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ABSTRACT

The Troubridgs Basin lacks cbvious tectonic control. 1t probably
was a broad topographic deprossion, which had an irregular topography -
of 700-100m. reliaef. Sub-glacial till cccurs only in isolated patchss.
Sedimentation was initiated by glacial retrsat, possibly influanced by
jeoetatic or oustatic movements. Massive sands, claystones and shales
of lacustrine, fluviatile and brackisgh facies predominate. Glacial
outwash and seolian deposits may also ccour. Most dismictites are
density ¢lows or ice-vafting deposits. Original tills were probably
rowsrked by meltweter and posteglacial erosion. A sediment thickness

of at least 700m. accumulsated.

There are two erratic assemblages, a local and an exotic one., -
The local assemblage cccurs in till and slumped till and is not common.
It ie not known wvhether exctics occur in the local assamblage. The
exobic assemblage is ubiquitous, and occurs in outwash and in jco-vafted

facins.

The source sves had a metzmorphic basement, cul by younger intrue

sives, which were in tuen overlain by a thick velcanic sequence. 1t

hes been imposaible to unambiguocusly relate the errabtics tu aroas ol

known cubcrop.
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ERRATA

pe5. Line 3 should read "and silts are exposed"

p.6. Line 8 "moves" should réad "moved"

p.10 Line 3 should read "allow an estimate to be made of"
REFERENCES 3, MAUD, R. R.  '"M.Sc." should read "MS"

REFERENCES /4, WARD, L. K. "cove"should read Jg;fe"

In folder at back: '"STRATAGRAPHIC" should read "STRATIGRAPHIC"

Hallett Cove, sections: "bellow beach' should read '"below beach"




INTRODUCTION

Exotic erraties have long been known in Permian sediments exposed on
Fleurieu Peninsula.

PERMIAN  PALAEOICE MOVEMENT

COMPILED  FROM MANY SOURCES

STRIATION
7' DIRECTION

74 ERRATIC

TRANSPORT
DIRECTION

FIGURE 1



The erratics would be dorived from all ereas over which the ice shoet
travelled. Abrasion and crushing during transport would tend to eliminate
softer lithologies. 90% of the srratics seen in Pleistocens tills had
travelled less than 15 Km., but transport distances of up to 1,200 Km.
have been recorded. The erratics in an ice shest usually form a narrow
boulder train, although this is affected by the distribution of rock type
and by the movement of the ice sheet which,ls usually radial. Erratic
asgemblages vary in tills of different stretigraphic horizons, tills

higher in the sequence usually contailn more exotic erratics.

Bocause of this it is necsssary to study the mode of occurrence of
the erratics and stratigraphic as well s gsographic distribuytion. The
writer thersfore re-examined the Permian sediments which had largely been

described by the classic work of Howchin.




CHAPTER 1

HALLETT COVE

Hallett Cove is the most outstanding locality for Permian glaclal
pavenentg and sediments in South Australia. Despite work by Tate,
Howchilj;9 Mawson, Sprigg and others, the area is largely undeacribsd with
only OEG published detailed section (Tate, Howchin & David, 1896). No
map differentiated Permian outcrop from sub-crop. The writer prepared an
outcrop map end has restudied the sediments. To ralﬁf’§;§cattared out-
creps and to measure sections, the eye height method was used with a

clinometer,

Three stretigrephic names are used herein fer the Parmian, the Watep-

fall Creek beds, Amphitheatre beds and the Sugarloaf Sand.

The Waterfall Creslc bads are best expossod on the south side of Waterfall
Croek whers they are llm. thick, and rest directly on bsedrock. This is
daslonated as the type locality. The unit consists of alternating grey
green and red shale beds 20-80em. thick and thin beds of fontainbleau
sandetone (ssndstone cemented by calcite crystals) 10-20cm. thick. It ie
Sm. thick at the National Trust NMenument, and is absent 200m. north of Black
CLiff whars the overlying Amphitheatre beds rest directly on bedrock. This
unit has nobt been recognized south of Black CLiff but eguivalents of it may
oceour at low water level on the beach and 200m. south of the mouth of
Hallett Creak. '

The Amphitheatre beds extend from the Naticnal Trust onument to 100m.
south of the Sugerloaf. The main litholegies are purple shale and ysllow
sarnd, The type section is along the creek which drains the northern

glepes of the Sugarloaf, and is 42m. thick. This unlt contalns varves

(turbidites).

The Sugarlea? Sand rests with abrupt invegular, possibly erosional
contact on the Amphitheatre beds at the Sugarloaf. This ie & massive,
coarse yellow sand, up to 13m. thick. It is unconformably overlain by

Pligcong limastone, MNear the base rvare elongate fraogmente of shale socup.



Litholegically this sand resembles those seen in the Finniss River district
which have bsen assignsd a Pesrmian sge. On the basis of this evidence, the
writer believes the sand to be of Permian age, but it could also be younger,

possibly Tertiary. Howchin (1923) considered this sand to be of Permian age.

Noprth of Sandison Raserve

A fow scattersd outcrope of till and shale oceur, bul more commonly
only striated quartzite surfaces. The most northerly exposure of pavament
is 400m. noxth of the National Trust Monument. Tha till is compact
(density 2.5), with a sandy matrix and lacks large clasts. It accurs as

isolated patchss on bedrock, at one point is lm. thick.

The Natiocnal Trust Monument

" The Waterfall Creek beds are 7m. thick and are overlain by 10m. of
Amphitheatre beda. A& dark red shale band occurs at the top of the Amphi-
theatre beds; & similar bed can be ssen at WMaterfall Creelk. Tha Permian is

overlain by saendy Pliocene limsstone which has reworked erratics at its basae.

STRIATED
SURERCE

IRREGULAR  SURFACE. PRODUCED RY
QUARRYING OF JOINT BLOCKS, HALLETS COVE -

FIGURE, )



The lower surface of the Permian is irregular, with asymmetrlic troughs
up to 5m. deep, whers joint blocks of quartzite have bsen plucked out by
the glaciers. Local glacial movement has been deflected by the troughs
so formed from 3300 to 3500,

tiaterfall Cressk

On the southern bank of Watexfall Creck is the type section of the
Yaterfall Cresk beds. it is 1lm. thick, consisting of red and green shales
with interhedded thin fontainbleau ssndstones. The tops of the fonbtainbleau
gandstone heds are ofton ripple marked, showing a north-easterly current
direction. Seatbtered small patches of till ocour near the base of the
unit, erratics ave common towards the bsse of this unit. This is overlain
by 12m. of Amphitheatre beds, which have a prominent brick red shale bend

20cm. thick lm. above the base of this unit, which can be used as a markexr band.

From the northern bank of the creek the sediments can be seen wedging
out against the rising bedrock surface. Dips steepen to tho west, from 50
to 159, Near Telet's Rock the Waterfall Creek beds are bHm. ﬁhick, and the

Amphitheatre bods ang Bm. thicke

Blagk Cliff

On top of Black CLiff the Waterfall Cresk beds axe about lm. thick.

