50(;o l.lS roc..:· ,t! lila ke 1..>J G ,. [.. sal t­

andesite suite ·I"i:hin the nediments, consis:in!,; of rertricted flows ,....... ,,,t/.,

aEsociat~d pyroclastics snc ~inor acii intrusives.

~apping e-ee~e'~ep~e!e- indic..:ateo D conaidera le U.lc&nees of l'OC,:&

descri.:Jed as ,,:oecn turfs ar.d lal:.. i:18te.: slIts' on s v•• lct. .,Quld. ;)e t: :,10a1

of the c.8inwat'ing Jrpup. nowever it is consi.ibreu d,; ~ii sizn~. iC.-Lv ;;r;<.t

none of the specimens examined sho .. el theI' the shearing O!' the ~cta;r,o:,phic

assewbla~e epldoLe-actinolite-chlorite-pla 'ioclase .hich is churacteristic

or ~he ~~inwaring Group.

'\
~j

So long as the :"ainwaring Gl'OUl-l is aerineu on i tB I, et",!~o1'J)hiLm 1 t

cannot oe considered to exteno. as fa," north as the ,'{anderer !tiver. On



..

..,

\

-,

104020

\ 1<1)

present ,mowledge at' the ,.tructnre it is possi"ole :,he :..ainwarin" Gl'ou;:J

is a latera/l, metasomat1!lld equivalent of: the DundaS t.ype rOCKS in the

:Ianderer •
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Cat.No. F1eluNo. ~uec1men

3

5

o

o

o

5

5

3

3

1

1

1:1

miles t'rom
river mouthRock tYpe

tut"r

chlorit1sed granodiorite

hand spec. andesite

T8 fine greywacKe

T.8. 8i11c1ried andesite? (chert +
plagi0clase)

1'8 136296 porphyritic gabbro 01' bauul$'

1'8 elate

1'8 greywacke

T8 B6298 sheared~ or greywacke

T8 B6299 grey!acke

T8 36100 banded pyrO~ aplite

18 B6297 porphyritic basalt

hand spec. greywacke

hand spec. oniesite

TS B6101

1'8 B6102

(216)

(208)

(209)

(:e10)

(211 )

(21 )

(:e13)

(214)

(215)

(217)

(218)

(219)

(220)

(221 )

• 71/52

71/53

71/54

71/55

71/56

71/57

71156

71/59

71/60

71/61

7'i/62

71/63

• 71/64

71/65

'.

-,

",

~ l
•I

• •
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7J,ill ':'! "Chert" silicified i<!Tleouc rock? 31Jiles frol!l river moutt,
Card 47

71e rock is dar< grey, dense and banded. ~he cut surf~ce shows small

dark and clear pa/tches in a lighter groundmass. The light patches

consist of ragged, undulose secondary quartz and plagioclase 'oligoclase)

crystals about O.05mm. long. "he dark areas are very 1'ine plagioclase

end quartz with abundant tiny elongate grains of chlo~rite and clino­

zoisite(?). There are also rare large grains of carbonate, chlorite ano

oxidlscd mab~etite. Grains of plagioclase (possibly andesine) O.2mm.

accross contain inclusions of sericitc, chlorite and groundmass material

and these may be the only original crystals in the roc~. :'he fine pl",.;i0cla

is distinguishaole fro~ gI'oun~~ss ~uartz only by its tNinning and both

are prObably secondary.

\ The rock ~ay have been igneo~s but has been completely silicified

" nith ~he destruction of all original textures.

, 71/53 TS B6296

Thh., ,ection

nornhyritic ~abbro about 5 miles from river mouth
Card 212

•

The original rock consisted of idioblastic pyroxene phenocr~sts up

to 1i5mm. long, set in a grounlli~aus of interlocking, sUbhearal plagioclase

laths und fine, granular P;;I'oxene.

~he p~roxene is unaltered apart from a li"'le replacement by chlorite

snd asphibole in the centres of a few crystals. It is colourless, with

large extinction angles on the prismatic cleavage and a ~oderate 2V (+ve.).

It is probably augite. any of the large grains show perfect crystal

forms, with twinning and cocnentric zoning Quite common. Some phenocrysts

form clusters of interfering crystals.

The plagioclase for~s shadowy laths up to O.3mm. long. It is

considerably altered, with clo dy chlori~e ana sericite inclusions and



.J

po tches of fine, st;.1.ned. epidote. 1'0 determination of composi tion is

possible•

The most ~pect~cular secondary mineral is quartz, w~ich force larEe,

orten idio:>lastic crystals in the groundmsss. These long, pointed crystals

are al~ost always separated from ~~e rest of the roc~ by fringes of

brownish chlorite or chert. ?he crystals 90metimesfho~ faint 9trea~s ~hich

may be pyra~idal ero~th lines. otter quart~ crJstals are quite irregular

and ~erge into ~atches of fine silica.

Quartz and chlor1te are Inte secondar~' minel'als, prooably later :han

the sericite, epicote and green chlori~e replacing plagioclase.

71/54 Andesite ; ~ile up first N-tendiug tributary,~ mile from
river mouth. ~

HenJ Snecimen onl~

The rock is dark grednish-grey and generally very fine-gr. inea,

with Gark green phenoc~yst8 (hornblen~e plus chlorite?) up to 4cm.

The rock is clean and little chloritised, with quartz, plagioclase

and rock fragments u~ ·0 3mm. long. The clastic graIns are wrappeu y

across. ~here are a few large felds~ar phenocrysts.

Card 29Qouth of Wanderer RiverGreywac~e

-I
rilms of muscovite and chlorite. SinJle mineral grains include clear,

corroded quartz, fresh plagioclase (often with croas-hatched tinning),

clorite, muscovite, biotite and iron oxide. Rock fragments derived from

Cambrian sources include vein quartz, secondar, quartz and chert, .

~ chloritised glass (?) and chloritised plagioclase rock. Precambrian

fragment. are rare- a few stained quartzites, rare mica schiete, rounded

fra gmeets of slate and shale.

There aie is slight preferred orientation of elongate grains

parallel with the irregular cleavage.



]1(56 Slate mouth 0f the Janderer ,iver Card 43

Hand Specimen

This is a grey, banded slate, very fine grained 'liith Sf".. _1 "nicaceo:..s

fleCKs on the uncut surfaces. Colour bandin; ~s ~iatinct but discontiJluo~s.

- su~gesting deposition on eroded surfaceF. There is a strong ele&va6e

parallel to the banding and a wea~ one at abo~t 300 to it.

Thin Section

This is a fine, str ngly foliated rock in which rot:r..-;ed., elongate

quartz grains (to O.1m~.) and less common fresh plagioclase (Ql~gocluse),

plagioclase-cl:lorlllte sggregates and flakes of green chlorite and muscovite

are wrap~ed by alizned fla~ea of Duccovite ani biotite in &n abundant

matrix of' chlor1 tc lind aerici teo ~:'ains and thin ptrin"s of p~-ri te are

scattered throughout.

Tr,e banding seen in the hand f\;>eci::len is (lue to gI'aillGizo ".."riationa

snd ~atrix abundance !55~ in the coa~6e ban~s, 7C~ in the fine ones)

~hich in turn affects the degree of weatl:ering and iron-staining.

Fe" conclusions can be drawn about the p::,ovenance of ou~h a fine-

gralneci rock. ll!!rtz grains are atrair.ed and !!!i~",s etJ'"ll~Ci::.nt, su~ge:tin,:

Preca~brian source roc~6, but there are no really distir.ct~vc fr.,gmcnts.

71/57 fine tJrerwac~e mou th or the '.':anuerer i,ivel' Card 30

\ Poena Specimen

The rock is tine and denae, wi h poor clceva:;e and slic.~enoide6 on

one aurfEce. Spec;Cs of white mica and a few dark: gr-aina are visible on

the weathered surrace, but none of 'hese exceed O.5~~. ciameter.

• Thin Sec tion.

The rock i8 rather fine-grained, with b!indin..,; and sligh,; pl'ei"errea

orientation of graina. It contains about e~ual quantities of Quartz, rock
,
I



•

I

~4-

rragments ?nJ matrix (chlorite and bronn, stained muscovite) with

lescer pla~ioclaee and some ~uscovite. biotite and iron oxide.

The quartz grai~s are moderately rounded and otten corroGed on

their m3rglns. Some grains are derormed. Defor~ed qu rtzites ~ith

equant or elongated grains and ~ica schis:s are probably derived from

Precambrian ro"ks.

J.. few ~rBgmento of chert are present and there is one quartz

spherule and these grains appear to r.ave co~e rrom a volcanic terrain,

probably Cambrian •......

As in 71/55. there are seri~itised plagioclase grains ani rresh,

"rains ",ith cross-hatched t..-inning. Fresh ple.~i0cle.Be ie not CO!!!ll!on in

71/57 and the total :,:lagioclase is about 10"';. Oli£;oclase is Ule :nost

calcic plagioclase deter~i~eo.

~here are a large number of rounded rock fra~ents composed largely

or con:oletel~' of chlalli te, and these are der·ived from altered Cambrian

igneoos ~oc~s. O·her fragments are rich in talc(or possibly muscovite)

and oi.lori te and are also originally igneo\.;s. Seve:"nl l'rngments appear

to ,e altered glass, but this "s uncertain.

~t.e '!latrix is abund •.nt. ','"ny clastic ,;r"ins hav" 1"rir.Ges of pale

sreen chlo~ite ar.d chlorite marginally replaces qUartz a nd plagioclase

in m3~Y cases. Between clastic grains there is a dark matrix, dOffiinently

chloritic but also containing ~u8covite. decomposed plagioclase anu ~

liJlonite.

This rock differs from other greJ~8c~es escribed in b~in~ fine­

grained, wIth xore abundant matrix•

•

I~
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P.and Suecillle:l

71/58 TS 36297 Basal t

45-

about 5 miles I'rom the r.louth of the riv"r
Card 210

The specimen is deeply wea thered, wi th a small core 01' fresh :~ ey-

.;reen rock. I t is richly porphyri tic , .vi th dar!!: green an-l tllli te , "t '.l~d

phenocrysts 1-6mm across in a fi~:e groundmass. The rock is qui ttl !ilsssivee

Thin Section

Large clusters &nd ningle crystals of clinopyroxene are scettered

in a groundmass of fine, interlocking plagioclase, "ith interstitial

chlorite, granular quartz and pyroxen~. uartz and chlorite may be Jrimtlry

mir:erals.

The pla6ioclsse is quite fresh with a few sm~ll chlorite inclusions.

Lathe of plagioclase reach O.6mm. in length and are the dominent cr~stul

form. The composition is sodie andesine.

The groun:UJ8ss is in equilibrium w1 th the phenocr'sts, and 5:'1011

plagioclase crysta:ir penetr~te the edges oi" pyl')xene, ";Jut genera'.l:r th~ fIne
material tends to flow round the large grains. Pyroxene cr;ystals al'e often

frcJtured, and may oe blea~hed at the edees and sli~tl:r chloriticcu. The

pyr;>xene is colourle,:s augite.

Eand JpcciClen

71/59 TS 56::~o shea:- d ':'ufr about 5 niles from the lOOti th or ri'''er
Card. 209

\

The roc;';: is br::mnioh-,;rey w1 th a ,::-ood cleaVage. Grains ut' various

colours up to 3=. long ar'e flet.tened in the cleavui;e ar.d surrounded lJy

fine brownish mater1al.

~nin Section

The ro~k is strongly cleaved and stained, consistin6 of rock illlU

mineral fra~enta in a dark chlor1tic matrix. Presh angular fragmer.ts of

clinopyroxene are common and similar crystals occur as phcnocrjsts in man:

rock fragwents. Single crystala pf altereo pls310clase are also COlaillon.

,



f

I

I

about 3 miles !'ro::l the river UlOt~tr.
Card· "08

Many of' the 1'°-,c]( fragments arc too chlor! tised to ic.ent1i'y. The

most abundant type consists of fine, very altered plagioclase ag~egRtes,

some showing r10w te"ture "nd some with plagioclase or p,jroxene

phenocrysts. ~;ost of' the f'rsgnmn;ts have indistinct margins due to

reaction with very fine-grained, brownish c lorit~ or the matrix.

Quartz is present only as a little secondary material associated

wi th plagioclase in some l'ock f'agJllents Bnd the section contains 110

material derived frOID sedimentary roeits. All the fragments and crystals

have their origins in basalts or andesites an~ the roc~ is eIther a turr or

a greywac"e wi th a very restricted. SOUI'ce area.

71/60 "Z'S '36::'9'7

liand Specimen

The rock is brownish-grey with a 1"ine, sandy texture. It is massive

and hard with low per~eability.

Thin Section

The rock is an uneven-grain~d greywacke, with rounded clastic

fragn:(;:l ts up to 0.1;=. across. Angular qUS1'tz grains bre the main clastic

components, with minor single crystals of plagioclase, wicroc:ine tinu musc­

ovite. Rock ~ragment6 ere common, with chert and siltstone ~he mOst tibunuan

t:3-'1les. These grains are dirt'use round the margins, probabl~ a.ue t)

reaction and rccryutallisation of' fine silica. Quartz-muscovite ag6regates

are aloo cocmon.

The groundm£.ss is not abundant. due to the wide range of' g»ainsi<;t:ls

in the clastic material. It consists of' stained clay and a fine .l'ecr;;atal1­

ised chlorite cement.

~e rock 1s a tine gre:,.'Wc;cke sanda...tone derived from Ii granitic

source. ~here is little material which is likely to have come from the

andesite-basalt terrain described above.

0\0IV
i~

I.
I
I
I
I
I
I
I·
Ii

I
I
I
I
I
I.
I
I
I.



rana Speci:nen

~he sgeci~en has a most unusual appearance. :t is quite maspive

71/61 TS ,,6100 banded ~{rnxene Aplite

10l1C28

about 3 ,niles 1'rom mouth
Card I'll

\

and 1'ine-~rained, wi th parallel white bands about 6mo. apart in a

brownish groundmase. ~hite blotches are common extending out from the

banus, which are only about 1mm. wide.

'!'hin tiection

The L'OCK .is generally extremel:! rir.e grained, 'Ni th a rev; isola tea

crystals or quartz and plagioclase up to 0.25 !llffi long. ':ost or the roc;C

consists o~ very rine quartz, possibly felds9sr, an~ whispy ~asses of

r'llscovi teo In this l;ro'Jndmess are scattered f'lRkes of' bright green A

chlorite and larger, irregular grains of quartz, plagioclase and ra~e

magnetite.

