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1__CGENERAL

Preliminary geophysical and geochemical surveys have indicatea an
area of economic interest on the coast of S.¥.Tasmania, centred on
Cypress Creek, This area is underlain by a belt of strongly sheared ana
metasomatised rocks(of proba:igfézmbrian age) which have been assignea to
the Mainwaring Group. 2

A preliminary repor; (Eall and Corbett, June 1968) gives a general
deacription'or the ¥ainwaring Group, based on field work vy a numuver of
geologiste. The present report is based on detailled petrology of all the
specimens available and detailed mapping at the southern end of the celt.

A revised version of the map is presented and this differs frou
exsrlier maps in that the Mainwaring Croup tapers towurds the Urqunart
River and disuppears completely south of the Wanderer .iver. Petrological

examinatiom has shown that specimens from the ./anderer River originslly

assigned to the Xainwaring Group are quite comparable with Dundas type

s rO&K..

There remains the possibility that the Mainwering croup is a metasuie

atisea lateral equivalent of Dundas type rocks and this will only ve
solved oy further mapping roung¢ the Urquhart River.

Geological investigations so far have only produced scattered
evidence of minergliration, although the geological setting &ppears to
be very favourable. Sulphides have been noted from the mouth of Copper
Creex and in South Cypress Creek and native copper is disseminatea in tue
volcanics of the Upper Meinwaring. Staining which probably indicutes
the prresence of copper minerals is widespread in the southern coastal

oujcropse.
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2 NOMYNCLATURE OF CABRIAN ROCES

———

Lach Group recognised in the Cembrian of 3../.Tasmania consista ol &
mixture of sedimentary, volcanic and intrusive rocks, wnd each uUroup is
characterised by a particular assemblage. !lence in so. e cu.ses a siigle
specimen cannot be assigned to any one Group without ta<ing its [icld
relations into consideration.

Correlation between ét=L{epent Cambrian rocks &n défferent narts o
the Wlest Coast belt has always been difficult due to the limited lateral

extent of many units &s well as laferal variations in metamorphic intenég;
and structural'cbmplications. - i
For the most part new Group names have been given to the rocks south?
of Lacquarie harbour. The name "Dundas Croup" (type area near Zeehan) has
Leen used for southern rocks and a correlation_igmprobably reasonaclie.
Fossils in a smull fault block of argillites sim;lar to the surrouncing
"Dundas type" argillites have been dated es Upper‘xiddla Cambrian and
thie is the age given by fossils for Bhe Dundas Group in the northern |
part of the west coﬁst belt. However obJjcctions have bLecn raised to the i
usé of the term Dundas Group and for the precrent the compromise ternm :
"Dundas type" will be used in order not to lose si;ht of the probabple f
correlation, : §
The other Groups have been given new nanes and tentative correlationi
nay be msde. The Lewis River Volcanics are essily defined .ut thie status 5
of the other Groups is not certain and at present the nai:es should Ue |
used #nly for convenience in the field. The Varna Group hass had lit'le
study and it is possible both the Birthday Say and Mainwaring Groups are

lateral equivalentes of Dundas type rockse




s 8cemblages

vundas Type

erzillite, turbidites

greywacke, greywacke conglomerate
basalt, andesite, dacite

~abiro, diorite, granodiorite

pyroxenite, serpentinite

2irthkday 3ay Group
_phyllltes, schists

glizhtly metamorphosed siltstones and
greywackzes in the upper parts

limestone

diorite intrusions

cainwaring Sroup
pasal phyllites and schists

very rare calcareous siltsiones

‘volcanic siltstones, tuffi's, deformed

conglomerates and breccias
vasalt(?), andesite and dacite flows

gabbro(?) and Diorite intrusions(?)

Yarna Jsroup

quartzite (some very righ in haemstite)
dolomite
siliceous siltstones and argillites

intrusions off Devonian granite and
lamprophyre

.
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rocks fresh or extensively
chloritised, sometimes

silicified

E

|
| §

%

f low érﬁde ﬁetamorphism. The

; only Known occurrance ol

; extensive limestone (304 of

; total) in the Cawbrian. Graaes Jﬁ
¢ 1into Dundas type rocks.