Two hundred metres north, the Amphitheatre beds rest dircectly on bedrock

and-ane--Lhne-th 16m, nozth of thie noint o eond hed 2m. from badreoek

EX 7 W

conbaing abundant barite sand crystals (Mawson, 1907).  200m. north of
Biack CLiff, a turbidite can be seen trunceting a shale band, which becomes
detached to foom isolated, contorted stringera in the overlying bed. The

~slumping direction is to the south.

‘Sugarloaf Cresli

Along this creek Just north of the Sugarloaf (called here Sugarloaf
Creek) an almost complete section of the Amphitheatrze bads occurs.  This
is desionated the type ssction for the Amphitheatre bede ond is 42m. thick,
CTho lowost unit oxposod is Gme. of alternating sond, shale and mudstora.

A trace fossil wes found in a ghale unit .7m. from the hasa. Large



dropstonas occur 3m. from the base. The tops of sand beds are ripple

marked by wessterly currents. This bed is on the same level as the varved
outcrops cleose to the road 130m. south, This is averlain by 2.8m. thick |
bed of grey turbidites from 30 to GOom. thick. Slump folds of isclated
gshale and angular shale clasts occur.  Sand pillows 70cm. long occur near
the top of this band. The next 35m. consist of alternating purple sand

and shale with soms turbiditee. Sand becomos more abundant towards the top,
forming beds up to 6m. thick. Below the Sugarloaf is a prominent varved
purple shale band 4m. thick noted by Mawson (1926). This contains dvopstones
up to a metre long. Some of the beds in this outcrop are convexly curved,
lying on top of planar beds. This may be due to the formation of miniatuxe
turbidite fang, Kuenen (1951) has shown that varves ars turbidites, being
formed by ennual meltwatoer turbidity flews aleong the bottom of lakes.  60m.
north of the Sugarloaf the underlylng sands end claysy sands continue for
another 8m. They contain isolated dropstones and several feults of about lm.

displacement which were probably formed by compaction.

Prominent oukorop near road and trace fossil lopality

This outcrop has heen discussed by Harzis (1961) whe noted the sedi-
mentary etructures, and suggested that turbidity currents hed been actlve.
As moted above (Kuenen, op. cit.), varves are peobably turbidites. The
turbidites at this locality have iLron stained coarse sand basal layers, often

with irregular lowsr contact, grade up to a fine sand or eilt containing frag-

ments of torn up shale layers end then pass up into purple laminated shale
or nmudstons, Dropstones have penetrated the ssdimsnt end folded adjoining
layers by a wedging actlon. Some beds contain iron oxide sphoras l-3mm,

in diameter after pyrite. Till pellets similar to those described by Oven-
shine (1970) oceur in theee bads. Trace fosaile have beoen found in these
beds (soe Appendix 4), and are mainly simple bilebate trails 2~3mm. wide.

Possibly they were made by Arxthropods.

450m. north of the mouth of Hollevt Creek

Along the track thoee fs an 1.%m. thick bed of slumpsd till contalning
large centovied blocks of fonbainbleau sanduione, megaclasts and pxotic

grratics.



Beds here are grey to yellow silty clays with preminent slumps,
boulder heds.

Bolow beach

S
A
[

At low tide, about lm. of laminated shales and silts. It is 9.5-10m.
below the lowsst exposure of the Amphitheatre beds. lnjgmma axXposures
there is a dip of 150 to ths east. In othar exposurss hedding is not
discernible or intensely contorted. Slump rolls ocourx. In places the
beds contain abundant shale clasts indicating diaruption af nearby shale
bheds. in places 'nesta' of boulders resembling the base of small scour

channels oocur.

South of the (Fisld River) Hallett Creek

300m. south of the maﬁth of Hallstt Cresk there are Permian sediments
exposed which differ lithologically from these exposed further noxth.
The sequence consists of two units, a lower ens of grey silty clays and
ghalea 5-10m. thick overlain by upper unlt of coinglomerats, fontainbleau
sandstone 16-10m. thick. Three emall patches of striated pavemsnt were
found by the writer. Small patches of till eccur; one on the wavecut
platform had a sendy matvix and showed a well developed till fabric. The
“ather patch was argillaceous end interbedded with massive claystons. A thin
silty limestone band occcurs in the lower unit.  The upper unit mey either

be an alluvial fan or braided stream deposit.

Divection of glacial movement

Sprigog (1842) recorded all known pavements merth of Black Cliff.
Three small patches of, pavement wesre found south of Hallett Creek and thess
gave directions of 330° and 345°,  Crowell and Frakes (1971) suggested
that two trends in striation direction on top of Black CLiff was due to two
periods of glaciabion, 320° % 10° and 350° % 10%,  The writer sees no basis
for this sugoestion. The direction of glacial movement within an ice
ahest ig veriasble, and the difference betueen the two sets is minor.
However, thers tend to be two modes for steian, 3309 and 350°.  The mono

northerly pavemonte tend to show the 3009 trend, whilst those 300m. south of



the National Trust Monument show the 3300 trend, but both may occur in closse
proximity. The difference appsars to be due te the influsnce of topography.
The 330° trend is saen on the leading face (ot@ss) of the Black CLiff ridge
and the 3500 trend is seen on the tail {lee) face of the ridge, hut may be

joint controlled (quarrying of Jjoint blecks would only occur on the lee sids).

Depogitional environment

The writer agreess with Sprigg (op. cit.) that the depression in which
the Permian sediments lie was a pre-existing WNE valley which the glacier

mou%ﬁ/bbliqualy ACI0SE .
.

Kuenen (op. cit.) has avrqued that varves could not form in seawater
because the clay would flecculate and settle out with the silt fraction.
Therefors the varved Amphiﬁhaatra bads must bs lacustrine. The Sugarloaf
gand may have h&en/gand bar or a small stresm delta. The coarse bouldey
beds south of Hallett Creek may be glacial cubtwash as they contain striated

srraticg.

The presence of lerge dropstones le-2m. across end the presence of Lill
pellets suggest that iceherg rafting may have occurred, Overishine (op. cite)
suggests that dropped clasts of till indicate iceberg rafting b@causé a
glacier reaching sez level ies the only likely source of the till. i,
howsver, till existed ai the shoreline winter freezing could result im floos

rafting clasts of till,

Erratics

Howchin (1924) recorded the presence of Victor Harbour Granita,iFﬁigHaﬁ
porphyry, Aldgate Sandstone, Stuet Tillite, Tapley Mill Shale, Mitchaw
Quartzite and Marinoan Shales. Large erratins of Howchin's Yearthy and
siliceous limestones" ococur near the mouth off Hallett Cresk. They wore
derived from the upper calcareous part of the Tapley Hill Shale (Sprigg's
(ope eit.) Unit 12)0 Exotic ervatics include gneisses, arkoses, quartz

arenites, volcanics and granites.
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CHAPTER 2

DESCRIPTION OF LOCALITICS

Kina's Point

This locality was first described by Howchin (1910a) and has been
commentad on by Ludbrook (1967) and Crowell and Frakes (1971).  Tha
Permian sediments occur in a strike valley 30-40m. deep, oriented at
0457 in Kenmantoo Group metasediments. The basal baeds are not exposed,
the lowest beds seen are thinly bedded alternating sands and shales,
phich are varved in places with prominent dropstones up to 40cm. long.
Thicker bede of sand and clay several metres thick occur higher in
sequence. Most of the erratics were collected from a 3m. thick yellow
claysy sand bed at the top of the sequence with dispersed erratics, and
from en carlier leg deposit on top of this bed. The Permian is overlain
by Recent or Pleistocene besch sands. The lag depoait of erratics
apparently accumulated during this former high ssa levsl. Large errvatics
. of local grenite end smaller erratics of Kerdentoo lithelogies coour.
Exatics ape sbundant, mainly gnelsses, rhyolites and tuffe, quartz arenites,

arkkosas.