The pale bands eeen in the hand specimen are large ~asses or granUlar,

col0urlefs p~~oxene,a ~e~hfittle grains within a mass havin~ similar

opti~al orientations. interstitial material is gran~l~r quartz.

This is prob9bly a dyke rock, approxioately aplite in cooposition

Lu. rath~r poor in f'eldspars and rich in pyro~xcn~. ~o explanation for

the ?yroxene bands is apparent.

H~nd Specimen only

71/62 Greywacke ~ mile up U-tendinl! tribu tar;,', ;lmile from river
maUch.

'_'he rock is bro\lfllish- :.re:i with a rine, sand~' texture and no cleavage.

A rew lar3e quartz grains ( up to 2rnm.) occur but most clastic grai s

are Ieee than 1mm. acrose. The rock is very similar to 71/60.
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e"crss:als of clouuy heQlandite or ~uscovite plus fine granular epidote

groundmass of yellow chlcrit~ and minor zeolite. The plagioclase is
either

invarialHy al tared, beine ~r pSF;udoJlu,,:,pilO:::.:ill,0Y stilbi te, single

-i8-

:';- mile up N-tending tr'itutary, ':- miille l'r'om
Cari 24 river mouth

'1'5 3610171/63

In han'::' ;;peci'~en the roc;C 100Ke li<.e a oedium-:,rained greYYlacke.

It consi s ts of freeh, 1'1-ac tured ti tanaugi te cr.,'£, tals, r'aaged glass ('r)

fragments wi'h plagiocl&6e phenocrysts, altered plagioclase laths in

highly curve·1 vesicles filled lIi~ zeoli te (e tilbi te) in a spurse

with a little albite. Pyroxenes often have n _im of stilbite, rarely

nlnite.

This roc~ was prob&~ly deposited from n fluidiseu system ~onta1ning

plagiccla e and p~Toxene crystals ana frug~ents or chIlled Ihva (~lass

with phenocrysts). ~h€ flow wa~ consolidated with the crystallisation or

hydrous minerals. Later ~lagiocl&se as sUbject to low-Jrode al~erat~on

·~ ,
but p~·roAene6 were nut arf'ected.

Hand Soecirnen

71/64 TS 36102 c illori tised}ranodiori te t !lIile up 11 tributary
Card 215

The rOCK iB dark grey-green, mass1ve and heavy. In BODe ~artB

lath-ll~e 98le cryrtals occur in a dar~ groundmsss but elsFwher~ there

are lsrge, diffuse 'naeses of pale green material and irregullir Vihi te

patches. Pyrite grains are common.

Thin Sect.ton

•

The texture is controlled by the strong rectangular cle~v3ge of

feldepar crystals. The t'eldspar is plagiocl[· se (albi te, with low relier'

and moderate 2V +ve. )but the 011 cleavage ia unueuall~' :pcom1ncnt. '-=luartz

is the main other primary mineral.

Quartz forms fairly large, highly irregular gl'ains interstitial to
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plagIoclsEe. The relatIon2hI~ be"ween an6ular plagioclase 8nd ap~ec~al

~ual'tz can be seen in a few areas but in many ~vre it is o06cure~ by

, invading chlorite. ~&S6eS of fine quartz aEsociat~a ~ith ~hlori"e and

epidote nay be 8econ~ary.

Lar;e angular bodies of brown, opaque material are probuuly altered

•

•

.'Uch of the intllrstitial materI::.l ia seconc&.l·y, consiBtin!$ of

bridht green chlorite and yellov epidote. Chlorite corrodes quartz

grains and !Ila~' replace -lagioclase along cleava;,;es, ernphasi sing the

felJ.up,r crystal f'orc:s.

SOl'le areas o~ the pock are very rich In raggeCl m&BSeS of prehnite.

Individual flakes l'each O.4ml'l in len;,;lIlh, out generally the crystal fOrllB

are controlled by the currov.nc:.ing lninel'ala. Picrous intergrow'th 'lfi th

chlorite ie common. The mine a1 is ~rownish, ,iith relief a little hiclh~r

than thbt or 'luartz, :31li L1odel'ste ilire ringence. It has a J:::oderate 2V +ve ••

Gleavage is lnuistinct out fibrous sections are len~th-rast and have

8tra~sht ex"inction.

7ne onl~ definately ~ri~ary constituents of the rock are albite ann

queetz and on this basis it wust be clasai.1ed as granodiorite. There are

no textures to indicate the rock las a lava.

nand S~ecl~en arly

The rock is ffiassive ~ith a very fine, crystalline, grey groundmasB

and scattered pher.oc~ysts 1-3~. long. ~h~ pllenocrysts are greenish-orown

horn lende or au~~~e or pale green to white feldspar. The rock is

prooably Bi~1lar to 71/54.

,

\

~J

~l
•

71/65 AndeFite ~ mile up H-tending u'ibutar:l, ~ milt; from
river mouth
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GENERAL

Eight thin sections are del)critied covering tbe main part of tLe

II
i i

II
only representatives .

i

All but two of the specimens belong to the Dundas tJ~e, and incluce

SPECI1~NS fro~ the L~QUF~rtT ~IVER

104031

I I

tr'l.uhart River and its large southern branch. !
1

I
I

greywackes, diorite and gabbros (or basic crystal tuffs) qUite comparable

speoimens from the middle Urquhart are considered the

ondary mineral assemblages typical of Mainwaring Group rocks. These two

with Dundas type specimens fro. elsewhere. Granodiorite is uncommon in

the Dundas Group but examples comparable to 78/32 have been described.

78/33 and 78/43 are basalts showing the type of alteration and sec-

of the Mainwaring Group in the area, although all the middle and upper

reaches of the river were originally mapped ae ~ainwaring Group.

~
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I
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31

sheared chloritic Gabbro or!B!! Upper Urquhart

altered por~h~ritic Basalt G1156, 2i miles

"
"

"
"

"

"

"

"

"

G1145, 1~ miles f'rom ".outn

G1162, 3 miles

i mile from river ruOUUlG946Greyv;acke

a11ic1ried greywacke

Granodior1te

altered :Basalt

chloritic Diorite

sheared Gabbro or~

URQUPJRT RIVER

73/29 TS B6105

78/31 TS B6106

78/32 TS B6107

78/33 TS B6108

78/43 TS B6113

78/240 TS

78/241 TS

78/242 'rs

,
<



78/29 Ta B6105

Ra!'ld Snecimen

GreyWacke

32-

t mile from riv~r QQuth

.~

The specimen is sheared, with flattened lenses of fine gre~- anli '1Illi t

mat_rial in a pale, medium-grained roundmass. There is a persistent

li:.eation consisting of streaks of dark micaceous minerals on cleC1vat;e

surfaces.

Thin Section

The rock has a strongly deformed fra ..mental texture, with rouncieu

rock frbgments and crystals wrapped by a fine crystalline 6Tound:nass. -

"~The specimen has indistinct banes parallel with the cleavage and the
,~-

two main cands &De deffer in composition.

The 9alest bane consists of large, pale brown b0dies (stout i:~. l0n

and single crystals and aggregates of quartz Burroundec ty very fine Quur

and chlorite. The chloeite has recrystalliscd to ferm ~ringes on lurge

grains nad produce a flow texture in t'-e groll,l'ldr;;ass•...any 01' the lUl'ge

grains have been rotated juring shearing and do not lie in the foliation •
intersti tial

The brown bodies are filled with fine muscovite with rims andA)atches

at' feldepsr, and these bodies a"'pear to have been pl"gioclase 1."ths.

The darker, more weathered bands contain a ~rcster concentr tion

and variety of clastic grains, and the groundmass contains ~uecm.ite as

well~ as quartz and chlorite. Rock fragments inclUde chert, ~uar~z

moaaics and mica-schists ss well as siltstones. Altered pIEgiocl~&e is

much less common in these bands than in the pale one, while quartz <:ind

muscovite are more abundant.

In most parts of the section the matrix is very abundant and in

some places it exceeas the volume of clastic fragments.

The rock is s gre~'Wacke, but deformation and silicification have

given it an appearanc~ unlike other gre~Nacke5 described. Altered

, "
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feldsp~r is unusually abundant, psrticularly in the pale band, ~hieh /jay

be a tufftbn textural evidence. The presence of chert, siltotone and

schist fragments in the weathered band probably precllides a p~roclaBtic

origin for ti,e ...ho::'e rock.

78/31 (227) TS B6106 silicified ~reywacke ~ mile from cosst

Thin Section

long aligned in a pale grey matrix. Although it is qUite por~us, the rock

is strongly cemented and very hard. There~ is no cleavage.

1

Hand Specimen

The rock is coarse ained with pink, white and black grains 1-~1Ia.

Angulal' rock and mineral fragments are Bcatterel: in an abundant

silica cener-t. The cement is generally withcut foliaDion but in~ rare
•

instances elongate quartz crys~als and chlorite form pressure fringes on

clastic ains. The groundmass is mostly very fine silica with P. little

I

•

coarser quartz and a f~w small nica flakes.

The clastic [rainc are eencrally siliceous - quart~ grains und

ag.;rega tes, quartzites and quartz schists and dark cilert fragments. 'Ihere

are also large fragments of partly sericitised ~lagioclase and ~icBceous

and chlori~ic ~il s~ones.

Several round.d fragments consist at interloc~ing altered piaciociase

grains and are derived from Cambrian lavas. 7he quartzites anc 6~hiEts

come from and Older Precambrian metamorphic terrain, whiae the siltstones

are pr00aoly from the Cambrian. The cherta may be sedimentary feagments

replaced during silicification but their origin is uncertain.

Silicification is e~tenBive and occurred after regional shearing.



The feldspar~ OQftS1SLS 01 interlacking plagioclase laths with clear

Thin Section

or fractures.

10 l1C35

1! miles from the coast

- 44-

Granodiorite

Hand f,pecimen

78/32 T3 3~107

a few of them up to 3mm. across. The specimen is massive, without cleava~1

The rock consists of interlocking feldspar crystals ~ith minor \

interstitial magnetite, quartz. chlorite and a little biotite.
(11"«

The rock is medium-grained wi th interlocking green and I',hi te c~'ystall

irregular rims of potash feldspar. Uost plagioclase crystals are sericit-

ised and contain tiny chlorite inclusions concentrated along cleavages.

Inclusions make R.I. determinations dificult. but the plagioclsse

a ppears to be I\lbite. The rims ",hich occur on a large nurr.ber of

, plagioclase crystals are only slightly cloujy, with high 2V -Ve.ml~ both

R.I. and birefringence are lower than those of the adjacent plaeioclase.

Th$S Mineral is probably orthoc,ase but the characteristic orthocL'se

c_~avage 1s seldom Eeen.

Quartz is a rare interstitial mineral. oc~urrine in anhedral cr;,-stai:
the

often separated from ~'eldspars ly rims of chlorite.

~ost of the coloured silicate is bright green cnlorite, which

contains slivers of biotite. The structure of the chlorite indics.cs ,

• that at least half the or1sinal mafic Clsterial was biotite which has

been replaced. Thin parallel strips of ~agnetite in the chlorite intiicate

biotite cleavages.

Within the felsic part of the rock there are a few small crystals

of accessory minerals, notabl~ apatite and epidote.

~e rock is granodiorite, with the essential minerals albite,

orthoclase and biotite with minor quartz and m,gnetite. However it is

not a perfect eutectic iuixture, since the or1:.hoclase always rorms rica
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on plagioclase and quartz is a late nineral and much less a~undant than

expected.

Fgsgments of a sioilar rock occur in a grcYWbcke 18/31 one illile

to the west.

78/33 (229) ~s n6108

Hand Specimen

altered Basult
. I

about three miles from coast

The rock is green ~ith a fine, cr~8talline texture. A few dark

grains reach 1mm. across but the averago gralnsize is much less. Tte

rock is massive and without cleavage.~The cut surface shows SOIDe

large shado"py masses surrounded by light green Jlaterial.

Thin Section

The section contains lar~e areas of fr~sh rock sDrro~~~ed by very

fine-grained. stained areas rich in epidote and ~~eared zones of fibrous

amp!'.i'c 0 Ie.

The fresh rock ig rine-gralned. with thin laths of ~lagiocl~ae up

to 1mm. long and round granules of pyroxene and epidote. with inter­

stitialbnhedral plagioclase, chlorite, a little fine amphibole and

~ oxidised iron ore.

rhe plagioclase is slightly sericitis~j oligocluse and appears

to have been the first mineral to cr~;stallise. Small grains of colourless

clinopyroxene sre also primary.

Epidote forms small gratns and relatively large, twinned crysta19.

and appesrs to be secondary. Epidote. chlorite and needles of amphibole

all penetrate the primary plagioclase. chlorite also forms an~~lar

patches rimmed with fine quartz, and there are many cavity fillings.

In altered parts of the rock the plagioclase is completely

chloritised. The mineral a~semblage is epidof.e-chlorite-amphibole. all

. ~ fine-grained snd heavily stained. Amphibole i8 concentra~ed 1n stained
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Although there has been considerable alteration in these zones ther-e

is no siJTI that ~ elongate plagioclase laths ever existe~ in these

areas, so th~t grar.ulation may have o~curred early in the history of the

rock, possibly during crystallisation.

Oligoclase and clinopyroxene are the only certain primary minerals,

while atundant epidote, actinolite and chlorite are secondary minerals

typical of al tered ::ainwaring group rocks. The ori~i{)al rock was basal icr.

altered pOrph)Titic Sasalt 2t miles from Coast7~ (~) TS B6113

J.

\

.,
•

Hand Specimen.

The rock is green, wi~h an uneven texture and ~ottled appearaace.

It is very rine-grain~d with dark green ~atcheF 1-2mm. !lcross ~he roc~

is cl'ossed by a network of fine, pale green lines of' alt.eration -;>roducts

and is massive and uncleaved but deeply weathered.

Thin Section

The rock is genel'elly very fine-grained wi th scattered aggi'egatea

of co. see plagioclase and epidote crlC~als. The fine material consists

o. scattered needles of amphibole and rare ~lagioclase and gra~ular

epidote and pyroxene in a groundmass of plagioclase Bnd chlorite. It

differs from 78/33 in that plagioclase is al~ost always con~i~~d to

soall, anhedral crystals rather t~an elongate lathe.