H strongly}sheared and metasonat=-

: ised, with extensive introductior
: of epldote. Assenblage cepilote=-

: actinolite-chlorite-plagiocluce=-
: quartz predominates.

:

age uncertain, proveavly Lower

Canbrian; if so it is the only

Group ;ith siliceous sedimentse.
~Volcanics absent. tay correlate

with Crimson Creek Formation.




T,ewis River Volcanics
rare siliceous sediments
tuffs and acid lavas, possibly ignimorites

porphyry intrasives

a8 08 % B8 22 40 e

intruded by Upper Ca:'brian Elliot Bey Cranite

104006
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intrusives, Tresh or cilcr

itised. Probable corrclate

of Mt. Reld Volcanics
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3  GrOLOGICAL SETTING

The general structure of the area between Zlliot Tay and the
Wanderer iiver Las teen described in the earlie: report.

The oldest Cambrian rocks exnosed in this area are the Lewls Xiver
volcanice. This ie an acid succession consisting mainly of pale, bLandec ms=
rocks with or without quartz or Uaesseeteee t'eldspar nhenocrysts. the -oc s
are identified in the field as rhyoclaétes and tuffs .ut more uetailea word
may show that some are ignimbrites.

The acid joleanice are associated with severa; porpnyry bodies
{ qua tz-porphyry, quartz-biotite porphyry, quartszeluspar vorvhy =y ) and
are intrudec by Upper Cambrian @ranites.

The contact between lLewis River "olcanics and the basal sciiistis of tlc
‘ainwaring Group is we&l exposed on the coast avout :mile south of
Sassalras Creekx., The contact is marked by rassive quartz sccretions zna
folimg within the schists. There is about 10° divergence in striie vetaecn
the flow vanding in the volcanics and compositional banaing in the scrists,
due to faulting,slgag the contact,-«héek is eeseniially contormaovle or
a larger scale.

The ‘sinwaring Group coneists of Two main units - the vasal siliceous
schiste and phyllites and the upper sequence of zreen volcanics. =otl

units -re strongly sheared and variasble in thickness.

“he contact between the lainwaring Group volcanics and “undas ;D

e
sediments is apparently not exposede. At Abo Cre:x there is a small

outcrop of grey ph;llite intruded by a granodiorite sill and this appears
to be the lowest member of the Dundar type in the area. Green volcenics o.U
crop about 50 yards to the southe Distribution of Dundas and _ainwarin;
Group rocks is controlled by the domdénent cleavage vut tedding is not o

alwa)s oewnbedites~ey parallel with this cleavage. A little further ncrth

at Sandy Point Dundas type slates are overturned, but a facing at ‘=
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Diorite Point indicates the green volcanics uare righteway-up, =so the
contact at Abo Creek may be a fault of some magniiude,
The bl Tundas type slates and greywackes .rade up into very stri.is
deforncd conglomerates, These conglomerates consist of white discs of
fine quartz in a dark grey matrix..The discs are flattened parallel wilh
the bedding.

Yore normal Dundas type greywackes and argillites are exposed in the
lower reaches of the Yainwaring River and further north in the Urquhart

and Jdanderer Rivers.

GEQCLOGY OF T

Gensral _

In the previous report the Yainwaring Group was defined &n geo; raphic
and stratigraphic terms but it is now necessary to modify the ori_inal
defentition. On present knowledge the only practieal defenition or the
Gro » is based on metamcrphic assemblage.

The Yainwaring Group is characterised by two distinct sequences, the

lower one siliceous (and rarely calcareous) phyllites and schists overl:in

$uge

i

vy 3reen rocxs in which the assemblage epidote-actinolite-guartz-plagioclgg'

-chlorite has been imposed on an original&gy volcanic pile. -0t all
merivers of this upper sequence contain all the characteristic zinerals
and in a I'ew specimene secondaryf minerals are firare. A little siliceous
phyllite and calcareous ssf=i siltstone ie interbedded with the green
siiteliones volcanics.

Extenaive'shearing within the volcanics has rendered thiciness
measurements and even stratigraphy almoss meaning less, The section through

thinney

the Croup between Abo “reek snd Sassafras Creek is much #8s than that

maoved in the ¥alnwaring River three or four miles firther north gnd this

?
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lack of persistence along strike is most apparent on a emaliler scale i
the areas of perfect outcrop on the cosst.