Cepa _Jeruis

A detailed description of this locality is given in Ludbrook (1867).

Her 'tille' of unitas 1 and 2 are slumped, They show shavp contacis ab the
base of boulder bearing beds with similar non-boulder bearing claystones
(Plate 4 ), end the slumped beds contain contorted lenses of fentainbleau
gandotone (gendstons cemented with calecite crystals). These slumped beds
~contain exotic erratics. Ludbreolk's limestones are fontainbleau sand-.
stores, which are pebbly in places. Erratics were collected in situ, and
an the surfece of the beds, where they had woathered out.  Thess erraties
were mainly derived from unite 2 %o 7. Exotic erratics include granites,
gneigsses, rhyolites, dacites, tuffs, arkoses and quartz agenites. Large

boulders of Uictor Harbour Granlis occurn.



Road cutting, Ashbourne district

Locality, 3 mlles east of Ashbourns, Milang 826424. The exposurs
ig 1.5-2,0m. thick and 40m. long. A F0com. thick diamictite bed ococurs
interbodded with sands and grey shales. This outerop ls covered by a
weathered mantle of clay which makes it difficult to follow beds.

Horwitz (196GQ) considered this diamictite tv be a true till, but it could
hava other origins. it doss not show a till fabric, and doss hot have a
compacted matriX. It could be a slump deposit or a subaguseous till,
Erratics of Kanmantoe gneiss, rhyolitic porphyries, arvkosws and quartz

arenites, Clasts ranpge up to G60cm. long.

Carrickalinga Creek

Yankalilla 312228, This locallty was noted by Mawson.(lQZG) who
recopded varves, In & gully near the mouth of Carvickalinpga Cresk
40m. of Permien sandstones end conglomerates are exposed. The copglo-
merates cccuyr as the basal boulder bed in channels 20-60m. vide and
§5-15m. deop. The boulder beds carry abundant exotic erratics, including
many striated erraticse and granite boulders up to 2m. in dismeter.
Erratics of Kanmantoo metasediments, volcanics, arkoses, quartzites and
gneiss elso occur. These erratics have besn reworked by Permian streame,
but were probably derived from tills. Some of the channels may he

orionted east-west but ths clasts show no obvious imbrication. Thesze

sediments lap on to a bhedrock high of Colibrian limestone to the ecast.

The sandstones are fine grained and well laminated, with some
associstod porcellanite (white eiliceous claystone). They show no
cross-bedding or ripple marks but show some parting lineation. Thia
suggests that they may have formed in the upper flow reogima. flawson
considered somo of the alternating sandstons-porcellanite leminae to be

vVarves.

Tookaverts Quarcy

in the ouarey (Milong 771280) channol conplomerabos of grratice ave

exposed. These deposits are S0m. long and 5-10m. thick.  They are iron



cementod and carry sbundant exotic end striated clasts. Thay pass up into
yellow sends of variable sorting, and some laminated sandstone and silt-
stone occurs. They abut a striated and fiuted wall (Maud, 1964).

Theae sediments may be postglacial, but they resemble typical glacisal
outwash deposits, which are usually‘formed'by braided streams. Erratics
would rapidly lose their striae during transport, so they must have been
derived from a neerby source. In sither case the deposits are ordinary
fluviatile sediments, and differ only in the context in which they are
placed,

Tooperang Quarry

Milang 753327, half a wnile east of Mt. Observation. 5-8m. of
leminated sandstone, percellanite and siltstone are exposed in a roadside
quarty. The poreellanite is white, fina grained and ressmbles museum
rocks 7304, 7305 from the Finnisé River which in thin ssction are entivsely
composed of silica ovules ,01-.00lmm. long, aligned parallel to bedding.
Ripple marks and cross stratification appsar to be absent, éé are erratiocs.
A channel 10m. wide, 2-3m. desp, oviented esst-uest occurs with clasts of
shale and porcellanite at its base, Slump styuctures are common, with
agssociated microfaulie end load-casts. These sediments aro clither

fluviatile or lacustrine.

At other localities, sediments occur vhich are transitional between

the types exposed at Tookayoerte aend Tooperang quarries.

Kuipto Forest

The occurrence of glacisl sediments in the area was first noted by
‘Mawson (1923%) and has recently been mapped by the Geslogical Survey
(Thomsen & Amtanis, 1971). Erratics were collected at Echunga 687545,
along a forest track where they ars weathering out of a yellow silty sand.
Quartzite of the A345/428 type cccurs abundantly here.  Other exotics are
COmmen and include a hypersthens dacits, vhyolites, granites and e chert

breceia. Locally derived erratics include wetamornphics {rum the nearby
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warchasan! inlier and Adelaide Supergroup sediments including Aldgate

Sandstone. )
;l'{) /i{(/’ /l Vel v/f/ {'J
The locally derived erratics allow an estimatefof the direction of

glacial transport. This indicates that the directibn was not more
easterly than towards 320°, vhich agrees with striation directibns at
Hallett Cove which are never more easterly than 3300. Permian sediments
may have boen reworked in Tertiary time, but it is difficult to determine

the extent of this becsuse of the poor exposuras.

Glacisyr Rocl

Apart from the pavemsnt this locality is notable for a 4m. granite
erratic sitting in a wsll sorted yellow alightly clayey sand, of which
the grain surfaces show fluvial modification of original gleciel features
(Hamilton & Krinsley, 1967). Hamilten (op. cit.) suggests this wae e
kame deposit. Exotic vhyolitic rocks and arkeses occur in the seme unit.
These erratic bearing aqueous sediments are & sedimenbtological problem.
The graenite erratic was either ice raftod or has moved down slope from
nearby tille that were being reworked by streams. The writer favours

the ice rafting hypothesis.

- York Famm, Kaengaroo Ieland

Kingscobe 331401. A granite erratic of Victer Harbour type occurs
in an outlier of Permisn sediment on the edge of the Cygnhel Scarp. The
grratic ig half buried in soil and is Gm. long. A striated erratic of

milky quexntz was found nearby.

Christmas Cove, Pennsshaw, K.I.