Stbined strings of fine, granular epidote are common and in some

cases enclose veinlete of secomdaey plagioclase.

The phenocrysts are corroded crystals of plagioclase up to 1.5mm.

lo~g with chlorite replacement along the cleavages. ~rystsllisation ?r
seconC1ary minerals has been so extensive that plagioclase cl'ystal forme

are indistinct • Coarse t:pidote crystals are associa tea Iii tl, the

phenocrysts an1 in some cases several epidote crystals surround a mass

or ran-shaped chlorite fibres. and t.hP.AP. bodies ~ay have ~e~n veclcles
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Th1s rock 1s si:;;1l"r to the non-p09h;y-ri tic 78/33, but in this case

the ori inal textures are leFs welli preserved And most or the gru~nd~&ss

plgioclase has been replaced by seco'-dspy min{.,~r·als, tiS in t1,E:: I.,ore

altered narts of 78/33. The ~ri~ary in both are oligoclase, clinopyroxene

are minor iron oxides, and the ~riginal rocks were apparently vesicular

basalts.

]8/240 (~) sheared chloritised Gabbro

nand Specimen

Upper rr:;'uhart

-,

T:-_e rock is dark green1sh-Ere;y- with dark Grains up to !:In.''J. across in

a rather sheared, med1UJ:l grained, crystalline groundmass. Dark g-!'ains

are fltlt and platey and their parallelism gives a Fli~ht cleavage. The

roc;c is 61terc~.

Thin Section
lI/l\

Fresh pyroxene cry~tals and large ~T.innen pla1i~clacc 6ra~r.s ar~ ~,

wrapped ~y lenticular plates of ~ine-gralne~ green chlorite ~itil S~~~-

green 'Jire!'ringence. Cleavage planes :!'1lled with dark, dusty !Jaterial ~

curve round the p;y-roxenes and slice through the chlorite fltlkes.

The plagioclase is +ve. with high 2V, but tYiinnin,- is rare. ;'1".cre

fine t:... ir.!:ing occurs one set of twins is zer.erally r'e..,lacaQ 'by .;:hlul'i teo

Grains rarel~' shoVl cr~'6tal i'ac,,!' or cleavat;e, thou;;h a f''''n a1'e elCIlLate,

and no ceterminations are possible. In the unaltered rock pla£iocl~ce

and pyroxene formed a granular mosaic and there is no Flgn of cphitl..:

texture. ~he feldspar is commonly cracked and partly replaced by chlJrite

but the usual alt •. ration to sericite and/or epidote is not observed.

P'Jroxene is pale brown ~ith hi~ extinction angles and is probably

augi teo It is often cracited and parti~lly replaced by colourless a,nphibole

and sometimes chlorite, but alteration is not exten8ive.

Chlorite is the most abundant :Ili eral and may be late primary, or

l
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alte~natlvely a secomdary mineral replacing mesostasie(?) and relaopDr.

It crystsllised berore the shearing.

Oxidised iron ore rorms large, opaque patches. ?r0m the angular,

skeletal ~orms or so~e o~ the bodies it appears the original illine~~l was

ilmenite.

Ii

has been replaced by chlorite (which ~ollows the plagioclase cleavages)

birefringence rnd occurs as masses o~ short tufts interstitial to plag­

ioclase and surrounding fractured pyroxene crystals, or 8S tiny grains in
plagioclase. II

, ,

II
1 I

! I

, ,, ,

2xu. 5mIllI I
f i

I I
I I

~ine fllorite

Small pyroxene crystals are fractured and s*rrounded by chlorite

The specimen is very small and d.t;epl;y weathered. ':'he cut surL'sce

ThIn Section

altered.

SummarY The original rock was an even-grained gabbro containing augite,

un tw inned plagioclase, ilmenite and possibly much late primary chlorite.

Lenticular rl~es or fine-grained chlorite crystallised before shearing,

some replacing reldspar. Colourless amphibole formed at the edges anu

78/241 (1~95)

ApprOXimate mode - chlori te45;;, augite 30"7., plagioclase 15':), ir'G;; (lxi<.ie

S'-')'//8 an uneven-+Sl'"R$n;I:d texture wi th whi te und dark "reJ grains 1 to2:n.m.

along cracks in the pyroxene, which 1s rractured b~t not extensively

and staining material 10'j•

long seattered in a westhered, rine grey groundmsss.

I
I I
I I

plagioclase. The feldspar (oligoclase) is ~resh and clear, but mucl1 of it"
I I

and colourless amphibole in a groundm&8S o~ coarse, generaLly anhe~r&l

and ~ine granular epidote. A ~ew plagioclase laths are as large as

Clear rims are rare on plagioclase grains rich in inclusions.

The chlorite is green and sl~ghtly ryleochroic with Berlin Slue

i
l
il
l

I
I
I.
I, .

'I'
I
I
I
I
-I
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I
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The pyroxene is t'ine-grained <.nd fractured, with chlorite, amphioJle

or weathering products occupying the cracks. It is pale b~oTIn tb neutral,

with high extinction angles and is identified as augite.

introduced by weathering, but some are probably ultered pTimary iron

Ra~ged b!·ownish to blac;{, opaque grains are comIDon and man~' are ~.

oxides.

Saa~9ry Summary The origin... l rock rlas diorite,. \.i th small augite Ci'j"st-·

als set in a base of coarse oligoclase. ~he feld~par has partly altered.

to epidote and is partly replaced by chlorite, while the pyroxene is

surro_nded by chlori te and a little pale al.',phibole.

Approxima te mode - plagioclase 4C;h, chlori te 25%, augi te 15~, epidote 1u .,

iron oxides 10:••

78/242 (l±:l§l shear~d Gabbro or ~i ff Upper Urquhart

Tile speclillen is med.iuDl £Sre,i ar.d heavi!.y weathered. The cut surface

has a cleaved, streaky appearance ~ith pale and dark Grey sl~vers roughly

al:~TIed in a mottled grey-green grounUIDtlSs.

Thin Secti0n

'''he rock is very strongly sheared, \';1 th thici{ baneie of iron oxiu.es
,

along shear planes, and this empr.asises tte fragmentar:i texturc.~r'esh

pyroxene grains, partly replaced by colourless, ~i rous amphibole, are

extensively fractiDed, the fracturing being associated hith the cleavage

of the whole roc~. 7he p:,-roxene grains are set in COlourless chlori te ,. i t[

very lo~ birefringence.

The interstitial material consists of coarse grains of cloudy, chlor

itised ?lagioclsFe, generally cleaved into elongate lenses, and large

lenses of pale green, fibrous chlorite with Serlin 3lue end ~'ellow-browm

birefringence. ihe chlorite contains very fine amphibole needles. The
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chlorite also wraps and encloseE perrect six-, ided epidote cr' stals ~bicn

occur sin61y and as clumps and ere ppparently Ip.te p~imary minerals.

Small quartz groins sre scattered through ,he Most alteren parts of

the rock ar.d some ~'rom nclusions in al tered pIe .ioclase. ',owev~r qt<artz

is not abundant.

Large oasses of dusty, opaque aaterial may be remnants of iron

oxide bodies, but this is uncertain. ~hey are frequently rimmed with ~

chlorite with short fibres at right angles to the boundary, and thus

oay be an early texturl.l element.

Conclusions - The rock is apparently a gabbro. Its texture is highly i
fragmental una :his is at least p",rt.ly due to stron3 shearing, ihich is

the o;:ost re(;ent event r<:co;;:tis6ahle. However it i8 pcssible tLat :;he rOl:-<

was f'ragmen tal i.lefore shearin/; and i t ma~· have :leen II ba~'ic crys tal tuff'.

'"he plagioclase is too altereu and aef'ormed to be identified, and it is

unusual in con~5inin~ quar'z incluFions.

If the rock is ieneous its hi~tory would be 5S follows- crystallisat·

ion of ~yroxene, plazioclase anc quartz; ~yroxene ~e,laced ~8rginally by

colourless aophibole (cummingtonite?) and epicote crystallisea. Arter

cooling pyroxenes ~ere fractured. with colourless chlorite and possibly

amphibole formi~g in the crocks. Alteration of feldspars ( mainly chlorit

isation)and I'ormation of large lenses of chlorite and amphibole ",hich

wrap round earlier minerals preceeded 01' accompanied ahcaring, and

ehearinb continued after chlorite crystallisation ceased.

Approxima te mode - pyr.Jxene 25%. chlori te 25-;. altered plagioclase 1;:),;,

iron oxides 15%, epidote and amphibole 10~ each.
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Uoper Crguhart Intru.ions

78/240 and 78/2'.2 are fairly similar roc~~s and both are sheareci and

- chlorotised gabbros or possibl' basic py oclastics • .18/241 is ratiJer

different in texture and is similar to"diorites" described froll! other
c

areas. The feldspar (oligoclase) os fairl, fresh and somewhat poikiloblasti,

and chis is a t"l'ical diorite texture. The felc.ispaI' in ti,e two basic

rocks cannot be identified due to alteration and scarsit~ of twinning.

I t is "1ossibly albi te and these roclts J1<J~- have spIll tic af!'ini ties since

in their other features they correspdnd I'euscnably ~ell with some

described spil1tes.

I~

/-.



G1:'tCI. "NS f'rom SOlT'H CYP-.J::SS C:FEK

coast 1illl. S of
S C~'pres5 Creek

-

•

Sixteen speci~ens are recorded from South Cypress ~ree~ but none

are available f'or examination. 'rhe f'ollo,\ing descriptions are taKen

from the field specimen register.

78/214 ferruginous, resinous phyllite

78/215 quartz plus black rock

78/216 p;"ri te cubes in green tuf'f

78/217 fresh green tuf'f

78/218,219" " "

78/220 green tuf'f (c.f. rock at mouth or Copper Creek)

78/221 " "

78/222 green stretched, mottled rock

78/223 oranze-pink banded rock

78/. 24 arg1l1i te wi th p~Ti te and quartz vein

78/?49 green tuff'

78/250 greywacke wi t:l galena

78/252

78/253

78/254

quartzite

siltstone

arglll1 te

ferruginous greywacke

-J

t

I

Both Dunuas and ~ainwaring Group rocks are expec~ed to occur in

Sjuth Cypres~ Creek but no precise locations have been giv~n f'or the

above speci ens and naming does n)t appear to have been rigol'ous eo tt.at

these specimens sre of little use.
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SPECrJENS F'W'! THE Y.AIN'iiARING RIVER

GENERAL

A section thr-ough the Mainwaring Group as it is exposed in the

Mainwaring River has been described in an earlier part of this report.

Almost all the specimens from the Mainwaring river are extensively

altered, so that although most have been given genetically significant

names in many cases the nature of the original rock is uncertain.

The alteration i. ~ the Lower Greenschist facies type which

characterises the Mainwaring Group. Epidote and chlorite are the most
may

important secondary minerals and these~6ve been introduced metasomatical~

Epidote occurs in all rocks except the non-volcanic sediments. Secondary

actinolite is important in rocks of igneous origin.

The original rocks were a series of intertedded very tine, laminated

siltstones (probably volcanic in origin) and fine tUffs. In several

JI

! I
i

I
I·
t
'I' .

,

I'
I

I·
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places there are "sheared volcanic conglomerates" which consist of small

flatte;tOed lenses of siltsttne, tuff and lavas in a sil~y, epidote-rich

ml>.t.rix. In some cases very severe shearing has produced finely cl.eaved

rocks with thin, discontinuous bands of the rock types mentioned.

Interlayered with the pyrtclastics are altered i~neous rocks. These

are generally intermediate with dioritic composi~ion, though some are

basic. Alteration tends to produce rocks of 4iorite composition and the

origimal rocks were probably more diverse. Felds9sr phenoc;ysts ~ere

not present in any f'pecimens so it is unlikely the original rocks were

andesi tes oa the type common in the Dundas Gro1.lp.

Gabbros are uncommon, possibly because all but the mos, massive

are very susceptable to alteration and are not recognlseable.
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l..e ""'IS ell)er Vo IC:~lC: S

or fine tuf'f'-

Eoidote-schitdl

sheared Dacite

sheared diorite

altered Diorite

banded PhYllite

sheared~

Diorite

~
phYllite

altered dlori*e with epidote-feldapar-affiphibole
a8Czoetions•

altezoed .uiorite

sheared siltstmne-turf

sheared volcanic siltstone

sheazoed Diorite

very al tezoed tuf'f'

tuf'f-

volcanic siltsione

volcan1c s1ltsto'e

altezoed lava

chloritised fine~

altered rine lasa

weathered tUft'

Plagioclase-schist

Dacite

TS

T8

1'8

78/207

78/208

78/209

78/210

78/211

78/212

78/35 1'8 86109

78/37 TS 86110

78/39 TS B6114

78/40T8 B6112

SPECUENS :r'ROM TEE .AINNAnHiG inVER

UPPER dAINaArtING

MIDDLE ;~INWARING

,Slltl
78/69

78/70

78/71

78/181 1'8

78/182

78/183

78/184

78/185

78/186

78/187

78/188

78/189

78/190

78/191

~~
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one to two miles above the main junction.

sheared Pzroclaetic oreccia

Gabbro

altered Diorite

phyllite

altered Diorite

altered Diorite

fine !!ll:!

knotted J::.'nidote-pchist

&l~ered rine~ (?)