All this leads to the suggection that intensity of metamorphism
varies along strike and this in turn leads to speculstion avout «ihat ==
happens to the Group ao#®h north of Eypress Sreek. Only twe cpecinensfon
the Urquhart can reasonably be placed_in the Yainwaring Group, and all
the bedrock in the Wanderer belonge to the Dundas type. Until urtier
mapping is done in the northnern part of this belt the exact status cof
the Mainwaring group is in doubt, and it may be a lateral equivalent of
the lower paft of the "Dundas Yroup”.

SECTIONS

Descriptions of sections through the !ainwaring @Group mapped in the

kdinwaring River and along the coast will provide ti.e best picture o1 ihe

Group as a whole,

Coastal Section
Siliceous Segquence
: (=3

Between Sassafras Creek and the contact with the Lewis iiver J/olcani
to the south there are exposed aboutl 2000f't. of metamorphoscd silic-ous
sediments. "he lovwest rank rocks ere glosey grey rlates and ph; Llites and
the highest are coarsc knotted schiste. There are rare pods ot limestune
which have been .oudinaged during folding. Between Sassafras  i‘eex &nd
the south cide of Green Point there are red ph;llites.

Moet of the rocks are well laminated with one cleavaye carallel «ith
the compositional layering and another at an angle to ii. M¥inor rolds are
commong, and generally péansge plunge north at about 300. Bands of kink
folds are very common, particularly in the strongly cleavea puyllitcs.

In development of minor structures and in metasmorphic srade tiese

roc<is closely recsemuvle the Precambrian slates and phyllites which underly

the Lewis River  olcanics.



pod-like epicote secretions.
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To the north and east the siliceous netasediments increase raniuly

in apparent thicknees, reeching 5-6000 f'eet in Covper lree:, where sre)

(L3

phyllites and guartz-schists predominate. A band of grejwacke conglomer;
has been reported from Copper Creek and the ph;llites have oeen reporiec
to grade into a greywacke-argillite sequence north ol' the Urqunsrt. This
sequence belongs to the Dundas type and may or may not .e & lateral
equivalent of the MainwaringeGroup.
Creen J/olcanicg

Between Sassafras Creek and Green Point the red phyllites rapidaly
grade into zreen and grey phyllitee and quartz-schist. Green, zrey &nd
maroon volcanic siltstones and highly deformed conglomerates, all very E
fine-grained, laminated and strongly sheared, pontiﬁue to Green Point, a

thickness of about 500 feet. The top of thic sequence is green turi with

At Green Point are the most remar<able outcrops in the wiidle gZI'Ciine
These outcrops apparently represent & small"window" which has escapeua
mucl: o€ the deformation suffered oy the rcst qf the group.'

A massive oreccia cuntains flattened fragmente of vacic and iiter-
mediate igneous rocke trom tinch to 2 feet across. any of the frasments
are altered to amphibolite but ame unesltered gquartz-andesite ae Uecen

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

calcite. The orizinal matrix having been replaced !y etasomatism

following cshearing.

|
The breccia is overlain by laminated pele greedn volcanic silistones

showing delicate similar folding &nd interbeddec with ninor deformed

conglomerates. This is overlsin by a considerscle thickness 01 aassive,
porphyritic hornblende-diorite which has teen considersvly aliered. i
Northwards slong strike deformation incresres. Siltstones, tufl's and

~1+anai lawaae (dncite as well as intermediate types) are brought together
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He
and shearin;: ana few ty»es are continuous ulomg strike. in unazlterec culc-
ce
areous siltstone was f'ound in this section and there are ver, rare quart.i

perbles and greywacke bands in the volcanic siltstones.

Hear Copprer Creek the hornblende-diorite is replacec .y alterea
diorites and possibly gabbro,underlain by tuffs end volcanic eiltstones.
The breccis is extrenely deformed so that at first zlance it appeare to
be mottled phyllite. One undeformed congl merate specimen consiets of intes
mediate lava fragments in an enidote-quartz-amphibole rroundmuss,.

North of Diorite Point the Diorite is overlain .y massive altereu _av.

and then volcanic siltstones. Deformed conglomeratcs are UNcOmLON.

at

combination of shezring and faulting has reducedé beds to inter.ingering

lences.