Penneshaw 654431. Howchin (1903) first described the sediments
in this locality, and Ward (1922) recorded the striated wall in the cove.
The cave is a cilrcular basin of brown Permian shales dipping south-west
at 30°. Tha novithesn wall of the cove is striated, and shows a prominent

boss with lswge grooves running acrosg ite  Thres meizes Trom the base of
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the shales, calcareous coneretions up to 40cm. acress with cone-in-cene
marging cccur concentrated in one horizon. Slump structures and dropped
boulders occun. Granite erratics are abundant, and had been used to
build & hreskwater. Exotics include arkoses, quartz arenites; gneissas,

tuffs, rhyolites and many other rock types.

Kinoscoto, K.1.

Howchin described the sequences expesed in the cliffs north of Bearve
Point in 1699. A thickness of up to 20m. is exposed in the cliffs. A
bore at beach level reached bedrock at 323m. (1,052ft.). At Reeves Point,
ilm. of laminated green and grey shales with soms red brown shales and
dropped boulders ars saeen. Five hundred metres south at the old basalt
quarry, l0m. of sandstone conformably overlies shale, which is in turn
overlain by basalt. The sandstones appear to be a point bar deposit,
with planar cross-stratified bede overlying trough cress-stratified beds,
and a decrease in grain éi;e upward, Current directions vary from nogth
to north-uasht. At the Bluff 2m. of sand overlie 20m. of gﬁéy shales
with interbedded sands. The uppser sand bed shows planar cross stratifica-
tion, and iw probably the equivalent of the thicker sand at the old basalt
QUALTY « Some of the clay beds at beach level contaln abundant shals clasts.

Dropped exotic boulders of augen gneiss and guertzite occcur.

Smith Bay, K.1.

This leocality, Cassini 218579, was noted by Howchim in 1899, Permian
clays form a low cliff, but are poorly exposed.  5m. of section is exposad
of till, with aligned clasts ond shales and thin sand beds. The till
matrix is a sandy clay. Kanmentoo motasediments are the most common
erpatice in the till. Abundant exotic erwatics have weathered out of the
sediments, including arkoses, ﬁuarﬁzites, many varietics of gnelsses and

porphyritic igheous rocks.

Watorlos Boy, Yorke Peninsula

This locality was visited by Howchin in 1904. Permian claystones
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occur along the shore of Waterloo Bay, but are generally covered by cliff
falls of Quaternary and Tertiary sediments. The best exposure seen was.

at Edithburgh 610599, whers 5-7m. of brown, magssive claystone, with rare
erratics osccurs. Uhere it is fresh the claystons is black and carbonacecus,
but on weathering turns brown and blus. This sediment yielded a Lower
Permian microflora which has been assigned to Evan's Stage 2, adritarchs,

the arenaceous foraminifera Hemidiscus balmei and reworked Upper to Middle

Devonian spores (Hacris & NMcGowran, 1971, umpub.). The preservation of

the palynomorphs is suggestive of non marine conditions, but the presence

of arenaceous foraminifera may indicate marine iﬁ?luancé. that this marine
influence was is difficult to determine. The mono-specific assemblage and
the ®excessively agglutinated nature of the tests implies that the environ-
ment was undersaturated in calcium carbonate, i.s. that salinity and/or

temperature weve low? (Harris & McCowran, op. cit.).

The claystone is overlain by a lens of yellow silty very fine sand,
7-10m. thick and 100m. wide. Normally the contact botween tﬁa two is
abrupt, but at one place the upper part of the claystone conteins a boulder
bearing bed 1S5cm. thick. The sand is massive, with a large concentric
coneretion near the top. It is well sorted and may be asolian, being

intermediate betwsen dune sand and loess (soe Fig. 3).
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Point Turton, Y.P.

This locelity was also visited by Howchin (1900). A massive blus to
broun claystone with dispersed erratics occurs beneath Tertiary limestone
at the old limestone quarry. The claystone is similar to that at Waterloo

Bay, but contains more erratics. The erratics are coated with secondary

o

iron oxides. The claystone contains Hemidiscug balmoei (Harris
MicGowran, 1971). The erratics are Kanmantoo metasediments, porphyritic

igneous rocks, including dacite, gnelsses and quartz arenitss.
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NATURE OF GLACIATION

All the previous workers, Howchin, David and Bourman (1969) believe
that the Permian glaciation was of the continental ice sheet, excapt
Compana and Wilson (1955) and Horwitz (1960) who believed the glaciation
to have been of Alpine type glaciation. Campana and Wilson believed the
glaciation to have been Alpine bacause glacial over-deepeoning of several
hundred feet had cccurred. Bourman (op. cit.) refuted this, pointing
out that the Antarctic ice sheet produces over-despening. Horwiti (op.
cit.) claimed that he could recoegnize three different valley systems by
their erratie contanﬁo He recognized the Inman Valley by the prescnce of
erratics of Victor Harbour gramrite, the Finniss Valley by the presence of
exctic porphyries and quartzites, end the Hindmarsh Valley by the presence
of local erratics. Tho sediments in the Hindearsh region éze poorly
exposed end cannot be differentiated from the other goglone without the
presence of exotics. The exotic erratics occur in the Inman Valley as
well as the Finplss. The only valid part of Horwitz's sbheme ig the

boulder train of the Viector Harbour granite.

Steiation directiona indicate that the glacier overrode the topo-

graphy, ice movement was not deflected by ohstacles such as Strenguway Hill.

Erratics of ldentical lithologies can be found et Blinman, Waterloo

P

-~ PRI PSS L) P Lo Ab b - 3 e
Pay and Kiog s Podnes Thiis evidence suggests that a largs Loo shoel was

responsible for the glaclal erosion.

Sedimentary History

The sodiments, with the exception of patches of till at Hallett Cove
and Smith Bay, appear to be all water laid. The absence of till is
surprising end even the majority of sedimonts are predeminantly shales

on sands.

This suggests that the till deposited by the ice was reworked by
molitwater shroama during glacial robroat and redeposited as fluvicglacial

goedimngints,
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A sediment thickness of 487m. (1,600 ft.) was encountered in Donna
No. 1, and 446m. (1,359 ft.) in Edithburgh No. 1. This is a large
gadiment thickness and stsggests that the area may have received sediment
from outside, and that it was therefore a bagsin of deposition. This
has been called the Trou=.hridge Infrabasin by Sprigg (Sprigg & Stacklern,
1965). At Hallett Cove lacustrine sediments lap on to a basement pldga,
on which isolated patches of till oceur. The basin fill appears to be a
mixture of fluviatile and lacustrine deposits with some aesolian sands.
Brackish water seems to be indicated by the presence of arenaceous foramini-
fera which have been recorded from Yorke Peninsula, Cape Jdsarvis and in
Donna No. 1 (Ludbrook, 1967).  Apparently complex facies relationships
combined with poor eXposure makes it difficult to recognize meaningful

stratigrephic relationships for these sediments.