Epidote-amnhioole-schist

knotted schist

altered Mf

Diorite

73/192

78/193 TS

7&/194

78/1)5

78/196

78/197 ~
78/198

78/199

78/200

78/201 TS

78/202

78/203

78/205 TS

78/206

104C4G

The westernmost specimen from the Middle ~ainwaring, 76/41, is

taken about one mile rrom the mouth of the river. Specimens 78/181 to

78/201 are taken consecutively between the one-~ile point 8.nd the

western end of the Middle Mainwaring gorge. There are two batches of

specimens,c()llectcd Dy several geologil'ts. 78/202-205 are taken from

the gorge,78/206 from above the gorge and 78/207 and 208 rrom the j~nctio,

of the northern and e<stern branches. 78/2(;9-212 are grt;en volcanics

from the eastern branch up to t mile rrom the junction. The other

epecimenl3 rIJmm the Upper I.:alnwaring are acid volcanics 'oelonging to the

Le'A'is rl.iver Volcanica. Four specimens come from the nortl':ern branch,

j~~
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.~IN~ARING RIVER ~OCK DZSCRI~IO~S

U PER 'fA I ;[:11-3Il!G

Lewis River Volcanics

(Brief' descriptions only; i'ull descriptions in 1967 reports)

78/35 ~1) TS B6109 Plagioclase-schist 2miles N of' Illain jnnction

~ ,

I
\

This i~ a medium grey, schistose rock with white porphyroblasts up

to 2mm.long and elongate fine bands and lenses. 6leavage surf'aces are

glossy and lineated. Large plagioclase porphyroblasts are o~ten heavily

sericitised and altered to granular epidote, and some have sericite follow­

ing helicitic line~ or pal'allel tension fractures. The groundmass is f
f'eHia'ted muscovite wi th lesser chlorite and fine granular quart7.. Small

porphyroblests ($.2-0.4mm.)of quartz, strained quartz aggregates and fresh

untwinned or cross-hatched plagioclase grains are ab~~dant. There are

also a few large, broken euhedral grains of brown hornblende with clear

overgrowths, muscovite-mag~et1temasses and scattered small crystals of

magnetite and epidote. ?ennine chlobite 1s often associuted with the

I porphyroblasts.
I,

This cay be a sheared igneous rock. posaibly at an earlier stage or

metamorphism than 78/40, but 1ts ori·in 1s douLtful.

78/37 (~) TS n6110 Dacite 2 ":iles If of main junction, l;branch.

This is a massive, li,sht grey rock with I'low iJanding and \ihi te

phenocrysts ~p to 1cm. long in a cicrocrystalline groundmass. AnLular

ologoclase phenocrysts, generally turbid and often twinned are the nost

abundant but undulose, embayed quartz phenocrysts are com~on and a few

phenocrysts are quartz-plagioclase aggregate8. Plagioclase crystals are

often zoned with distinct rims more seric1tised than the rest.

Epidote crystals ol'tton form fsn-shaped aggregates and are associat8d



wi th pennine nd magneti te in ,"asses which occur alone or around ~roups

or plagioclase phenocrysts.

The groundmass ~s very fine quartz ",ith minor muscovite and chlorite

aliEned to (,ive a f'oliation which swirls round the phenocr;;sts. Phenocrysts

often h~ve thin sheaths of' muscovite snd pressure shadows of pennine.

The rock is a fresh acid porphyritic lava with very low oaric content.

78/3q (~) TS 56111 sheared Dacite N branch 1 mile above jcn.

The hand speciQen shows elongate black and white phenocrysts in a

fine green and grey ~oundmas8. but no cleavages are developed. Quartz

ph enocrysts are broken and corroded remnants of embayed volcanic qUR,tz,

often with parallel healed fractures and internal morta:' texture. -'rovm

hornblende is fractur~d and displaced along its cleavages, with bleaching

and parallel overrrrowths of' cltnochlore. Originally rounded laths of'

andcsine(?) have undergone varying degree~ of alte~ation to v~ry fine

epidote giving stained "ghosts" of phenocrysts in many cases. Small

magnetite grains are 1'ractured and marginally oxidised.

~e groundmass is very f'ine. elongate quartz in which green neeules

of' chlobite and epidote grains are abundant. It wraps phenocrysts ~ivin~

f'low texture which pro •. ably existed before shearing. ·.~uartz-pennine

f'ringes on large quar;z grains are common. the fine quartz beibg derived

~rom the phenocrysts.

This rOCK is a sheared and slightly altered equivalent of 78/37.
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78/40 (736) TS ;\6112 Epidote-f"chict N branch, 1 mile j:rom jW1ction.

The hand specimen i~ very fine, pale grey-green with fine lamination

and good cleavage. A few weatheI'ed grains form knots which Clisrupt the

laminee. The light-coloured banda aI'e quartz, 1n veI'y small equant grains

wi th t'used mal'gins and undulose extinction. Fine needlas or bright green

chlorite ere inclusions in.the quartz matrix. The dark bands are stained

and are composed or parallel ribrqus chlorite grains and f1ne granules

or epidote. ~idote forms numerqus knots to O.4mm. across which are

~rapped by the foliation, so the texture is very similaI' to that in

Precambrinn schistI:' except t.'lat the quarLz 1s not elongated.

The fused quartz and general mineralogy suggest that th1s rock is

formed by complete recrystallieation and possible silicification of an

assemblage such as quartz-plag10clase-hornblende.
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E branch, near the juncti0n

junction o£ :l and E brcIDches

of the Upner ~:8inwaring RiverlOCKS

e..lleared Tuff

banded Phyllite

pale greenish grey With a strong foliation and a dull

GL'OUP

(E~12)-
The rock is a very fine-grained, s:brongly cleaved phyllite w1 t.h

78/207

are common parallel with the cleavage

!ilLINWARING

lustre on cleavage faces, which also contain a streaky lineation. The rock I I
i. com?oaed or fine, £lattened grain. whose various colours give a ;~ I
ellghtly mottlee appearance to broken surfaces, Sheets or iron stain.1.ng I I

I I
I I
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\ 78/208 (E213)

I \ Hand "pecillen
'fhe·rock 1s
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east branchDlordlte78(209 (E21S)

In thin section the rock is fine-grained with a vety pronounced

toliation wrapping lenticular porphyroblssts which do not exceed O.2mm.

in length.

The porphyroblasts are generally strained and deformed plagioclaae

(albite $) rich in chlorite and sometimes epidote inclusions. Quartz

porph;\l'"1'oblasts are deformed but have fewer inclusioIls. EpiJ.ote also

torms amall, elongate pOl~hyroblast••

The groundmasa consists 01' flakes or yellow chlorite ~hich appear

very long and thin in the section normal to the roliation. 7he chlorite

has Berlin Blue and tellow-green first order birefringence. Long strings

of stained earthy material. probably clay, and very fine epidoteJalso

° ,curs in B background 01' plagioclase. There is a little ll!uscovite &nd

epicote is common as strings of grains lying in the roliation.
highly

The rock. is MltjhtlV deformed and altered. so that the origin is

Thin Section

a»e----cQrnmOR J'8:!'ellel with 1;lie cleaJrege.

Hand Specimen

The specimen is dark green. dense and hard. It contains a number of

very dark green crystals in a lighter groundmaas crossed by nUl'lerous

,uncertain. It was probably a sediment, possibly tUff. since it appears
)

f

. to have been rich in plbgioclsse. About halt the groundmsss is now

chlorite. but much of the rest is hard to identify due to staining. It

is semi-opaque and ear~-, with v~ry high relief and may be rich in

secondary epidote.

'll!~r
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pale yellow-green strings and ansstamosing veinlets. The veins have no

preferred oeientat1on and the rock is uncleaved. It 18 weakly ~gnetic.

I



i I
The rock is rew.arkably fresh. It consistsJf patches of course-grained

lcrystals
well twinned andesineM determined on albite twin extinction angles and f
R.I. relative to adjacent quartz) in a 1'lnegroundmass or dark green act­

~nolite and secondary minerals. with interstitial pla~ioclase.

,The plagioclase of both groundmass and the coarse crystals is fresh

104052

-5'-
Thin Section

although it is slightly turbid and contains some small inclusions of

amphibole and chlorite.

Actinolite is abundant &S short (O.1-0.?mm.) 0rismatic crystals.

,
, "

t t

The secondary quartz is associated with coarse epidote-chlorite

bodies and also invades coarse plagioclase crystals.

roughly aligned to give a slight schist~8ity. Other primary minerals are

magnetite. which 1s common and somewhat oxidised. and boitite which

occurs in a 1'ew areas as !'lakes. slways surrounded by large bodies of

green chlorite. Even if all the chlorite wss derived from mica the ~

distribution or original biotite would have been patchy.and restricted.

Epidote and chlorite are secondary minerals. scattered throughout

the groundmass as small grains or rl~{es and these minerals also occur

as coarse crystals in a number of vein-like bodies. The main vein is

associated with a shear zone with coarse epidote and chlorite cr"stall­

isin~ on either side of a strip of sheared greenschist (amphibole and

minor plagioolase). Other veins are irregular and poorly derined.

Summary

The rock is a slightly altered diorite consisting or patches of

coarse andesine crystals in a groundmass or fine actinolite and untwinned

plagioclase. Fine epidote and chlorite are scattered in the groundmass

and coarser crc,stals 1'orm veins and ae.::regations .. ith f\bcondary quari.z.

I', Some cOurse chlorite patches contain lJioti teo Approxir~ate Glode- actinolite
\ 3G~. plag. 30~ (~G:' as groundmass). ep4uote 15%. chl. 15%. ma~. 6%.biot2J~,

Iii

­I·,
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I
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I
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The hand specimen is medium grey-green with a rather soapy appearance

There is a rairly pronounced cleavage and irregular spots abd aUb-~arallel

The rock is green nnd medium-grained 'tIith large diffuse masses of

yellow-green epidote and SJDl;ill patches and stre. ks ot' dark green chlor! teo I

-he texture is obscured by alteration but is rormed by interloc~ing

I I

II
i i

eastern enti of gor.:e

Ebranch' 1 mile from junction

altered Diorite

sheared Diorite

Hand Specimen

78/210 (~)

78/211 (~)

the foliation, but some irregular dark veins cut through it.

The specimen is fresh and has 8 rough cleavQge. It closely resembles

78/211. though the latter is morw sheared•

strealts of da....rk material. Pale knots up to 1cm. across are wrapped by

was not porphyritic.

elongate: cil~;stals, mostly grey-green altered i'eldrpar. The original roc,{

Thin Secjion

The section shows a very heavily stained. rine, roliated groundmass

whi~h wra)s numerous lenticular and sUbidioblasticpfteft8&P~~e

porphyroblasts. The groundmass is apP8rently very fine chlorite or clay

but stsining makes it diricult to identify. In the pressure shadow areas

round some porphyrobla••s pale green amphibole and rine plagioclase has

crystallised.

Vany porphyroblasts onsist or idioblastic plagioclase crystals,

sometimes zoned or bent and orten conta Ining abundant epidote and

muscovite inclusions, but having clear rims. Other porphyroblasts are

sUb-idioblastic to granular epidote crystals associated with chlorite•

plagioclase and sometimes quartz. Tlle texture indicates that epidute and

plagioclase crystallised berore the shearing occurred, but chlorite and

amphibole recr~staLliBed during shearing.
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104054

1"ine secondary q,il.artz 1s later than plagioclase, which it partiull.

replaces, but is earlier than the shearing. Small veins containilli; ~ll

these minerals cut the roliation. The f'irst plagioclsse to crYBtallis~

was andesine.

The roc~ is probably a diorite in which secondary epidote anu

quurtz crystalllsen Gnd overgro"ths on plaeloclase f'ormed terore

shearing took place. The original groundnass may have ...... been plagioch.se I

and amphibole but is now largely unregogni5eable.

78/212 (£214) a1 tered I'.iorite with epidct.e-i'eldsptll'-aDlphibo1e veins

eastern branch t mile rrom junction

The specimen is dark green altered diorite, composed mainly of

chlorite and amphibole with small patches or epidote and feldspar. one

en4 or the specimen is occupied by thick, irregular veins of epidote,

chalky white feldspar and needles of' amphibole. Several shear zoneS cross

these veins and pass into the rock and these shears are f'illed with oands

or dark green cross-f'ibre amphibole and feldspar.



The rock is green, with strong cleavage and layering (produced by

shearing) parallel with the cleavage. Some cleavage surraces are covereu

with chlorite and there are small pale grains aligned to give a lineation.

slight colour banding parallel with the cleavage. Cleavage surfaces are

r

E-'N section or
z'iver.

soft, with

western end of

~Imile. from the coast

1041)55
p4­

..po.
~~",..J.l'1

(Specimens I\.taken consecutivel,\-' ;; to E )

PhYllite or ~ine tufr

The rock is pale grey-green, well cleaVed and very

78/69 (278)

I
;1
!,
1

;1
~
"

I
COated with very fine white mica. Individual grains sre too small to be

seen With the unaided eye but the softness and texture suggest this
a siliceous

rock may be .." volcanic rather thanr..siltetane.

surf'aces. Grains are extremely rine and there are a rew pule patches

and conglomerates found rurther downstream, but the specimen is too

The rock is grey-green with strong cleavage and glossy cleavage

The rock is medium-grained with green and white grains flbttened in

1 1
1 1
1 1

1 1

II
I I

, ,

to the f'ine­
f· 't,,,,..t,

roci</t
.. only. II

t mile below rirst large
northern tributary

consists o£ small, tla~tened

f mile below :rtrst large iI tributary

t nile below f'irst large N tributary

sheared volcanic siltstone

sheared Diori te

The specimen is strongly sheared and

green and grP-y lenses•. It is prObably similar to the sheared siltstones

small ~~d weathered to be useful.

78/71 C~12)

and stl'e"l<s of dar>\: green chlori teo The rock is strongly clllari tiaed and

its ori~inar is doubt~Jl. It does not closely resemble uny of' the

sectioned specimens, but may be a very altered equivalent or 78/211.

78/70 (281)

78/72 (280) .:D!tt

the foliation. The rock 1s very weathered but 1s equivalent
~ s

grained of' the VOlcanic conglomerate 78/148 AcontainiBg i~neous

I~

I'·
I
I
I
I
-I
-I
I
I
I



104056

78173 (~) altered Diorite ± mile velow rirst main N trioutary

The specimen is 8mall and weathered, w4.~A gpeel't 8M but is ctti te 5il,l-

ilar to several diorites described rully els,where. It is grey-green anu

very rine-grained and containsra rew large pieces or dark chlorite. Gleav-

This specimen is qUite rresh. It i8 green, rine-grained and slightly

cleaved. It is apParently rich in epidote and there are dark patches of

chlorite and possibly amphibole.

The rock is loght greenish grey with

little below rirst main N tributary

mainn N tributary, 1t miles N
or the lAainVlaring.

well developed cleavage. It is

rirst

altered Diorite

Phylli te

age is slight.

78/74 (284)

78174 (283)

j
I

glossy and very rine-grained, with a rine, indistinct ~otted appearance

which may indicate that it i8 a pyroclastic rather than a siliceous

siltstone.

78/76 (2.§2l a1 tered Lsva just upstrealQ rrom the t'irs t Lrge
N tributary.