The uppermost part of the Group consists of about 500 fect o1 spottea

massive tuffs.
3elow is an appr .ximate section through the lkainwaring Group as expcese
along the coast. The general order is correct but thicknesses are

misleading since the whole Group thickens raspidly (rom south to northe.

500ft.  tuff Lop
1000 tuff, tuffaceous conglomerate
volcanic siltstones, minor flows

200 hornblende-diorite (+zabbro) intrusion(?)

volcanic breccia (less than 100ft at Green Toint)

1500 {tuff SR
volcanic siltstones ; 500 ft. at Grecen Point

2000 phyllite and schist voLtom
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(2) uainwarin: iiver Section

The section =xposed in the -alnwaring iver is o out 12000 feet th.ic.
and all out 250 feet of this is the upper ,vclecunic wmember. Cutcrop in
the ‘iddle ‘einwaring is poor and weathering is prevalent. Tuffs, siltstonc
amg conglomerates ard levas are closely intertedded =0 that ciratisrapiic
units based on the avparent dominence of one or more tyves are not stricily
del'ined.
Silicecus »ohrllites

Only about gsft. of siliceous rocks are exnosed just Lelow tne main
Junction in the Upper !aadwaring, éince the vase of the Group has uveenn
lost by faultinge. The nhyllites are generally (ine and dark grey to tlacd
with a Cew specizens coarse a:d knotted. The upper contact with zreen
volcanics is mar<ed by contortion and gquartz veinin. in the pij . lite anu
may ve a fault, althouzgh the cleavage has the esaume striXe on eather cside
of the contact.
3reen Yolcznics

At the base of the volcanics is at least 20C0f* of laminatec tulls
and lavas with lavas predominent in the lower pert, These rocks are hnard
gnd poorly clesved, forming continuous outcrops thirough which sl

whiern the river has cut a deep gorge. This part of tie succeseion 18

.

repeatec ¢y faulting in the Upper ®Bainwaring where it directly overlies
the Lewis River acid volcanics.

Downstrecam from the gorge outcrop is sporadic, consisting of ultercc
- lavas, tuff and deformed conglomerates. There is a eingle gabiro sill.
One mile below the go ge the domimently igneous succeesion gives way to |
volcanic :ciltsténes.

The upper part of the Yroup consists =2zinly of fine tuffs and volcanic

siltetcne .ith minor lavas and conglomerate. A relatively unaerormed vreccisa

- i
li<e that at ureen Point occurs about 1000ft crom the rop of tha framm-
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Buni o TRErbhdbe
Dundas type arwiliite
2000t  tuff and siltstones, minor conglomerate
LCOCH tuff, volcanic riltetone and con;zlorerate, minor lavaes
LOOO Lava; turf, conglomerate
2000 laminsted tuffe and lavas
250 phyllite, knotted schist

e l bage of Yainwaring Group
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¥y OF T E _AINGARING ZROUP

In describing snecimens sttritated to ti.e Jainwaring .roup &n
unusual rtep hac been taken in descriving all specimens availablc, not
only those which have been sectioned. This is in order to give the fullew
possible coverage to this highly diverse and complex groupe.

In nanming the rocks every attempt every—awteert .as been made L0
provide a name indicative of the origin of tie specimen. In some cuses
thie has tLeen impossibled, due to complete replacement of the ori:inzl
minerzls and destriction of original textures by shearing and re-crystali
isation. In these cases non-genetic terms such as "amphivolite" ana
"epidote-schist" have to be usede In many more cases a Zenetic nanme as |
veen given even though the evidence f'or origin is slight.

The term "diorite" has been used for medlum=-grsined igneous rocis
which are intermediaste in composition. However in many cases rmort uineral
are secondary and metascmatism may have produced an intermediate compos=- E
ition in rocks originally rmore tasic. ' any of these igneous rocis are !
s.sumed to Le lavas, since they form narrow vancs conformavle with the
pyroclastice but few of them retain textures diagnostic of lavase. |