Eyratic Transport

At most localities erratics were collected out of water-laid sediments;
striated and faceted clastg indicate that they were originally derived from
tills,

The ocutcrop of trus till is so limited that it has heen impossible
to determine whether oxotic erratics ogcur im them. Exotic erratics

occur as dropstones, in slumped tillg and in stream dsposits. Slumping

and gtrean action would degtrey local dispsrgal patterus, but would pro=
bably not destroy regional dispersal patterns although both slumps and
stroams can transport clasts over long distances. The writer belisves
that most of the erratice in stream deposits probably were not transported
over more than a few kilometres, The distance over which ice rafting
aceurced would be limited only by the extent of the water body in the
infrabagin and there is no means of regognizing the length of transport
which occurred.
Age

The micfmflora from Waterloo Bay is the first reliable basis Top

dating the sequence. . The arenacecus foraminifera are facloes controlled
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and long ranging.

The microflora has been agsigned to Evana' Stags 2 which Evans places
in the lowermost Permian (Evans, 1969). The Waterlon Bay claystone would
correlate with the upper 43m. of soft grey clays of a 446m. thick pre-
dominantly sendy section in Edithburgh No. 1, five kilometres north.

On this basig a tentative Sakmarian age is assigned to the Troughbrildge

Basin sequence.
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CHAPTER 3

— EXOTIC ERRATICS

The erratics have been studied qualitatively by petrographic
examination of representative exotic lithologies. Quantitative tech-
niques were not used because of ths lack of suitablse till horizons, the
great diversity in erratic lithologies, and & bias in sempling. Doespite
the great number of exotic rock types, they fall into & numbsr of recog-
nizeble groups, suggesting that the sedimentsry rocks may bhave heen
derived from one seriss and that the igneous rocks may have come from a

small number of suites.

It has not been posseible to locate a definite source for most
lithelogies. It would be difficult to racognize similaerities on

descriptions alone; a direct comparison of meterial would be more reliable.

Joneous Reooks

Tho existence of exoctic ignecus erratics in local Permian sediments
was first noted by Howchin (1910a), who reconded exotic granites and
porphyries at King's Point. Spring (1942) sugoeated that the porphyrioes
wers similar to outcrops in the South East and Horwitz (1962) supported
this suggestion. Thess porphyries range from endesites to rhyolites

and welded tuff, so spacific rock nemes should be used to refer to these

rocks wherover possible.

The only locally derived igneous erratics are of Victor Harbour
Granite, which was trensported W.N.U. from outcrops at Viector Harbour
~and Cape Willoughby.  Such srratics occur at York Farm, Waterloo Bay,

Leke Fowler, Port Vimcent, Hallett Cove, Cape Jervis and Inman Valley.

No bagalt erratics have been found by the author, but in the
collection of the Geology Department thers are two specimens, 12467 from
the floor of Lake Fowlers; and 8135, a tholeiitic basalt from Hallett Cove.

The author found one orratic of amdesite at Pstesl Cove, A345/44.
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Dacites are common and occur at most localities.  A345/498 from
Kuitpo Forest is a hypersthene~hornblende-biotite dacite. Most of the
other dacites ave biotite dacites, often with skeletal remnants of earlier
mafic minerals which have altered to chlorite and opaque minerals, In

appearance most of the dacites are a dark blus colour and porphyritic.

Rhyodacites are common and widespread. They include some rockas
which megascopically reaemble trachytes, have prominent aligned sanidine
phenocrysts and with no cbvioue quartz phenncrysts. The rhyodacites have
slmple mineralogy, usually belng biotite rhyodacites, but are varlable in
appearance and texture. Most are porphyritic, some may haverscrystallized

Qroundmasses.

Rhyelites are also common and widely distributed. The rhyolites are
variable in appearance and show a range of devitrificatlon textures.
The rhyolites are apparently simple in composition. Some porphyritic,

flow banded rhyolites accur.

WYelded tuffe are commony most are highly devitrified, whilch makes
recognition difficult in many cases. A345/510 contains pumice fragments -
and shows eutaxitic texture, A345/519 is a devitrified eutaxitic tuff
showing a high degree of welding. Many of these tuffs contain a high pro--

portion of crystals, which are usually anqular and irregularly distributed

throughout ths rock.

This assemblage of rock types ig reminiscent of the igneous association
found in the Vigtorian Upper Devonien ring complexes (Hills, 1959) which
show an ignecus succession from basalte and andssites to biotite rhyodacites,
hypersthena dacites, biotile dacites and have associated welded tuffs,

It would nesd a study of chemical trends in these igneous erratics to ses

if they could represent one suite of ignsous rocks.

Exotic granites, microgranites and associated porphyries ocour but
have not been studied in sufficient detail. One only exotic granite,

A345/506, was examined, and it cannot be matched to any granite outerop in
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the southern part of the state. This granite has undergone cataclasis.
The sempling of granites proved difficult. The microgranites studied

lacked distinctive mineralogies or textures.

The writer cannot match any of these erratics to known outcraops in
the Naracocorte 1:250,000 sheet area. Some of the microgranite erratics
regemble those in the South East, but this similarity may not be significant
since these lithologies show no distinctive features. Fluorite is an
accegsory mineral in many of the acidic erratics. Locelly fluorite is
characteristic of the Murray Bridge Granite suite, which occurs botween
flurpay Bridge and Western Victeria.  However, ?luorité is a common
sccegsory minersl in ignsous rocks, so its presence may not be significant

in determining the socurce of the igneous erratics.

R345/10 bears a striking resemblance in thin section to a slide
(171-328) of quartz-felspar porphyry from near Hamilton, Western Victoria.
Both thesa rocks have a simple fragmental texture, and simple composition,
and accessory Tluorite. 171-328 also shows spherulitic devitrifiecation
similar to A345/70 and A345/425, but is probsbly not a significant featurs.

The igneous erratics have been glven the name of extrusive rock type
of appropciate composition. It is possible that some of these rocks may

be intrusives, but it would be imposaible to differentiate them when field

relationghiips are unknoun,

fletamorphic Rocks

Gneissic metamorphic rocks are some of the more common exotic erratics,
‘consisting mainly of mechanically resistent lithologiss, The most common
rock typss are granite gneieses, augen gneisses, with less common mylonites
and related rock types. Exotic schists may also ocous, but have not been
recognized because of the difficulty in distinguishing them from locally
derived Kanmantoo Group metasediments. fost of these rocks have a simple
mineralogical composition, usually quertz-{elspar-biotite. This gives no

indication of metamorphic grade, .since biotits can range from biotite <o
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granslite facies. Gnoeisses are most common in the amphibolite facies,
but are not restricted to it. Some rocks - 6.0. A345/469, A345/441 -
contain perthitic felspar, which in metamorphic rocks occurs only in the
uppsr amphibblita and granulite facies. However, perthite may also form
by exsolution. If so0, it may not havévany significance in detarﬁining
metamorphic grade. flost of the erratics do not contain perthite. The
blue colour of quartz in A345/306 and A345/308 is probably due to the
presence of minute inclusions, and although such blue quartz is common

in granulite facies roeks, the colour has no significance. A345/209

and A345/441 show chlorite replacing biotite. This suggests that these

rocks may have undergone retrograde metamorphism,

flany of these rocks show strain textures or recrystallized strain
toxtures = e.q. A345/274, A345/294, Rocks such as the mylonite, A345/604
and augen gneissss, A%45/503, indicate extreme deformation. Cataclastically
daeformed granites such as A345/506 show that the source area had a complex
~ deformational history, probably of several episodes. Rocks such as
R345/274 and A345/517 may have been igneous rocka. The graphic texturev
in A345/274 wmay be a eutectic texturs. If it is, then this may indicate

high temperaturs mstamorphiem.