The rock is dark grey-green ano massive, with patches of epido~e

and feldspar in a fine crystalli~e groundmass which probably contains

plagioclase, amphibole and chlorite. Epidote rorms large veins and s~c-

retions orten associated with feldspar and chlorite. Tr.e rock may contain

quartz.

78/n (~) phyllite eastern end of gorge.

This is a grey, knotted phyllite very similar to 78/~06 rrom the

same location.

I



fine-grained secondary minerals.

have been a tuff or lava, prObably intermediate in composition.

104C57

~lmile8 rrom river moutil

56
-'1:e-

altered tut'f(?)78/181 (:1>134)

cleavages being preserved in some as.es. One patch of fine secondary

quartz was also observed.

Hand Specimen

This is a pale greenish grey. deeply weathered rock. The cut

surface shows shredded pale B~een and pale grey material drawn out along

an indistinct foliation. The rock looks very altered and consists of

Apparently all minerals present- epidote, chlorite, pldgiocluse add

amphibole- are sedondary or at least recr;\,st&llised.

Fine grains1ze and loss or almost all primary minerals make it

d1fficult to decide on the origin of this rock. It was probably very rich

in plagioclase and chlorite, with a few pyroxene bTs1ns, and seems to

Thin :3ection

The rocl is heavily iron-stained and extensively altered. Large

grains of fuzzy semi-opaque material occur parallel with the foliation,

which is quite pronvunced in thin section. This material 1s fine granular

epidote and occupies aoout half the section. Much of the remainder of tLe

rock is :rine, pale green chlorite.

There are a number of aggregates of small. fresh plagioclase crystals

and small prisms of pale green ~mphibole. The plagioclase is generally

poorlt twinned, with a number or miCaCeOUGinC1UaionSt-, but other~i3e

unaltered. It haB a moderate 2V +ve. ~ut no determination of composition

, is )osslble. SOMe aggregates contain epidote cFyatals.

A number of angular pseudomor?hs are filled with epidote, sometimes

in the t'orm of radiatin6 e~~a~s sheaves of cr~stals,and these ap?ear

to have resulted from com9lete replacement or pyroxene'?), the pyroxene

1
I
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1'/

I'
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I
I
I
I
-I
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78/182 (E1oS)

The rock is massive and rather weathered•• It is composed of small,

even grains of dark grey, pale grey, pale green and white. The darkest

grains dre flattened chlorite aggre1utes. The fragmental texture au~gs6ts

this is a turf. although it does not closely resem~le other sectioned

specimens.

altered Diorite

The rock is green and well cleaved. with cleavage surfaces coated

with dark green lineated lineated chlorite or pale micaceo,s :ninerals.

l~e rock is fine-grainem and crystalline, and probably consLsts of

epidote, plagioclase. chlo~ibe and possibly amphibole. Coarae crystalline

qua~tz ans chlorite occupy shear planes.

~e original rock was probably igneous snd intermediate in compositio

liut haa been altered, with t;-e introduction of epidote and chlorite.

78/184 (E187) sheared siltstone-turf

The rock is pale green with strong cleavage and pale, glossy, ~otted

cleavage surfaces. It is made up of strongly flattened lens,s of fine-

grained grey, green and yellow-green rOChS and ';he cle&va~e iu cut by a

few green porph~"robl&sts c Jntaining epidote and chlol'i te (and pJssi"oly

pyroxene or amphibole.) Some of the lenses have the feathery, fragmental

texture of the1 turf bands descriwed in 78/208 and the rock is,f finely

interbanded tuff and siltstone hich has been altered and she&red to its

present state.

-. 78/165 (E188~

•

"

\

The rock is green with a very strong cleavage and streaming lineatio

on cleavage faces. The specimen is small but the texture appears to be

frag'nental and the rock is identified as tuff. Chlollite is the main
secondary mineral.
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-1.I - 78/186 (E18t) volcanic siltstone

The rock is pale green with strong cleavage and two streaky lineationE

at right angles. It is very fine-grained, with shreds of dark green,

fine chlorite lying in the foliation. It is a highly altered tuff or

.iltstone.

The rock is pale yellowish grey with well-developed, closely spaceu

cleavage plate. and a slight lineation due to the intersection of folded

78/187 (E1'32) volcanic siltstone

laminea on the main cleavage surfaces. The rock is very r:ne-graineu and

is probably similal' in composition to the fine bands in 78/208, which

, consists chiefly of chlorite, epidote and clay with small plagiocl~se
- <
~

and quartz ~ porphyroblasts.

The rock is green ~ith small pale knots lying in a poorly developeaj
78/188 (E191 ) altered intermediHte lava

cle8~ege. It is fine-grained with a few large, dark green phenocrysts of

a~ryhibole ana/or chlorite. The rock is probably a hichly altered i6Deous

,one and most closely resembles the lava layers in 78/112, but is more

a fine cren ulation lineation. ?he cleavage su~faces are gloesy but the

The rock is pale green, very fine groined and strongly cleaved, with

(E194)78/189

alterec_.

sli6htly mottled texture suggests the rock is a chloritised tUl'f.

78/190 (E194) altered fine lava

The specimen is light grey-green and weathered. It contains

phenocrysts or bright green epidote, often associated with fine quartz.

Quart2 and chlorite also occur 8S lenaes flattened in the cleavage. The

I
•
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groundmaas is ver~ fine-grained, and cle vage sur:'aces ere gloas~·,\"ii.,h

a atreaming lineation. The "p1enocryats" are probably secondary ami. it

is not known ~hether the original rock was lava or tuff.

weathered tuff

This is an extremely weathered, well cleaved rock, analagous to
•

..L 78/135.

~ I 78/192 (E196) altered fine lava (?)

I The rock is poorly cleaved and light grey with a coarse mottling.

~here are large flat patches of chlorite end "phenocrysts" of epidote.

This Bpecime~ is similar to 78/190 but not so weathered and is bn

al tered lava.

- 1 78/1?3 (E197) she,red ~yrocla9tic Breccia

"I
J

I~

Hand. Specioen

The specimen is a t~-pical " stretched volcanic conglo. erate",

~onsisting of large, ragged whisps of fine-grained,dark gr-ey, schistose

material roughly aligned in a pale green groundmas6. cleavage is q'

oronounced and is parallel with the platey fr~gcentB.

Thin Section

The section shows a number of large, sheared fragmenta of various

types, all highly altered. ~he fragments are greenschists having var1aole

raineizes and textures, and appearing in the hand specimen BR irrezuler

apple green lenses with a mottled appearance. ·.ottling is due to to

flakes oB darker green chlorite patallel with the internal schistosity

of the fragments.

The greenschists are composed largely of very pale green amphibole

(tremolite-actinolite) and lesser altered plagioclose fUll of g1>een



inclusions. Granular green chlori tt; ~'orms lenaeE parallel with the aJ.!pl.i'''''

ole elongation and dark iron-stained bands are com on.

A few grains of epidote and a little quartz occur in ffiost or the

lenses. lone fragment ~aa a strong knotted texture, with fivrous aupr,ibole

and chlorite wrapping masses of altered plagioclase, epidote or chlorite

( which may pseudomorph pyroxene.).

The croundmass is fine, granu~ar epidote, generally heavil~ stained

but \lith clear patclles o~ coarse epidote or single small'amphibole or

chlorite flukes. The groundmass is not so schistise as the greenschist

fragments, due probably to the granular habit of the epidote.

All mir.erals are secondary so the origins are obscure. The green-

schists are probably derived by 10... grude metal':orphisIll af basal t::.c rucks

• and it is assumed that the original clastic groundmass has been completelY

replaced by epidote. The rock is a conglomerate or pyroclastic bI'ecciti.

78/194 (E198) PhJ'Hi f;~

The rock is pale green with a strong cleavage. It is deeply

weathered, with glossy, pitted cleavag.. surf'aces. It is very fine-;,;raineu

and is best identified as a chloritic phyllite.

78/195 al tered Diori te

The rock is dark green with large. pale green epidote lenses lying

in the cleavage. Cleavage is well developed and there is a stro~G

crystals. The rock is an altered intermediate lava rich in amphibole.

lineation due to the alignment of elongate chlorite and acphibole c~' lS

The rock is green and massive. with a pronounced streaming of

mineral grains. The groundrnass is rather fine-grained, but there are

many irregular patches of pale green epidote and long slivers of chlorite.

/r
r

78/196 (E200) altet'ed Diorite
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with parallel alignment. The rock is fresh and probably consists larLely

-. of fine plagioclase, a~phibole and _pidote. It is an altered lava

similar to 78/121.

781197 (BQ£) rine ':'urr

This ia a very weathered, we~l cleaved turf comparable to 78/1b5.
78/198 see page t9
78/199 (E204) ~

The rock is dark grey with strong cleavage which wraps lenses oJ:

pinkish quartz. There is a strong lineation caused by the parallel

alignruent or small pale grains (epidote). Chlorite ~enerally forms

platey masses lying in the cleavage. The granulur texture suggests this

roctt is a turf but the most obvious eranular !!lim-ral is secondary

epidote so the identification is uncertain.

18/200 (E205) altere 10rite

The rock is pale green and massive. Grains are rine and uniform.

It i3 very rich in epidote and appears to be an altered igneous rock.

78/201 (E206) Gabbro

Hand Specimen

The rock is massive, light greenish gr-ey and weathered. '1'he cut

surface shoVis a medium grained interloc~ing texture with pale green and

dark grey ~rains 1-3mm. ~cr~ss.

Thin Section

Groups of granular pyroxene with individual crystala up to 1mm.

across are set in a grou-ndmass of stained. finely granulJr epidote. rare

quartz. fine muscovite and chlorite and thin needles of amphibole ith

a background or plagioclase.

Although broken. the pyroxene is quite fresh. It is pale brown
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sl~ghtly pleochroic augite or diopside. Fine cracks in the crystals are

" generally lined .1 th pale green chloei teo Pyroxene grains and lfiI'bt: chlor­

ite fl~e~somet~~es s~round patche~ of colQ~nar zeolite.

?he groundmass shows relict textures which suggest it was originally

oack;>round to the granular secondary minerals \'1hich replace i • The

feldspar is not well enough preserved for identification.

Summary

The original rock was a medium-grained zatbro with aUzite. pla~ioclas.

I

rich in interlocking plagioclas~ lat~s. A few narrow strips of plagioclase
I

are remnants o~ twin slices. but most of the plagioclase is a formless

large crystals of macrneti te (now oxidised) and rare quartz. ",'eldspar is

replaced uy chlorite. muscovite and epidote and there is a little very

fine am~hibole. but the pyroxene remains fresh. ~ouble rows of ccluITnar

zeolite crystals f'!liy indicate vesicles but these areas lii'e unco=on and

poorlJ- cerined..
,

The rock was probably a basic dyke (or perhaps a flow) in the sedim-

en·s and volcanics of the ~ainwaring GrouP. but has not suffered the

shearing which is pronoun~ed in the volcanics.

78/202 (E207) altered Tuff

The rock is pale green and fine grained. with flat irregu_~r p~tc es

of chlorite and a few pale epidote o:asses. The cleavage Isme11.:,e are

twisted and there i8 a slight streaming lineation. ':he rock 113 hlgi,ly

altered. but cay have been a tuff.

78/203 (E203) Diorite

The texture of this rock is medium-grained granular. with many large

irregular masses of epidote and chlorite. The rock is massive and it

rather similar to 78/136. which is a diorite.

,



78/205 (E210) Epidote-amphibole-schist

The rock is light grey-green and fine-grained wi tIl slidht foliation

and poor cleav~ge. In section it is very fine-grained with str~ng

Creek.

The rock 'is dark grey with a well developed schistosity. Cleavage

igneous and intermediate, with epidote, quartz and amphibole crystalli6in~

knotted :'chist78/206 (~.1.1J

during shearing.

Approxiwate mode - ampnib~le 40%, cpidot~ 2~%, quartz 2~~, talc 10%,

pyroxene 5%, magnetite 1~.

foliation of allphibole f'ibres. Epidote f'orms large brownish loasses often

pseudomorphed by talc, and there are fine, unaltered grains in strings

parallel with the foliation. Fine recrystallised quartz is interstitial.

Fresh, colourless pyroxene is set in amphibole and is possibly the only

primary mineral. The amphibole is unusual in its very fibrous habit,

pale colour (brownish-green) acd low birefrimgence.

There is no textural evidence for the rock's origin. It may be

s'lrf'e.ces are glossy with white !'lica and ore finely knotted. This achist

belongs to the same series as those below the volcanics south of Sassafraa

78/198 (E203) knotted epidote-schist

The rock is green and rine-grained Vii th sheets and str·eaks 01' "

chlobite lying in the cleavage and knots of epidote on the cleavage

surfaCE-So Some layers conFist of coarse epidote and chloei te with Ii t:.le

Q~.81i~. groundmass. It ia similar to th~ uncleaved 78/140 which is

described as a knotted epidote-chlorite-schist.
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1 P;·'!'iWLOGY

All specimens were collec~.e::d by the author in the course ,)1' L~eppinb

the CO'lst. They are describeu in geographical order from ~orth to south,

corresponding to a section thl'ousP, the ~ainvaring Qruup from top to

bottom.

acove the ~inw8ring Group volcanics.

The rocr:: is ligi"t grey and rather t'riable ',Ii th Ci f",o; large green

Hand Specimen

The specimen 1S taken from a 10rt. dyke intrudine phyllites juet

Abo GreekGranodiorite73!1u9 (En)

crrstals in a sand-grade !list B groundrcass. Cleavage is absent.

':'hin Sec'!;ion

\
:. \•

'. <\

The reck is composed of sUbhedral crystals of plap.ioclase "nd

quar·tz wi tll abundant secondary eT)idote and chl:)!'i te.

The plagioclase generally forms sh:)rt, prdl smatic, t'lliullcU C;';"8 t!ils

and is sodic andecine in composition. "om", crystals h6ve irregular

u!J- ilinnea. rima 01' albite. Tn so:ne cases a fine quurtz-plagioclase

intereTo~th extends out from ?lagioclase crystals, sometimes as 0 linear

in tergrov. til paN" 81 ...t:nl normal to the crystal races.

'i'he central, more oosic part of the plagioclase cr;,stals IJay be

partilill;,r or completely replaced by Ilpidote, procilllci ..g a lath-like body

of grbnular epidote with a rim of clear plsGioclsse.

Quartz is fine and in.errtitial to the plaGioclase.