“ost of the lava flows have been extensively alterec to plagiocl se-
amphibole-epidote-chlorite assemblagzes and the ve:-t clues to their
ori:iinal nature are fS==9 provided by relatively unaltered f{r.gments
found in some of the breccias. A variety of lava tyo.s nave .een descriced
from the brecciass, including dacite, quartyandesite, porphyritic andesite
(very léke that occurring in the Dundas asseublages) and diorites d
containing hornblende or actinoclite. Although these fragments ifg; Le

quite fresh the redimentary matrix of the breccias has been replaced by

enldote with lerse: carbonate and amphibole. The beeccias sre of very

R et e

local derivation, all their clastic material being lava {ragmentse.
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The fine-grained rocks, <uch ae voleanic siltstones ana tuffs ure g
~ererally extensively altered and thelr origins are ususlly uncertai.
Tuff's may ofte: be identified only by their fragmental texture. "he
def'ormed "conglomerates“arq compoeed of flettened lenses of very .inc
magerial and are alwa)s aitered, although tuff _ands may sometimes ce
recognised in them.

No fresh basic rocks have been described btut three nand specliens
(from south of Copper Creek, Diorite Point and the  ainwaring aiver; nave
coarce gabbroic textures. The original minerals are no longer pre:ente.

Criteria used in naming hand specimens are 1li:ted at the end of “his
cection und thece nsmes should be used ier-the-oe& whenever pvossitle in
fuprther field work.

Shearing
o fixed relationship has been found between metssometism and

ehearing. tor the most part the two provably occurred together, with
enitial shesring preceeding metasomatism and crystallisction of :econdar)
minerals continuing after shearing had ceased. Generally chlorite :nd ;
:tinolite appear to have crystallised during sheari ;, with chlorize
continuing after shearing. Most of the epidote and juartz crystalilised
af'ter shearinge The position of plagioclase is uncertain, and some o1 it
is probatly primary. Veins of quartz, epidote arnd chlorite post-dstis
the main elearing. These relationships are generalisations &nd exceptiné
to all of them have been described. Normal sesi causseritisation .f
f'eldspur and chloritisation of amphibole vprotably proceed®incepen.ently

of the metasomatism and this complicates the textures.
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Identirication of Hand ZSvecimens

Rocks from the coast and The Xalinwaring R1ver have been divided
into ceven types recogniseable in hund specimen and in each case the
name 1s based on thin section descriptions. Thls list does not inciude
unaltered specimens which mey be identified by normal methods,but such

rocks are rare in this environment,

1 'phillite, schist = grey, fine-grained, strong cleavage. Contain guartz

and muscovite,+/=- chlorite. Siliceous, non=volcanic sed=-

iments at the vace of the lainwaring Group.

2 volcanlc siltstone - pale grey-green, very fine-grained, strong

cleavage. Texture glightly feathery and the rock is very
soft, sometimes laminated. Contains quartz, plagioclase

chlorite and epidote, also 1ittle clay and muscovite.

medium green, fine-grained but individual grains visible,
generally cleaved. "8 Fragmental, of'ten féathery
texture. Conststsﬂquartz, plagioclase, sometlmes pyroxene
and rock fragments, all wrapped by chlorite. May be
finely interbanded with eiltstoné.

L4 volcanic conglomerate - green,grey, maroon and yellow-green lcuses

flattened in the cleavage, vwhich is strong to very stronge.
Also lenses of secondary epidote and chlorite.
Appearance characteristic even when it 18 80 sheared that

it looks like a mottled phyllite.

5 epidote~aciist <~ non~genetic term fof.highly altered rocikse. Fine

grey=green sroundmsss with sheets and stre.xs of chlorite

and knots of epldote. Cleavage moderate.

1
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l "6 diorite, altered luva - 1light or dark green, medium-grained with
mottled texture and patches and streak: ol' chlorite.
Usually not cleaved but ninersals may be ctreaked out.

Plagloclase and amphibole abundant.