Some of these rocks are very distinctive in the hand spscimen - @.0.

A345/503 - which has bright red potassium Telspar porphyroblasts, Such
rocks cennot be matched to any knoun area of outerop. It is unlikely
that many of these rocks were derived from the Lower Proterozoic metamorphic

inliers in the fit. Lofty Ranges.

Sedimentary Rocks

I. Clastic Rocks

Arenites form an important part of exotic erratic assemblages.  They
occur ubiquitously, and mechanicelly resistant types predominate. The
majority of these rooks may bo assigned to one suite or seriss,  They are

characterized by reddish colours.and by the presence of blue quartz‘grains
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and volcanic rock fragments and other labiles. They show a wide range of
textural and compositional variation, forming a gequence ranging from arkoses
and volecarenite to mature quartz arenites. The extrome members of this
aseries are A345/428 and A345/240. A345/428 is a well sorted, mature ~
rack, mainly quartz but containing rare devitrified volcanic- rock frag-
menta. Thae grain surfaces arae coated with haematite. AZ45/240 shouws
intermediate rounding and sorting and ig dominated by laebiles, mainly
potash felspar and volcanic rock fragments. In hand specimen some of
these rocks show a fining up from grit layers containing more labiles to
well sorted quartzite layers. Thess rapid changes in sorting may indicate
a non-marins encironment such asalluvial fan, fluviatile or dsltaic
enviranment; howsver, there is inasufficient information for a weliable

interpretation.

The labile grains vary from gsub-angular to subrounded, probably
indicating moderate transport. The volcanic rock fragments and felgpars
are not likely te have ﬁéén reworked. Fraesh plagloclase félspar occuzs in
rock of almost silt size. The abundance of labiles guggesté‘little
chemical weathering occurred during erosion epd transport. Pogsibly
these sodiments were formed in an arld or semi-arid environment, as many

of those rocks ars ‘red beds', with haenatite costed grains.

These rocks contain grsins of metaquartzite, vein quartz, blue

opalesocent quantz, microcline, orthoclase and perthitic microcline and
ogthoeclase, sutaxitic welded tuff and vitroclastic tuff. Llasts of chert
and chaloedonic silica also occur but are not common. Reworked sedimentary
quartz may have made a contribution to these rocks, but graing with eaglien

- quartz overgrowths have been seen in only ons rock, A345/17. The blue
quartz is common in gneissic and porphyritic igneous erratics. Ercvaties
of subaxitic welded tuff - e.g. A345/420 - and metaquartzite - e.g. A%45/470 -
have also besn found. This suggests that ths area from which the mesta-
morphic and igneous erratics were derived also formed the source area for

these sedimentary erratics.
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Although there are superficial similarities to local lithologies
such as the WMerino Group, the presence of volcanic rock fragments argues
against this origin. No known‘source can be assigned to distinctive
lithologies such as A345/428. There are some similaritiss to rocks such
as the Jukes breccig in Tasmania and the Upper Dovonian gediments of
western New South Wales, but this may be due to similarity in depositional
snvironment and tectonic setting rather than indicating likely sources

for these erratics.

Sgveral rock types show gonsidereble pressure solution and all rock
types show some pressure sclution., This indicstes high confining pressures
and suggests that these rocks were part of a thick sequsnce. Unduless
axtinction in some rocks indicates mild deformation, possibly gentle
falding. Rocks such as A345/430 which show preferred aligrment and
growth of sericite may have undergone low grade metamorphism (chlorite or

zoolite facies).

The age of sedimentary erratics is unknouwn, but iz possibly lower oz
middle Palasozoic. Reworked NMiddle or Upper Devonian spores werse found
in Lowsr Permian claystone at Waterloo Bay (Harris & MeGowran, 1971). Thege
spores have undergone littls transport and were apparently derived from

unlithified gediments, and so may have had a different scurce to that of

A

the sedimentaery erratice. If it is assumed that the sedimentary litho-

logiss are post crogenic, then an Drdibici@n or Upper Devonian age is most 7
y / s

prebable. Lower Drgévician orogeny affected the Adelaide Geesyncline and

, . i , /
uplift occurred in w@st@xn Tasmania -~ 'Tysnnan movements'. The 'Tabberaforan’

/
. orogeny effectesd much of south-eastern Australia, lncluding weatern Victoria
.and New South Wales, producing thick non marine sequences in grabens and

‘half-grabens., This orougeny eppearvs to have affected the Renmark trough

where seismic data suggest the existence of sodiments underneath Permian

sediments.
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II. Chemical Rocks

Chaerts and other varietiss of chaloedonic silica sre a rare but
persistent part of the exotic erratic assemblages. They occur at most
localities. At least one silicified limestons was found, A345/497.
This is a silicified intraclastic packstone. It may have been derived
from nearby Torrsns Group 3edimehtse “Some of the chert bfeocié@ - 8.0
A345/520 - may be replaced carbonates or a silicified residual capping
similar to the Pinjan chart breccia of the Pilbara district. Some such
es A345/296 and A345/431 appear to be primary cherts. Small ecratics of

red and yellow Jasper occur lass frequently.

Some of thesse rockalmay have boen associsted with ecid volcanics,
whare cherts are formed by eilica rich waters. Possibly A345/6522, which
shows concentric growth layers, may have had this erigin. The - jespers
may be residual from earlier evoslon cycles or were derived from veins in

other rock\typas. -

1% has been shoun that many of the erratics are distimetive but
cannot be assigned to known sources. These erratics, however, reveal
something of the geological history of the area from which they were
derived, In summary, this geological history shows three major epiéod@s:

metamorphism end deformation of what may be 'basement' in the source area,

intrusion end eruption of a volcanic sequence, followed by deposition of a

clastic sequence derived from the basement and the voleanic sequence.
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CHAPTER 4

SOURCE AREAS

The ice movement data for the Permian suggests the existence of an
‘ice sheet centred south of Portland, Victoria, and west ef Quesnstouwn,
Tasmania, off the present Australian continental shelf edge. This has
suggested the existence of a Fdrmar land mass in this area (0fficer,
Balfour & Hogg, 189635 Howchin, 19263 David & Browns, 1950). Earlier
workers have either postulated mountains raised from the sea floor
(Howehin, 1926) or the presence of an extension of Antarctica (Officer et
al., 1896). The theory of continental drift would suggest that Antarctica

and Australia were joined in Palasozoic times.