Original mafic minerals are entirely replaced bS chlorite. In many

I
).

cases prisI'!etic cr:. stal forms are retained, suggef'ti!lg much 01' the

coloured silic,te was am);hib~le. A few pseudomorphs suggef't micaceous

forr:s, with fir-e iI'on oxide along cleavages, and the rock prooa.ly

contained a little biotite before alteration. There is also a consiueraole

T



of chlorite in which no reco~nisea~le forms are preserved, particularly

in large oasses associated ~ith epidote.

Andesine, am!,lhibole and biot! te were !'robl1b1:r the fll'st minerals tel

cr~'stalllse, followed b~' quartz and albite. Chlorite and epidote Hre

secondary minerals replacing primary phases. The rock is cll16sirieu as a

granodiorite, iacking K-feldspar, and io prooably related to t~e

in termadia te i/l:i1eOus rocks of the :<ainwaring '3'l'OUp.

'"'11«:0 roc,;: i8 medlWll bJ ey-green with a !I:eaium-!:(rained, sli~htly

north of Diorite Point(E96)

Hand 3 "'Jt:C iJ~e!l

70 I" j
U/14U

foliated texture. Some parts of' the speci:r.en contain lar~e, f'latteneJ.

1'oliate:' r:;cks. ;nsc;,here t;,e 6rainsize is f.:...irly lmL'c..ru, with 11 maxi,rLlm

';::1'uill lenoth of 1=••

'Thin ~ection

'htl section i'1clude:o< both ever.-grained areas ana pu.':'ts containing

co,-"se, irregular f'rag:nents.

The r,Jck has a (istinct clastic texture, cQIJsistin~ ,)f' roundeu to

anf;:.lar cinerE.l gr16 ins and agore':;:8 tes froo O.5-21l!ll1. long. S;; all roc!C

'ragments are plentiful in tIle even-c!;I'_ ined material but tl,ere are ulso

some i'ra.;ments scv<...ral em. aCI'OSS.

:ineral f'~ag~ent8 include single crystals and aggregate" of' quartz,

plagioclase and chlcrite. ~;ne to coarse-grinned a~gregate6 of chlorite

ma:l' be considc'cd f'ragmente or intermediate igneous rocAs. Amphibole-rid:

fra~ments ~e aoundant. Pieces of lava with very f'ine amphibole in the

grounamss6 and phenocrysts of Qlagioclose and chlorite are c ,mman, and

there are some very fine-grained f'ragmcnts composed of clay and posr.:iol;,'

epiQote may have been glassy luvfls.
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?ra~ment6 rich in granular epiuote are le~s co~on thun tni~ht ~e

expected, but epidote is abundant in the ~eavily staineu 5~eft~~~~se

•
cementing material. Flne secondary quartz and tln~ needles ot chlorite-.

-\
.,
,,

•

and amphibole occur ln patches in the groundmaEs.

There are a nllmber of smell pieces of leuco-andeEi te and one ver;;

la~ge, irregular fragment af this rock. ~res. pl~gioclase phenocrysts

are aligned in a groundmasF of plagioclase, fine amphibole, chlorite and

granular iron oxide with 3trong pilotaxitic texture. 7he only alteration ta

has occurred in large ampt,ilJale phenocrysts ,.hich tuve oeen extensivel~

chloritised. There are several areas whe,e t~e andesite ~as been

invaded tJy lagLe llJasses of epic.ote and min.)r quartz. Tt.e plagioclase is

ill}jcsinc; a/lu ',at:" !iD;phibol~ 1s pale a::tlnoli t,e rat;-,er than the iron-rich

act~~olite or ornblc;nde in ~&ny of t~e diorite crsgmentc.

Another llirge lavs ~'ra~ment consists of interlocki.11J. at.ort .. crown

horn.lende cr~st8ls with c~lorite, iron oxi0e ann interstitial 0lagioclbse.

~o~e ?l3&icclsse cry, tals form phenocr~ste rut 1hey are corrodeu ana

_ \ rier: in "peti t , cll10ri te snd amphibole inclusions. This t:r!Je 01' i.'rugment

ls common in the even-drained part or the rOCK.

All frs1rnents in this rock sre igneous, and moat are ande~it£ or

• ~iori~e, with pla&ioclase-a[~hib~lea~se~blager prcdominatioE. ~~artz

OCCUI'G as chert bnd 88 Gecondary cement. Epiclote is fauna in tIle celtent

and in some rock frbgments. ~he rock is a con lomeratt, possiuly

formed Ly c;xplosive volcanism, and hss Leen mildly a1'1'e<.:1.e(l "'~ met.o60;::at-

• ism,which is cor:fined chiefl to the groundmaaa •



north aide of Diorite Point

The rock is fresh B':!d crYl'talline 1111.h a coar'sel~' mottled texture.

It probauly contains c~lptibole. chlorite and plagioclase inn epidote is

not eViden t in the h...nd speci:nen. Small cubep of p:;1'i te stand out on

be wer. thered surface. ':' e speci~len is shc.. I'eu. wi'_h plates of feldspal'

aevelopeu in ~he shear plune~, but cleave£~ is poor. 4his roc~ LS

co~psr&ble to the unsheared diorite 75/136.

78/146 ("'94), -, Quart::-rinritc south side or Lionite ?oint

1.

The ro ... k is altered out not she"red. '.?he t,.xtUl'e ib gr"nulsr, vl1 th

~lite er~1ns ~f ~eldsp~r a~d ~u8rtz 1mm. across in a liner ObCAgrOun~

or' chler1 te and emphi·oolr. ':'ne cr;lshed 6pcclLlen shows a ,;i:.h p{'oportlon

of !'elf-ic minel'>lls an alteration io not cxt,enrive. '~l;e roc,{ i6 similar

to the qUbrtz-andcEite frag8ent 78/117. althou:;h the latter is co~r,;er

end less we5there~.

78/1U6' (E9L) al tared ·3abhro south side cf Diorite Point

The l'ock is :nassive with cO"'l!lpe interlo~klns ;:«1'< f;l'l:t:;n ami whi ~e

Cl"Y~ tala ~erbi g irlto chloritic sections where the specimens is he8vil~'

al ter-=:u.. Tile ,C'resnest p~rts consist or coarEe f"eltl spar snd hornblende 'r

pyroxene hich appears to be partly re~l~ce ~r chlorite. ~pldotc way

be present in small quantities replacing :-cldzpar btlt is not prominent.

78/145 (ill) am-ohi ole scf'ist

n8.l1i ;;;-oeci:nens

Gouth of Diori te t'uint

l

~ .

(i) 7his ~ock is fresh and coarsely c~;stalline. conEisting or dar<

green banda up to 1cm. thick interleaved w:th sheets of pale. sheared

reId spar 1uw. thick. The amphibole-rich layers contein 60me feldspar anu

chlorite anti there are a few small knot~ cf ~pidot(. ...hlch dis1'upt the

f~liatron. This rock is completlly recrystallised and there is no trace 01'
the OriCT1 nAl ~--+.._-
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(ii)The specimen which was sectiJnedai. soft bnd pale green, It is

fine gra~nec ~irh tine colour 0anding and a uell developea cleavuge

~arallel wi"h the bandin~. The rock is called amuhibolt .hPist beca~sc

all traces ::.f the original te.(tcre lIave bt>en lost, but on the ap:;;e:.>r<.l:-,ce

of the hand specimen alone it would be called a volcanic siltstone.

Thin Section

~he rock ie extremely fine-grain~ ith agtiw few rlakes up to C.6mm.

long. It is compoced of approximately e~ual a~ounts or amphibole, chlorite

and epidote. The f)liation is expresseu as elongation of cLlorite and

amphibole crystals.

The interstitial colourlece silicate in r,uartz and chere is apparentl~

no pla~iocl~6e. Several queetz veinlets crOBS the section.

'fhe amphibole, chlorite and epidote arc tJ:e sarue ail those foun.l :'.n

other rocks of the Group, and 78/145 is probably a ~et&sou tised se~iL~nt,

but there is Ii ttle evidenc& ~ or the .:lX:i 6 inal comp·J:.i tiOI••

..

north of Copper ebeekal terce; i/1orI te

~he rouk is ~assive ~nd coarsely mottle~. It co~sists Ib~~elJ of

bri~ht green epidote and dark patches or chlorite and possi~ly amphiool~.

~"OGt of: the minerals are secondary.

81 tered uorph; r·;i inclusion ::'n br~ecia. I. or CO!l)0r Creek

Han:i Soeclmen

The rouk is pale green with dar~ ,:;~-een ~r:;st:lls C'.5 to 5',,::1. across

scattered in a pale, very rine groundmass. The rock is fractured but

has no penetrative cleavage.

Thin Section

The oundmass contains between 50% and 75~ epidote, ~he recainuer

being amphib~le, qua.rtz, minor iron oxide and a little chlorite. Veius

of' t'ine to co"rse, granular quartz I'fith minor plagioclase alld neeClles of



amphibole are common and in mos_t cases are older "';han the " phenccr;'(; ",;u".

-s6:.. 7/
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The large, dark grcen bOf.:iea acen in the h&nu tpecinen cO!lsist o!'

fine, fibroua bl!1phibole interl;ruwn Vii th quartz. ':he " phenocr;;sts" a.'1:

made up or illany composite amphibole-'1uartz prhmatic bodies, each one

with a diff'erent orientation. 3pidote cryet Is D1liy Le su:;erLnposed on

the 1'ibrous intergrowth.

The amphibole is 01' the t;ype normall~' occurring in the al te~'ed roc,;:s I

in this area. It is generally fibrouE. uut a fel la~~c prismatic and basa~
eectiona ;,re seen. It is pale green snd sligt.tly pleochroic. The maximum

extinction ansle mcsf\urec. on bri",htly coloured. sectir:ns 7:a8 200
•

i3iref'rine,ence ExteLlda into the second order. up to about 0.026. bat many

p~'i S101:1 tic sections ehod lo~ first oreer colour", 'l'l'le amphibole i8 !'robably

a me"ian meober of the tremolite-actinolite series. 1eplacelJent of It

a~9hibole by chlorite along cleavages is common and us~ally destr0;S

the delica te :'.1 tertgrow-l...h textnre.

A seco:'ld type of "p:~e'1Or::ryst"co!lsist8oi'c0flrse, gr...nular quartz

wi th a few 'ounches 01' am~hibole neE;.lles as inclusions. ':"here rna;, be a

par'tial rim of amphibole cl'ystals snd these bodies are alw3~'s sur!'oundeu

ty a Golid halo of epidote. Some bodies have a central l!'.8SS of fine

quartz inside a layer of coarse quartz cry, tals.

The porphyritic texture suggeEts the epecimen ~as originally igneous

but complete recrystallisation has occurred ana this m~y have been

accompanied by a change in composition. Plagioclase i8 present in ~ar.y of

the altered :.:ai:'1waring Jroup rocks but is rare in 78/143. and this ruay

be an indication of the original composition. i.e. the i'ock may have

been rich in quartz and poor in alkalis.
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altered tuff' ( enido e-talc r'oi::k) S of Copper Cree~

The rock is pale green and lJassive. The fine texture is pl'oUL:ct-d oy

interlocking soft, fibrous miner'als, chiefly telc. 13ri.;;.'lt green spidote

crystals are :cattercc. throu;,h tJ-,~ rock end concentrated ,vi til ch1vri te

on several irregular surf'oces. CO~ger staining is ~ar'ed.

'l'he rock

S of Copper Cree"Tuff-
is massive with a granular texture blurred oy crystallis-

( t'!'Q'
~I78/141

a tion of secondary mineI'els. The ori "inal grains are wlli te, darle .,-rey ano

green and are eenerally less than G.5r.~. across. ~hlorite and feldepbr

an l~distinct roliation.

'{he s-;:ecimen is SC~;\I wi ~h a p·:Jorl; Clevel pea cl,:av;;.~e. C'he cut

S v1' Cupper eree::Ghlori te-e",idota lcnotted 9cl'1s't

Hand. n'Cecimen

are i~portant components. Secondary epi~ot' cr~lstals ~-2~m. acro"g are

surface shol'<s a greer. folia teu groun r;:t;es '~'reppln6 coarse libh t gI'tl611

abunuant an~ ~uch of the fine chlorite may also be tecondary.

crystals. Part or the specimen is rich in pale gl'<;!Iulated oaterial f/ith

The 6I'ounlimass is st_ un/l;ly foliated, c,)lIsis'tin,; of ,,h101'i te ;7hich

wr~ps small lense~ of qUbr'z end lesser plagioclase. :~e roc" is ~dn~~~

wi th groundmas8 bands of varying grainsizes and varying ,~uar t~ :.:n:l iron

oxide content.

Large lenticular bodies are wrapped Ly the foliation. !hese porpr-~ro­

blsnts consist of rounded of dr&~~ out and fragmented aggregates of

coarse epidote crystals, generslly associated with f'ine granular quartz

and plagioclase. Foliated chlorite f'orms "tails" in the prccGure shadOW

areas snd COS8sa chlorite may be associ~tec ~ith epi~ote 8nd ~uart~.
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This is an ~~usual situation in which epidote crystalliced aecJre

the foliation developed. rhis is best explane1 if epido~e re~lpc~8

original phenocrysts 1.!!~, and thisis lilcely since .:;pi 0 te is rare in

the groundmass.

;':uch of this rock consiste: af quartz and chlorite, with am:;>hibole

absent and epidote in phenocrysts only, so that it d1rfers from the usual

amphibole-epidote-plagioclssc asse~blage. As in many other roc~s of this
$

group there is 11 ttle ev1tlence for original composition. The PO!'Pf jlroblsst

~y indicate an ori~inal porphyritic igneous bock.

~he three specim~ns 78/140 to 78/142 are ta~en froe a single 1arse

body about 100 yards sour~ from Copper ~reek. ~he bouy ~as thc~~flt to ue

a oiori te int!.'uelon ...hen the BI'eu was Dlapp"d, uut a1 though 78/140 :-..::1

76/142 are ~f doubtful origin, 78/11+1 i3 reasonsbl~ ici~!lti:rit:d os a t~ff·.

Alteration and metasomatism tend to Pf'od1oOee d.litillill' : s":-i9 ree.Lce :loll

- . rocks in the area to similar composi ti;Jna, rega1'ule6s of tl.ei1' ;:>rit:inal

nature.