7 gabbro - Dark green and ﬁottled with relatively coarse,
interlocking dark and light green crystals. Usua.ly

not cleaved.
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j 6 DPETROLOCY 2 INDIVIDUAL SPRCIURNS
B | secoew cocaniviss
! Wanderer River 74/52=-65 Dundas ““yne
l Urguhart River 78/2%, 78/31-33
' 78/43 | ¥ainwaring Sroup
l -. | - 78/2L40~-212 Dundas Tyve
L fainwaring River : -
= ipper ‘ainwaring  78/35-40 Levilis River Volcanics
AT | S - 78/207-212 Mainwaring Group
= ¥iddle Jl.ain'aaring' 78/L41 ' " n
l- | | 78/69-77 " "
! ‘ 78/184=206 _ " n
l South Cypress Qreek ' 78/21~223% : " "
) 78/249-254%
I Cosst (¥t0S)
' S_of S.Cyprecs Ck. 78/224* " W
I - - Abo Tk, to Diorite Pt. 78/447-149 o "
Diorite Point - 78/146,146" " "
l E.Q.!i_tsr. Pt, to Copper Ck, 78/229-237% " "
. 75/ 2L.6* e
. | 78/143-14L5 : " -
I - Copper Creex | 78/4L8,L9% S " H
78/2L3~2L5%and 78/°L7, L8*
I Copper Ck. to 3reen Pt. 78/125-142 - " "
78/225=229 -
I yreen point 78/110=-124 | - n "
| Green Pte to 8 contact ” 78/88.§';1s : " "
l 76/105-1C9 "
Copper Creek (inland) 78/60=-68% o " "
. . 18/257=239% s n
I - 78/2554256% ' " "
l_ Sassafras Cregk {inlana} '78/101; ' "o "
I * specimens not avajilable
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PETROLOGY »f SPECIMINS from the JANDEREP RIVER

-

Although the river hes been mapped over at lsast the first eight wmilee

of its course from the coast, the sazmple imee cites are wildely separuteu.

Samples were taken a.t the mouth of the river, then at spproximately one,
three and five miles from the coast, with three to five -pecimens coullecteu
in each ares.

A large number of rock types are renresented, including siate =na
greyvwackes, intrusive and extrusive i-meous rocks ranjzing Iroam vasic to
ecid {calc-alkaline) in comnosition and tyroclastics(associated with the
vasic and intermediate lavas.)

Tre seliments sre derived from a nixed Cambrian-Prccazmbrian lerrazia,
but contain little volcanic material. Fragments {rom basic or ultravasie
rocks have not bteen positively ldentiried. All the greywackes arc unaltiered
or only sligzhtly chloritised and they ars typical Duntas type sediientse.

The igneous rocks cannot be definately plecea in any particulsr grpup,
ﬁ;- it is significant that most are falrly fresh, wsith a little chioritis-
ation z8 the only type of alteration. These igncous rocis mseke up & bisalt=
andesite sulte »ithin the sediments, consisting orf resiricted flows e, with
assoclated pyroclsstice ané mincr acii intrusives.

kapping a-eemeiaepesle- indicetes & consideralle thicrnees of rocas
described as green tuffs and laminatec silis‘on' s which wbduld te tL;pical
of the Yainwaring 3rpup. However it is consilered kise=2y signi.icuct thct
none of the specimens =xamined sho. either the shearing or the netazorphic
asseuwblage epidote-actinolite-chlorite-plagioclase which is characteristic
of' the ¥ainwaring Group.

So long as the uainwaring Group is def'ined on its netuwmorphien it

cannot be considered to extena as far north as the wanderer iHiver. On
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present inowledge of the ctructure it is possivle the .ainwarin, Group
is a latera-l, metasomatisd equivalent of the Dundag& iype rocxs in the

Janderer.

e

| TP




.

Cat.V0.

71/52
71/53
71/54
71/55
71/56
71/57
71456
71/52
71/60
71/64
7i/62
71/63
71/6kL
71/65

WATDIERER

"ielulio.

(208)
(209)
(¢70)
(2114)
(21 )
(213)
(214)
(215)

104¢21

miles f'rom
river mouth

20

RIVER SPECIMENS

Specimen Rock type
T8, Silicified andesite? (chert +

plagioclase)

TS B6296 porphyritic gabbro or tasalg
hand aspec. andesite
TS greywacke
TS slate
TS fine greywacke
TS B6237 porphyritic basalt
TS Bo228  sheared tuff or greywacke
TS B6299 greyweacke ‘
TS 36100 banded pyroxene aplite

hand spec. greywacke

TS 36101
TS B61C2

hand spec,

tuff

chloritised granodiorite

andesite
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T1/52 18 "Chert" silicified igneous rock? Zniles from river mouth
. Card 47