If the ice sheet had such a centre, it should be possible to locatle
this source area uging pre-drift reconstructions of these continesnte.
The reconstruction of Sproll and Dietz (1969) would place the inferred

centre close to the Dates Coast. Other possibikities are shown in Figure 4.

In South Australia, the data would guggest that the ice flowed over
the area now overlain by the sedimente of the furray and Otway Basins.
Therefore it would seem likely that exotic orratics found on Fleurieu
Peninsula had been darived from the basement underlying the flurray and Ofway

Basins, areas now lying on continental shelves and the source area of the

ice sheet. It might also bs expected that if erratics were darived from
the jice shest centre that they would be found in Victoria and Tasmania as

well as South Australia.

In Vigtoria Scott (1937) has recorded the presence of Garnet Granites,
tourmaline and topez bearing greissen, quartz snd felspar porphyries,
rhyolites including resilicified ssgirine rhyolite, andalusite garnet
tourmaline reck, gneiss, schist and hornfele. He was unable o asaiqgn
aourcaa to many of thoese although some were distinctive biscause of lilesozoic

and Tertlary cover scuth-west of Bacchus Marsh.
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In Tesmania moat of the erratics resemble the oldsr rocks of western
Tasmania except for some high grade metamorphics and garnet bearing schists
(D. Leamon, pers. comme. 1968y in Crowell & Frakes, 1971). No garnet
bearing errastics have besn found in thig study, but Dr, . H. Ludbrook
records that pink garnets are common in local Permian sediments (in Coats,
1964). )

flurray and Dtway Basins

Sprigg (1942) and Heorwitz have suggested the outcropping ignecus
rocks on the Padthaway Ridge as the source for some of the erratics.
The igheous rocke have been deacrpibed by Mawson et al. (1943, 1944, 1945)
aend mora recently by Henstridgs (1970). The rocks belong to the furray
Bfidge Grapite suite except for the adamellites which may belong to the
Victor Harbouz suite, and consist of granites, adamellites, microgranites,
quartz felspar porphyriss and rhyolites. They contain apatite, fluorits,
epldote ess accessory minarala. The Papinsau Rocke rhyolite may be a
wolded tuff (see Appendix III). These rocks appear to intrude low grade
metasediments, which have been compared to the Kanmanteo Group. They
congist of meta-sandstones and meta-greywackes, phyllites and schists with
rare calcarecus bends. In Kalangadoo Ne. 1 bedrock consiwsted of practically

unmetamorphosed red siltstone which passed down to a phyllite at depth,

@t Moo b o Srnhuny an anu athan Crabh _Foaedornn ovbruadue nacls w
P ot s (i R A uai a-'—) £ '-zibl] R e R e S e Y Y B H 2 g R Eo £ i

igben. nopnhy
not found smongst the erratics. Poggibly this may be dus to the dirsction
of movement of the ice which eroded these areas. If the direction of

- movement had been more northerly than that seen in the southern Mt. Lofty
Ranges, then the Mt. flonater porphyry would have been carried north outside

the present outcropping area of Permian sediments (soce Figure 1 ).

Apart from a hypersthene bearing dacite in Robertson WNo. 1, no basic or

intermediate extrusive rocks are known in this area.

The known geology of the area dosgs not account for the quartz arenite,

arkosic prratics, gnelsses, nor all of the esxtrusive rocks. It may ba
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argued that later cover obscures gneissic rocks and all but a few typss of
igneous rocks and the erratice were derived from these unknown basement
lithologies. A sedimentary sequence similar to that ssen in the erratics
may have been formed if the area was uplifted in Ord'éician or Devonian

4

times, with volcanic rock fragments derived from the rhyclites etc.

WESTERN VICTORIA

This region has a geslogical history of several orogenic episodes,
but because of lack of outcrop is rather poorly known. The oldest rocks
in the region form the Glenelg River complex (Wedls, 1956) of unknown
(probhably prawﬂrgigician) age. These consist mainly of pelites and
include some andélusite, sﬁauzolita or almandine bearing rocks.  They
ars intruded by the Dergholm Granite which appears to be related to ths
Murray Bridge Granite suite. Dr#}éician glatee and possible Cambrian //f”
greenstones ocour in a belt running through Mh. Stavely-fit. Drummond.

These are overlain by the Upper Devonian Rocklands Rhyolites, which include
spherulitic rhyolites, tuffs, rhyodacites and rat@ trachyte. Thoy are
ovarlain by tha Grampians Group arenites. Post-Grampians Group grano-

diorites and porphyries occuzr.

A quartz felspar porphyry outcropping near Hamilton, Victorvia ig

similar to several errabics. AZ45/10 and A345/70. The extent of this

porphyry 1e not known because of Tertiary cover. Poseibly this area may

have suppliéd some ignecus and metamorphic erratics;

The sedimentary erratics do not resemble Grampisns Group lithologies

in the Departmental collectian.
TASMANTA

In western Tasmenia therse is an older and younger Precambrlan series
of metaquartzites, schists and dolomitoes. The Cambrian congists of a

gseqguence including the ft. Road Volecanics and overlying siltstona, shale
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with some carbenate, chert including chert breccia. Ovarlying this
disconformably are coarse breccias and conglomerates, including abuncant
volcanic rock fragments etc. These pass up to a thick clastic sequence

with some prominent limestonss.

Tasmania could have supplied the igneous and sedimentary erratics and

some of the metamorphic erratics.
ANTARCTICA

The fits made between Australia and Antarctica indicate the source lay
in northern Victoria Land or possibly on an unknown part of the Antarctic
continental shelf. Parts of this coast are poorly known, being mainly lce
covered. The main elements are a Precambrian metamorphic complex, the

Wilson Group of garnet gneisses, migmatites, biotite echists. In the oeast

is a great thickness of metagreywackes and phyllites, the Robertson Bay Group.

A lowsr Palacozoic (?) serises of quartzites, conglomerals, shales, carbonates,

tuffs and agolomerates called the Bowers Group occurs in a faulted slice.

/

The erea is intruded by the Granite Barbour intrusives of Ozdivician
age and the Admiralty intrusivea of Carboniferous to Devonian agé; both
being mainly biotite granites and granodiorites. The Gallipoli porphyries
are an extrusive equivalent of the Admiralty intrusives, consisting of

porphyritic rhyolites (Gair, Sturm, Carryer & Grindley, 1870).

7

?

A

F

It can be seen that this area could supply many of the erratics of all

types.,

Conglusion

It may be seen that these regions adjacent to the hypethetical socurce
area could have supplied many of the erraties. With only the literature
as a baais for comparison, it may not be possible to find a source for many
of the exotic erratics. A study of the Tasmanian and Victorian exatic
ervatics seems to be the most promising approeach. If the same lithologies

faund in South Australia can bo found at theee localities, this would

Y



- 28 =

support a central source concept for the exotic erratics. If these
lithologies were not found elsewhere, then this would reduce the size

of the probable source area.