S of Copper Creek

'Lhe roc:.c is massive wi th interloc!{lng grains 0.5-2=. long. It tile

quite ccmparaole with 7 /136, ~hich is sli~ht1~ cheared.

Gr.........
75/1~8 Quartzite (ES~) half way between Copper Creek anJ Ziszite

Point
The specimen ie part or a ~ix-inch pec~le encldlaed in volc«n~c

siltstones, anct such inclusions are very rare.

78/137 altered Lava
GItE£N

N or ~i.:ite ?oint

The rock is dark green and massive with interl~c~ing crystals. It

is extensively altered ~ith the introduction of granulcr epidote and ~

large patches of cll-.ordlte •• ~'he original rock contained .reldspar, ampl.i­

~o1e ~~d posstP'9 q~~rtl ,no hAG a1m11Arities ~ith 78/136 (diorite)

,
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and 78/135 (J.acite). both of \'Jhich "l'e less eltered.
,

78/1"6 ~10r1te (E8''t) N or ~ureen ?oint

.'

Hand Specimen

The rock is light greenis~ grey with. an 1ndis'1nct ~ottling. SOille

grains reach several nm. BcerOBS but are not clearly defined. eleBvage is

poor but there is a slight streaming lineat1~n. he cut surface 1s porous

altnouGU the rock is unweathered.

1h.!.ll Section

The ro~k consists of' 0 ~ixture of' coloured ~ilica~e crystals ir. a

background or plagiocl,se.

he plaEioclase fooms sUbhedral crystals with many tiny 1nclusions

of chlorite. ~ome fine epiuote and a few needles of a~otite and a~ l,ijv:e.

Twinned crystals ere rare and are generally deformed so th:lt no (lefina te

identification can be r>ade, but the plagio'~case alJ';)~n::-:> 10 be 50<:',1c ",:-,..les-

ine. n,ose gI'aln8 showin[! cr~'stal forms are '5';a1l;,' furrounded. ~;y irrq,;-

) ular.1'ine grained p1a["ioclaEc r10f bod thE-se !!:l< - oe 5scendsr-.

A nUl'1 er cf C01Q11red silicateE l.<re pre ent. :'he r'ir~t to Ct'::(. LIlies
I

~ was ~rov~bly pJroxene. which occurs 6S isolated cr~stals n~rtly re)lacei

by chloeite. The p:;rox~r!e 1s a cojlourlesB clin0l'yyoxcnc.- aUjite ot J.iop",1

side.

Amphibole crystallised around pyroxene grains an~ rormed la~;~

prismatic cr. sta.ls. It is the most ai-undar t primary mafic nineI'~,l. 30:-,<;

crystals are bro~~1sh and pleochroic hornblende but nuch of' the

amphltole is pale green tremolite. Extinction angles up to 230 were

-'. I
meaBurec on the urismatic cleavase. A secondary pale green amphibole.

trer.'oli te or anthoph;rlll teo forms a "'ew needles in the plagicc.~aBe.

Both p~ roxene and amph1bole have been partially chl01'i Used but 1 t

1s doubtful if all the lar~e chlorite maSS8S in the rOCK are rormed by
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replacement - Bome may be a late primary ohase. The chlorite ia green or

brownish with anomalous brown. grey or blue first order bL'efl'in,.cnt:e.

A light brown, slightly pleochroic mica forns wavey strips of

crystals in BOlae parts of the rock, but is not widesperead. It appears

to be bleached biotite but no interference fis~es could be oJtaine~. It

18 alate primary mineral.

SKeletal forms of oxidised iron are indicate replacement of primary

ilmenite. The crystals are large, often exceeding imm. acr066, but are

sparsely scattered.

Epidote is atundant as small £ranules and coarse crystals and

aggrcgateG transgressing all the oUler miner'als. Clinopyroxene and 010ttte

('1) occur in small q,uanti.ties but qual·tz is absent. The rock has been

extensively chlorltised. and ep1c.otised.

I I

, I
1 I

I
i

\

II
, ,

II

tend to cut across the roliatlon.

of minerals on the cut Burface. Although the rock Is hard an llllweathcrcu

~ or Green Pointtucite

Hand Specimen

. The rock consists o~ shattered pheno8ryets and scricitiscd plagioclase

This is a medium-grained, mottled rock. Cleavage i.e arsent but there is I

78b35

it is qiite porous.

Thin Sectiom

a "onounced preferred orientation, expressed as a H¥_tiflt>-..*4; stre8~ing

parullel with the foliation while chlor1te patches edged with fine epidote

1n a strongly folia ted groundmase ot' plagioclase.. chlor1 te, grantt19r

ep1dote and q,uartz. Large massela or chIor!te i'orn; ragged fttt;l;el'l<!e lensBs

Quartz phenocrysts reach about imm. in dl"meter and may have originally

been embayed, but now have indistinct margins due to reaction with the

groundmass. The cryetlas are corroded and fractured and the apatiteI:
I':

•

I.
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inclusions are sometimes bent. Large quartz gl'ains and feldspar crystals
elongate

have r'ringes aI' finet-quartz and chlorite cr;istals 1;; ing in the I'olia tion.

Plae;ioclase cr; stals seldom exceed O.5mJ;J.in len,:th ar.u are .,;eneruli~

cloudy, ,.• i th many small elongs te chlo!!i to inclusions. Some of the rroun,,-

mass is probably coarse plaRioclase crystals but is 60 rich in u'1'sl1u!4.r

epidote and small chlorite rlakes that it generally appears fine-~ainea.

A number or lal'ge iron oxide grains have "een fractured. oxidised

and dra\-.n out into lenses and these are surrounded by quartz-cHlcri 1:.e

t'rin s.

",-pidote. rorlJS small granules in the grour.dmass and aggregates of

larger crystals. It is usually associated wibh chlorite and in some

cases ro~s or epidote crystals appear to be mounted on thin strips Jf

chlorite. Pressure rronges ot fine quartz and chlorite do not form on

epidote grains. which appear to have cr~'stallised atter shearin,.,.

Associated chlorite masses are parallel with the t'oliation and this :Ly

have the appearance of fringes.
SUIClIlary

The r'lck is a porphyritic acid lava or possicly an icnimbri te ...hich

has been chloritised and strongly sheared. Epidote was introduceu after

the chearing.

70/134 sheared :.ava (E 8;t)

The rock is dark green and crystblline with ver; str'Jnc: ::Jintersl

8llLn~lent but no cleuv~ge. It contains t'eldspar. asphibole and chlorite

und is very similar to 78/147 snd both are only slijbtly les6 altered'

t.han 76/145.

78/133 Veins of msssive chlorite plus quartz rrom volCanics (E~I)

eipetchecl volesAie 30Lt..lsFl8P8"te

I
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7v/132 lE<60)
stretched. volcanic :';on,lJcerate

This con;:;lomerate 1s hior.ly defol'G:ed so -chat i;; hss the appe!1r:"!lct.

of a ,'inely oanded. linea ted ph.llite, the Lminee disrupt,d '. ~:nots c),

"pilote and cLlori teo Some, of the layers Bnd lenses are coarposeu 01' U<"1'K

lava or amp"i' oli te, others are green or grey siltstones. I,o tuff tand

are seen in tl,is specimen but they pro1.Jably occur in the adjl:lcent roc ,so

Discontinuous vands of pale. fine epidote are common. 78/132 is rather

similar tcll78/128 but lacks the grey-maroon ph.lli te bands \".hich ure COLI or.

in the latter. 78/132 probably contains more volcanic material tDan 76/12,

78/131 GreywBcke(?)

'Ihe specimen is ",ery aarK greY-,;;reen with a 1'ine sanuy texture "nli

sli<:.ht cleavage. It is more siliceous than the greeen siltstomes t~pic"l

of the I!ainwaring Group "nd the very darA: colour r.ay be due to the pl'csen,

or bioti te BS \"Iell as cl!lori teo 'l.'he origin is uncertain but the roc,\. Gippe,

to be a siliceous se iment.

- /130 altered Diorite (inclusion in Conglomers'e) (E77)

The rock i8 green and fine-grained ~ith coarse patches of secundary

chlori te bnd epidote. "'his s!lecimen iF weathered but otherwise 8i'1il&.r

to 78/125, and 81tered diori te inclusion in cone1?mera te from tLe sa:_e &1'

78/12"1

,he cock is dark g.'By-green and cleaved • ..!any cleavage aces are

cvveredith sheets of fine chlorite, but the ~and6 oetween these sheets

are coarse-grained, ith large p0r!JhyroLlasts of quar'z and re~~spar. ?he

dark colvur is l"rgel clue to chlorite ;.nd the rocit is proba ... ly siliceous,

ith little epidote. It may ue a sedixnet and not a lava.



•
78/128

-TB­

Calcareous siltstone (El5)

104079

jj ot' .... recn ;ooi n t

fand Specimen

The rock is very strongly foliated, with a s-rong penetrative'

lineo tion in tr.e form of. tiny ribs. :.aminae bre various shaaes 01' ere~'1

dark and pale green and tend to be lenticular, with the sh)rt axis aUOL.t

1mm. and the median axis 1-3cm. 10n3. ?his SUbgests the roc~ ~aj .&.ve

oriGinall~' contained di1'ferent coloured, sUb-,-pheri!.csl bodies .. l,icl< 'lClve

undergone t"lattening. Dilute Hel reacts vioopously on the (;ut surf,.ce.

':hin Lection

The sectioJ;l is cut approximately normal to the roliotion and aouut

250 from the lineation.

The rock consists 01' scistose lense~ 'and Lands o' fine-,,;rained c.lc·,

areous sediments. Grainsize and composi tion vsr~- slightly from one (ll,nd

tb the next. Some lenses are rich in chlorite, ceing composed of abOut

equal quantities 01' chlorite and carbonate with a little quartz, feluspal

and mica, and these lenses are relatively cocrse-grained. Other lenses a

c~~po8ed 0« very fine carconate, plagioclase, muscovite and ~uartz ana a

fe~ lenaes contain ~uscovite and iron oxide only.

Iron ia common as fine strin£s alon" the cleavage and r.lUch 01' i t ...a~

De intr~duced b~ weathering. AlthouGh Eome large an,ulbr grains are

wrapped by Ilhe foliation and are clearly original constituents 0_ tl.t;

rock. Small patches of fine quartz, quartz and muscovite or quartz and

iron oxide are also wrapped Ly the foliation.

Carbona te commonly occurs.as long plates (up to c. 5u,m. lODg) 1 'ing

in the foliation plane. These grains haVe recr~'sta lised, prob!lbl~' at tr,

time or shearing, but the very fine gr'tin in Bone layelS suggest tlie

carbonate was present in the original sedtments and remotilis*tion hae

been slight.
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is absent here.

fragments. Shearing has been intense so that the ori:""inal layers Itave

been br"oken into lenses, but the epidote ao abundant in surrounding roc,-:s

'-het rock is li.::,ht grey-green wi th prom~nent reIdspar knots on the

weatJered surrace. The groundmass is pale green and fine-grained witb

rock appears to be a r.etasoI:l<> ti sed conGlor-era te in h!lnG. "'~_;!C~

tis ~cual)y COm90sed or unaltered calcareouc siltstone

altered Lava (E/4-)78/127

Summar:," The

specimen but

dark atreaks of chlorite. ~he specimen is slightly sheared but uncleavea.

It is similar to the quartz diorite 78/146 from Diorite Point but is too

altered for its origin to be certain.

78/126 altered volcanic siltstone' (E73)

This rock is green with rine ark green bands parallel with the

cleavage. It is fine-grained and well lineated. A second specimen has

been sectioned. It is paler and more uniform in colour. It is very hard

but lacks cleavage and lineation.

chin Section

The rock is very rine grained, with a rew pri~mat1e crystals

reaching a maximum length of O.06~~•• It 1s weakly foliated.

tost of the rock consists of t'ine to very fine granUles 01' ep1:..cote

with interstitial clear plagioclase ~hich sometimes sho~s t~inning.

amphibole
ehlori te is common and there are priama ticl\cr~·stals and a rew small iron

oxi~e grains. Needles of amphibole form inclucions in some ~!agioclu8e

cr;jlstals.

The minerals are similar in abundance and composition to thJse in

the diorite pebble 7&/125 Crom the overlying conslomerate but quartz has

Rot been icentified in 78/126 (t~is may be Due to fine grainsize in 70/120
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ro~ks and has spparently leen imposed on the sediments, anu to a l~soer

extent on the igneous rocks, during a period of widespread !3etaso;~vtiom.

minor chlorite and anphibole - is corn' on to rany or the !.in\arin~ }roup

no~inent e~id)te prd ~la~ioclase with':his ",inersl ssr-emblage

78(125~n~ltered (epiaotised) Diorite inclusion in conglomerate

The rock is coarse-~rained with usrk green crystals reaching 3mm. in

diameter. It is not noticeably sheared, and the cut surf"ce shoy,s intel'-

i:vna Specimen I, 01' 6reen ?oint

locAin~ a&r~ green, grey and.pale ellow-'reen masses with poorly

developed preferred orientation.

,-,hin Section

The section ehO\~s an uneven aglT,regl.lte 01' a variety dlf cr~ stal t'ol'ms

and gr&in sizes.

Plagioclase is the most abundant nineral, forl!li~~ a backcround of

mcdium-~rained, sudhedral crystals. Some cry-tal, are qui:e laree, with

man~ o~er 1mm. long•. he feldspar is slightly cloUd~ ith numerouF small

ch~ rite inclusions. Bunches of actinolite needles are common and epidote

also forms rather coarse e~vnular incluFione. K.I. and extinction an~le

measurements indicate sadie andesine composition ror the )lagioclase, ~ut

.c.I. eterminations may ('e faul.y due to the etrects or rel",tivel:l h·,;h

reli~r inclu~ions.

':'he coloured silicates are amphibole, chlori te and epidote. ~'he

amphib.le is pale e~ple-~reen actinolite ,~ich normally rorms elonce~e

cl'~sta16 in ..hich strong prismatic cleavage gives a fibrons appearance.

·eedle-like secondar~ amphibole i8 common and appears to have & similar

compoeiti m to the coarper cr'stals. A few lar~e, 'winned plates of

hornblende occur and tLere are the 181'se, dark green crYf'tals seen in the

hand s~ecimen. The, always have irregular, altered rims and are pbrtially

, I
r
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replaced h: chlopitc.