The rock is dark zrey, dense and vanded. The cut surf.ce shows small

dark and clear pa~-tches in a lighter groundmass. The light patches i

- e

consist of ragged, undulose secondary quartz and plagioclase {oligoclase)
crystals about 0.05nm. long. "he dark areas are very fine plagioclase
eand quartz with abpundant tiny elongate grains of chlo{rite and clino-
zoisite(?). There are also rare large grains of carbonate, chlorite anu
oxidised magnetite. Grains of plagioclase (possivly andesine) O.2mnm.
accross contain inclusions of sericite, chlorite and groundmass materisasl
and these may be the only original crystals in the rock. The rine plu,ioclas
is distinguishsavle from groundmass quartz only by its twinning and both

are probably secondarye.

The rock may have been igneous but has Leen completely silicified

with the destruction of all original textures.

71/53 IS _B6236 porvhyritic Jabbro about 5 milee from river mouth

et e e

: Card 212

Thi: —~ection

The original rock consisted of idioblastic pyroxene phenocr; ste up
to 16é5mm. long, set in a groundmacss of interlocking, subhedrel plagioclase
laths snd fine, granular pyroxene.

the pyroxene is unaltered apart from a liuvile replacement by chlorite
end anphibole in the centres of a few crystals. {t is colourless, with
large extinction angles on the prismatic cleevage and a noderate 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 forms shadowy laths up to O.3mme. long. It is

considerably altered, with clo dy chlorite ana sericite inclusions and
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patches of fine, stiined epidote, Lo determination of composition is
possible.

The most spectzcular secondary mineral is quartz, which forme large,
often idioblastic crystals in the groundmass. These long, pointed crystals
are alizost always sepurated from the rest of the rocx by fringes of
brownish chlorite or chert, The crystais sometimeaﬁhow faint streaks which
may be pyramidal srowth lines. Cther quarts crystals are gquite irregular
and merge into patches of fine silica.

Quartz and chlorite are late secondary minerals, proocably later than

the sericite, epidote 2nd green chlori<e replacing plaglioclase.

71/54 _Andesite ¥ mile up first N-tendlag tributary,i mile from
river mouth. Omail

Herd Specimen only
The rock is dark greenish-grey and generally very fine-gr. ined,
with dark green phenocrysts (hornblende plus chlorite?) up to Lmm,

across. “hLere are a few large felds»ar phenocrysts.

71/55 Greywacke mouth of Wanderer River Card 29

The rock is clean and little chloritised, with quartz, plagioclase
and rock fragmenis up ‘0 3mm. long. The clastic grains are wrapped Dy
rilas of muscovite and chlorite. Single mineral grains include clear,
corroded quartz, fresh plagioclese {often with cross-hatched twinning),
clorite, muscovite, biotite and iron oxide., Rock fragments derived from
Cambrian sources include vein quartz, secondary quartz and chert, -
chloritised glass (?) and chloritised plagioclase rock. Precambrian
fragments are rare- a few stained quartzites, rare mica schists, rounded
fra gmeets of slate and shale.

There afie is slight preferred orientation of elongate grains

parallel with the irregular cleavage.
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11[56 Slate mouth of the Janderer iver Card L3

Hand Specimen

Thia is a grey, banded slate, very fine grained with siia.l aicaceous
flecks on the uncut surfaces. Colour basnding is diatinct but discontinuo.s,
sucgesting deposition on eroded surfaces. There is a strong cleavage
parallel to the banding and a weax one at about 300 to it.
Thin Section

This is a fine, stirongly foliated rock in which rounded, elongate
quartz grains (to O.1nmm.) and less common fresh plagioclase (nldgoclase),
plagioclase-chloréte aggregates and flskes of green chlorite and muscovite
are wrapned by alisned flakes of nuscovite and biotite in an abundant
matrix of chlorite and sericite. Grains and thin strings of pyrite are
scattered throughout.

The banding seen in the hand specinen is due 1o grainsize variations
and matrix abundance {55% in the coarse bsnds, 7C% in the fine ones)
which in tupn affects the degree of wesihering and iron-stgininge.

Pew conclusions can be drawn avout the provenance of such s [ine-

Precambrian source rockxs, but there are no really distirctive rrugmentse.