(.;hlori te is strongl;)' ;Jleochroic from bri,;l'. t green to :;e110,., \ii th

:ellow-brown unomalous ~irefpingence. It is alvsys secondsr;), and

apporently forlns b; th~ alteration or amphibole.

Epiuote i 6 ver;;' cOlllIDon, ranging from 1'ine, :;r(;nillar rna S6es to 6in~.le

crystals 1.2mm. SCrO(8. It is penetr ted by plsciioclaae crystaLs linc.. ,a~

oe a prin1C>r~ phase.

Opsque ibron oxide~ grains sre common. 'i'hese £rai:ls have centr"l

portions of unsltered magnetite surrounded by dull, oxidised mat~rial

which obFcures the ,original angular crystal forcs.

Fine 'luart.z is common as an interstitial phase - it appears to :le

secondapy, •

Andesine, hornblende and magnetite are the only certain prlwa~~

phases. The coarse, prismatic actinolite cn·r,tals may be primary "ut the

neeale-li.<e 1'i e amphibole is secondar:. Chlorite is i'ormed by al tel'" Lion

of amphibole and epidote and quartz ore likely to oe recondary. 711e

present composition of' the l'ock approximates to quartz-diorite :;ut the

ori_lnal roc~ oay have Leen mope basic - pribbably hornblende diorite.

A rine-grained, dark gre~n arnphibolite(?) is hoat to irregul~r

pbtchel.' and veins or epidote and quartz w!lich make up nOF.t of tile

ppEcimen. There B a little chlorite Bf\sociated with the epiClote. ':Chia

rock ia part of the conglomerate complex on the landward aiee of' Green

78/124

76/123

Quartz rrom con{lomer'ate (E7')

Quartz-euidote Secretions (E70) Green Point

"oint.

.(
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78/122 (£69) ~atrix Y.aterial rrom ~reen Point Conglomerate

~ic.ote-Carbonate "8 trix plus P-.mnhibol1 te

Hand Specimen

The rock is liJht greeB with poorly developed cleavage. It is e~~­

extremely rine-grained with slight colour babding and one irregular

aurrace( not parallel with the banding) is coated with dark green

amphibolite. ,
Dilute Hel reacts strongly on the cut surrace or the specimen.

Thin Section

~~ost of the section is conglomerate groundmass llluterial. This matrix

rock is very fine-grained with Hlight roliation and elongate crystals are

rare. 5~ of the rock is granular epidote and a f'urtilel' 35% is slightly

coarser interstitial calcite. Plagioclase forms small, clear areas with a

rew crystals up to O.05mm. long, and makes up about 1~ of the rock. There

a little chlorite and needle-like crystals of pale green amphibole, but

these minerals are ~en~rally dirficult to identify because of their small

size. The rock is crossed by a veinlet of fine, deformed plagioclase.

On one edge of the sptcimen the matrix rock has an irregular contact
•

with schistose amphibolite. For about 1um. from the contact epidote in the

matrix becomes riner and more dense than elsewhere, while carbonate is rare

Near the contact the amphibolite consists of coarse plates or green

actinolite, some of it rsther ribrou , and coarse interstitial chlorite.

Epidote crystals up to about O.3mm. across occur in the amphibolite,

mainly near the contact. ~here are a number of large, rouded plagioclase·

crystals witb quartz and rare epidote inclusions. These grains are wrapped

by the prismatic minerals while the coarse epidote crystals CUD straight

across the roliation. Rare patches or rine silica and clear secundary

plagioclase sur~ound some or the or~ginal plagioclase grains.

The outermost layer of amphibolite seen in the section is a strip of
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I thin, elongate carbonat, crystals, possiuly crystallised froe ~ c~rb-

Thin Section

are not pronounced. The rock is hard and unweathered.

onate which has been removed from the matrix rock near the conta~t.

overlying conglomerate
at Green Point

Hand Suecimen

78/121 (~) Poruhyritic hornblende-diorite

•
The rock is light greenish-grey with scattered dark green pa:'ches

several mm. long. These'~ark green bodies are generally flattened, with

their long axes lying in the cleavaee plaiDs. Lineation and foliation

1

/

The rock is fresh and sparBely porphyritic, with alignment of small

elongate groundmass grains. The large green masses seeD in the lana

specimen Bre matted groups of prismatic hornblende crystala and chlorite

I with rare inclusions of quartz and epidote. These maases are wrapped by
,

'\ the rolia ted groundmass.,
The groundmass consists of tiny elongate prisms of amphibole and

plagioclase, with a little interstitial qmartz and epidote. A few epijote

masses and quartz aggregates are up to C.7mm. Ion .• and are wrapped by the

'o:Uation.
J

I
)

Although epidote cnd chlcrite are likely '0 be secondary the

foliation is expressed in amphibole and plagioclase ~nd is thus probably

a primary texture, possibly a~centuated by later shearing.

In composition the rock is a porphyritic diorite, distinguished from

the andesites by t::e fact the phenocrysts are hornblende(and uncommon

quartz) instead of plagioclase. The rock may have been intruded into ttie

volcanic pile during shearing.



The rock is quite fresh with only a small proportion of secondary

minerals but its texture has been considerably modified by shearing. The

unBheared rock would contain la~ge plagioclase phenocrysts and smaller

amphibole and magnetite crystal. in a groundmass of fine feldspar, chlorite

and quartz. Shearing has.broken up the phenocrysts and produced a marked

rou~nJ with coarse, resistant grains several rom. long ~tanding out from

104085

I I

, I

,

Green Point

Amphibole fr~gment from Conglomerate

sheered Quartz-Andesite fragment

78(120 (E67) Diorite

This is a sheared and altered rock with poorly defined cleavage. The

fine, cr~stalline grounumass contains lenses of fine epidote and large

irregular chlorite bodies. 78/120 is aimilar to 78/121 descrioed above,

but is more sheared alld altered.

Hand Specimen

The specimen is medium greenish-grey, The weathered surface is very

78/119 (~) sheared Diorite

The rock is strongly sheared and well cleaved, with large chlorite

lenses but less epidote than the two comparable rocks 7~/120 and 7d/121 •

78/118 (E65)

The fragment is dark green, fine grained and strongly sheared, with

a fine knotted appearsnce. The original rock was probably a basic or

intermediate lava, now altered to amphibolite.

78(117 (E64)

the face. Freshly brOKen surfaces are irregular with soft, fibrous

crystals roughly ali~~ed in the cleavage. The cut surface shows large

whi tish grains wrapped by a poorly developed. t'ibrous cl~t,vage.

Thin Section

schistosity and granulation in the groundmass. Fine chlo~ite has 8
preferred orientation

I (' ~t;
I··'•['
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but the cle£'vage is 1'",elJl~ since only a out 10'"\ of the poc_-( is ci,lo,'i teo

Plagioclase is the most abund~nt cineral. About 501; of the roc"

f consists of' fine plagioclase phenocrysts bnd up to half the ,rounuc:;stis is

i feldspar. The phenocrysts sre slit:htly sericitised and rich in small

chlorite inclusions. Apattte inclusions ere uncommon but BOille feldsp~rB

contain sheaves of needle-li~e secondary amphibole. Extinction on ulbite

twins indicates albite or sodic andefine composition and a.I. deter~inati(

raTours andesine but is not conclusive because of' the number of high-reli

inclusions.

The groundmass plagioclase may ve twinned and sericitised but Bome

grains are clesr and unt~inned. Some of the groundmass is apparently

fOl'med by granulation of' phenocrysts.

The groundmass contains amall of pale to medium &Teen actinolite.

"he more abun ant chlorite is partly derivE-d by the alteration of amphibol

but some 01' it lliat be primbl'Y. Small quanti tiea of primary quart:.. snd

magnetite and secondary ,.oidote, calcite and fibrous affiphibole are also

p. ,-,Gen t.

7~e original rock was a porphyritic, quartz-tearing andesite \Iith

a<;out 10;; primapy mafic material, moa'ly actinoli teo The specimen is a

fragment from a conglomerate and the shearing occurred after the

conglomerate was deposited.

,rey-green crystalline r;roundmass. Ii. is probavly an intermediate ~lterea.

The fragment is strongly sheared with flecks of dbrk cLlorite in a

lava similar to other rocks defccribed 8S di :>ri tes t"rom ,earlq igneous

lova fra~ment from con<lonerate (E'3)78/116

booies.

\
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~ote ~n the ~reen Point Breccias

The matrices of these rocks have been completely recrystallise~,

possible from calcareous, feldspa thic material i:1 the origi!lsl seah.an t.

Much of the matrix material may have been introduced by metasoQ&tisu •

The recrystalliaation occurred a~ter the breccias were sheared, since

a contact with amphibolite is sheared but there is little foliation in

the matrix rock and epidote crystals in the a~phibolite ~ave not b~en

sheared. The matrix rock increases in grainsize away from the contact.

The amphlboli te was probably a diori te or basal' pebble \:hicb has

been sheared snd altered to its present g8~P~S~~ assemblage. 7he

later conTerslon of the conglomerate matrix to carbonate-epidote a1~ecte,

the amphibolite at least near its edges, introuucine epidote and p06si~1'

carbonate.

The quartz-andesite pebble 78/117 has been strongly sheared with

granulation of phenocrysts and recrystallisstion in the ~rsundmoss, but

the original mineral assemblage has not altered signific&.tly. Possibly

tr~ edges of the petble would show the effects of matrix metasomatism.
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78/114. 78/115 Volcanic Con;<lomellates (Ebl) E(,:l.) Green Point

7;.ese specimens are rrom the relatively. undet'orr.Jed cQnglo~~erate

round onl;, at Creen Point. It conpists of.' rlattened dark green rr'agmen< s

or ver~'ing sizes in a rine, pale green matrix very rich in e.9ido1.e. 7he

var;ying colours in :he clastic rragments sugge::t a number of di.'rerent

are or igneous orisin.

Copper staining is strong on these specimen~

The rock i8 green and massive with fine granular texture blurred by

alteration. Not much can be determined from the hand specimen, Lut the

(E.(,o)Tuf'!'(?)78/113

lava types Qre present and fragments or varlouE Qndesites, diorites and

qut->rtz diorit'el; rrom the conglomerate have been deserbed in thin section.

All the lava rragmeots in th~s specimen have been altered to ~

amphiooli te. epidote greenschist and there are a rew rine-gra lned 'hlori ttl

. bodles. As in 78/14& rrom north· of Diori te Point. all clastic fragl..em;s

field relationships suggest it is a turf. It is part or a thin, bedded

S~luence which overlies the main conelomerate body snd includes mino~

conglomerates.

78/112 def'ormed 'olcanic conglomera te (E 5'1) Green Point

and roliated. while fragments are generslly coarse. light green and

or varying textures and colours. The groundmass is grey, fine-grained

Hand Specimen

The rock is strongly cleaved and consists of lar~e flattened
5

fr.gmen1

,
lJottled.

-

Thin Section

A variety or rock types and textures are seen in this specin:en.

roo A 1". ,."mm"- +'~r~ I apr",re-.,tt'1 ~ '1,c,",,,J,,,,,,,ss '1 ~ c:.<'~"lIOI"'''N>-te.l

.- J"""-
/

t
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is a fine-grained, strongly foliated mixture of amphibole alld plae:ioclase

~ith chlorite, quartz and a large amount of fine granular ~a~nutite. The~,

bands are quite markedly maonetic in hand specimen•

The amphibole is pale green with low second order colours anu low

extinction angles. It is probably tremolite actinolite. ~t forms v~ry

elongate prismatio crystals bligned to give a marked foliation. Chlorit­

isation of amphibole is widespread.

The fine plagioclase is fresh and clear uut there are a !lUl!lber of

£nots of course plagioclase crystals up to O.8mm long. ,he foliation

passes straight through some of these crystals(ss lineE of magneti~e and

amphibole)and they appear to have crystallised af er shearing. Extinction

angles indicate albite or sodic andesine composition.

A second common rock type consists msinly of granular epidote anu

elongate plagioclase grains, with a little t'resh amphibole in prisms

outlining the foliation. Iron ore is sparsely distributed in these bands,

There are a numoer of lenses of very COarse epidote, plagioclase

and chlorite and in these pressure "tails" ot' chlorite and rine quartz

forl'l on the plagiocoase ag",'Tegates. Other medium-grailled lenses contain

foliated 6mphibole and chlorite is more abundant than plagioclase.

NOlle of the rock types making up lenses 1n this rock can be identiri~

as all !.ave recr~ stallised to similar assemblages of tremoli te-actinoli te,

ande6ine~G~,and chlorite with quartz, epidote and magnetite importont

in some cases. Recrystallisation occurred during and after shearing.

~he rock wus a conglomerate containing fra£mants of intermediute(?)

i",neous roc;;5 if' the conglomerates of Green Point described above are

undeformed eqUivalents•

f,.

F
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78/110 !!!IT [( 57)
The rock is gre,n and slightly sheared, with poor cleavage. It is

rather soft with weathered patches and a blureed fragm~nta1 texture

typical of ch10ritised +uffs from the area.

78/109 QUBrtz-E~idote pod (15b)

phyllites, and is very fine.

This rragment is part of a lens of very fine pale green aaterial

is similar to the epidote cementing material of the nearby conglomemate.

Pale nhyllite (£5"3)

~

which is wrapped by volcanic siltstones and tuffs near Green Point. It
~

78/106

strong cleavag~ ..nd slioht lineation. . ca is less abundant ti'.an in most

78/108 Phyllite lESS) S of Green ?oint

The rock ia a dark grey, fine grnined, siliceous ph~llite .. ith

The rock i8 pile grey with unJulose, lustrous cleavaLe surfaces.

Small flattened grains are seen on the surfaces, never reac~ing 1mm. in

length. Cleavage is atrongly developed, divid*ng the rock into lamel.cte

less than 1~. thick separated by very thin, dark, micaceous layers.

These layers ere disturbed by weak kink planes inclined at about 450 to

the cleavage surfaces.

78/105 Phrllite ( e 5.2.. )

This is a glossy, micaceoua, pale ey phyllite with a lineation

caused by linea of tiny crenulations. A coarse crenulation forms a rough

lineation at an angle to the fine one. I

I



siltstones from the f.:ainwering River.

The rock is pale green with a strmns foliation but no lineation. :t

104091

Volcanic Siltstone

is fine-grained, soft and gloeey with the feathery texture sel-n in VOlculll..:

78/104

r.

.'
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