71/57 fine HYrerwacxe mouth of the Vanderer LHiver Card 30
Fana Specimen

The rock is rine and dense, with poor cleevaze and sliciensides on
one eurr%ce.VSpecks of white mica andi a few dark grains are visible on

the weathered surface, but none of "hese exceed 0.5mm. diametere.

Thin Section.

The rock is rather fine-grained, with banding and slight preferrec

orientation of grains. It contains about egqual quantities of 2uartz, rocg
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fragments 2nd metrix (chlorite and brown, stained muscovite) with
lesser plasgioclsee and some muscovite; biotite and iron oxide.

The gquartz graine are moderately rounded and often corroded on
their margins, Some grains are deformed. Deformed guertzites with
equant or elongated grains and mica schists are probably derived from
Precambrian rocks,

A Tew T"ragments of chert are present and there is one guartz
spherule and these grains appear to have coze {rom a volcanic terfain,
probainly Cambrian.

As in 71/55, therc are sericitised plagloclase grains and [resh,
Zrains w»ith cross-hatched twinning. Fresh plagioclase ie not common in
71/57 and the total nlagioclase is sbout 10%. Oligoclase is the most
calcic plagioclase deternined.

There are a larJe numbar of rounded rock fragments composed largely
or completely of chlotite, and these are derived from altered Cambrian
igneous rocks. O0-her fragments are rich in talc(or possibly muscovite)
end chlorite and are also originally igneous. Several fragments appear
tc .e altered glass, but this is uncertain,

The matrix is abundant. Yiny clastic grains have fringes of pale
grzen chlorite and chlorite marginally replaces quartz a nd plagioclase
in many cases. Between clastic grains there 1s a dark matrix, dominently
chloritic but also containing muscovite, decomposed plagioclase ana §§
lizonite.

This rock differs from other greywaczes described in being 'ine-

grained, with zore abundsnt matrix.
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j\ QR 7 - TS 36297 Basslt about 5 miles rrom the mouth of the river

Card 210
Hand Svnecimen

The speciren is deeply westhered, with a small core of fresh 3 ey-
sreen rock. It is richly porphyritic ,¥ith dar< green anu white actiled
phenocrysts 1-6mm across in a fine groundmass. The rock is gquite massive.
Thin Section

Large clusters end single crystals of clinopyroxene are scettercd
in & groundmass of Iine, interlocking plagioclase, with interstitial
chlorite, granular quartz and pyroxene. wuartz and chlorite mey be nrimary
mireralse.

The plaglioclase is quite fresh with a few smcll chlorite inclusions.
Lathe of plagioclase reach C.cmm. in length and are the dominent crystal
form. The composition is sodic andesine.

The zroundmass 18 in equilibrium with the phenocrysts, and small
plagioclase crystals renetrate the edges ol pyrxene, uvut generally tnefrm

material tends to flow round the lerge grains. Pyroxene crystals are often

frzotured, and may ce bleached at the ed-es and slizgntly chloritisec. The

Pyroxene is colourless augite.

?1(22 TS Ber=b6 shear-d Tuff avout 5 niles from the ucuth or river
Cara 209

Eand gpecimen

The rocx is brownisgh-grey with a 7004 cleavage. Greins ot variaus
colours up to 3mm. long zre flettened in the cleavage &nd surrounded vy
fine brownish material.

Tnin Section

The rock is strongly clesved and stained, consisting of rock and
mineral fragrents in a dark chloritic matrix. Fresh anzulasr fragmerts of
clinopyroxene are common and similar cryetals occur as phenocrystis in man;

rock fragments. Single crystals of altered plagioclase are also conudn.




a greywacse with a very restricted source area.
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Many of the r.ck fragments gere too chloritised to icentit'ye The

<rerp

moat abundant type consists of fine, very altered plagioclase agzregatles,
some showing flow testure .nd some with plagioclase or p$roxene
phenocrysts. %08t of the fragments have indistinct margins due to
reaction with very fine-grained, brownish ¢ lorite of the matrix.

Quartz is present cnly as a litile secondary material asscciated
with plagloclase in some rock fragments and the seciion contains no
material cerived from eedimentary roexs. All the fragnenis and cryetals

have their origins in bHasalis or ardesites and the rock 13 either a tuff or

71/60 75 362372 Jrevwacre about 3 miles from the river mout