A geochemical study of the igneous erratics may elarify their
relationships as an igneous assemblage and may permit a better comparison

with local igneous suites.




CONCLUSION

The sediment in ths Troubridge Basin show complex facies relation-
ships. Non-marine sandy beds predominate, but asalimn and brackish
water facies occur. Funther sedimentological studies could clarify

the nature of some boulder bearing beds.

The ice travelled over part of the basement of the present Murray
Basin, from which somo of the exotics have bsen derived. Most boreholes
reaching bedrock met either Kenmantooe-like schists or phyllites or
granites. If metamorphism was not uniform and a gneissic terrain
occurred or there were YAxchaean" inliers, the metamorphic erratics
could be accounted for. The igneoua erratics might be explained as
unexposed members of the igneous suite of the Padthaway Ridge, and the
sedimentary erratics as coming from a sequence which formed in regponse
to uplift of the area, possibly contemporanecus with movements in the
Tasman Geosyncline.  However, similar argumsnts can be made in support
of Victoria, Tasmania, Antarctica end areas now lying on the continental

shelvea as source arsas.
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PLATE 1

A View of Sugarloaf from the north showing irregular contact
between Sugarloaf Sand and the Amphithestre beds. Note
amall fault displacing prominent shals band.

B View of Upper varved shale band, Amphitheatre beds, showing

dropstones and the angular relationships between beds.,

c The Upper 12m. of the Amphitheatre beds, showing faulting.
The Pliocens limestone forms the prominant ledge in the

upper left corner of the photo.

D Detail of angular relationship of varved overlying beds
in varved band below Sugarloaf. Pogeibly due to the

formation of miniature turbidite (varve) fans.






PLATE 2

A Ball and pillow structure, Sugarloaf Creek, 8m. from the

base of the section, in a turbidite band, Amphitheatre beds.

B Dropped boulder, Amphitheatre beds, prominent outerop near

track. HNote contorticon of strata near hammer.

c Base of varve (turbidite) near hammer, iron stained coarse
sand grading up to silt, containing slump rolls of shale.

Prominent outcrop near track.

0 Irregulan contact at the base of a varve (turbidite).



PLATE 2




PLATE 3

A Coarse sand bed containing abundant shale fragments.
Below beach, Hallett Cova,

B Base of scour channel, below beach, Hallett Cove.

C‘ Interbedded sandy conglomerates and sands, braided stream

or alluvial fan deposit. South of Hallett Creek.

il

D Sands and iﬁtarbadded channel conglomerates, abutting

Kanmantoo schists; Tookayerta quarry.






PLATE 4

A Dismictite with sharp lower econtact overlying siltstone.

Unit 2, Cape Jervis.

B Diamictite with sharp contact of boulder bearing laysr

dverlying a similar claystons bed. Unit 2, Cape Jervis.

C Lower bed of shale casts at the base of & small channel.

Tooperang quarzy.

D Contorted and slumped sand and eilt beds. Tooperano cuarry.
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PLATE &

A A345/504. Mylonite 10x showing ribbon textura.

B A345/283. Volcavenite 10x showing subanguler grains of
devitrified volcanic rock fragments.

c A345/498. Biotite hornblende hypersthene dacite 1Ox.
Note corroded prism of hypersthens with prominent
reaction rim.

D p345/175. Welded tuff lOx. Note fragmental texture of

the rock.






PLATE 6

A A345/450. 60x. A devitrified voleanic rock fragment in a

quartz arenite.

B A345/450. 60x. A metaguartzite grain in a quartz arenite.

C A345/Plb. l.1x. Form B, Gyrochorte, impression on

overlying bed.

D ARAS/P2.  1v. Farm h

=y

showing chevron marks,

trace.

and the furrowsd nature of the
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IGNEOUS ROCKS

BASIC ROCKS

8135 THOLELITIC BASALT
Locality: Hallett Cove

Micro: Porphyritic, phenocrysts of plagioclase and pyroxene in a
groundmass of similar composition. Pilotaxitic.

Composition: Plagioclase: 40-50%, phenocrysts 3.0-.3mm. Also in
groundmass -~ .05mm. 30~40% of groundmass. Subhedral-suhedral,
rimmed grains. Albite, pericline twinning. An&0.

Pyroxene: 45-55%. Rare phenocrysts, 2.0-.4mm. In groundmass

~ .05mm. Two varieties, augite,zdark green, inclined extinction.
Hypersthene (or enqtatltc), straight extinction.

Chlorite: < 1%, light green, leafy flakes. Groundmass, 60-65%,

O oy e S AR

~ 05mm,., hypidiomorphic, pilotaxitic.

A345/44  HORNBLENDE ANDESITE

Locality: Petrel Cove

flacro: Dark blue porphyry, with stredky plagioclase, biotite phenoorysts.
Aphanitic groundmass. No obvious potash felspar.

Micro: Porphyritic, microcrystalline groundmass, containing no obvious
quartz,

Composition: Plagicclase: 20- 25% phenocrysts, 2.0-.5mm. Euhedral, zoned

mommoel H oot e
oW

Tt

lathe,-cor sentresas

Biotite: 3-5%4. Red-brown flakes and blades 72.0-.5mm. long.
Pleochroic haloes.

Hornblende: 2-3%, Ll.2-.5mm. Euhedral, stubby prisms. Dark green,
pleochroic. Two cleavages at 1209,

Chlorite: 1-2%. Green, ragged flakes in groundmass.

Groundmass: 70-80% microcrystalline, ~.05-.03mm. Contains sericite,
chlorite, felspar, biotite.

Accessories: Opaques, sphene, apatite.



BACITES

A345/498 HYPERSTHENE HORNBLENDE DACITE
Locality: Kuitpo Forest

Macro: Dark blue porphyry, with aphanitic groundmass, phenocrysts of
plagioclase, biotite. Staining with sodium cobaltinitrite shouws
rare potash felspar phenocrysts, rare quartz phenocrysts.

Micro: Porphyritic, microcrystalline. No quartz phenocrysts in slide,
but quartz appears to be present in groundmass. Pilotaxitic.

Composition: Plagioclase: 25-35%, 10.0~.lmm. Phenocrysts. Euhedral-
subhedral, albite, pericline twinning. An50-60. Zoned, with
corroded centres. Occurs in groups. Cloudy alteration, iron
stained. Also in groundmass.

Hornblends: 5-7%, 4.0-.4mm. Euhedral-subhedral. Dark green, pleo-
chroic, JAC = 16 , twinned. Two cleavages at 1209, Being replaced
by biotite, chlorite.

Hypersthene: 6%, 5.0-.3mm. Euhedral-subhedral, Light green, with
straight extinction. Surrounded by reaction coronas of pigeonite

or chlorite. Commonly highly altered.

Biotite: 4-6%. Ragged, brown flakes, red-brown hexagomns. Containing
inclusions of plagioclase. Hexagons after hornblende?

Chlorite: 1%. Green, ragged leafy flakes. Occurs as an alteration
product. :

Groundmass: 55~65%. WNicrocrystalline, ~ .05mm. Quartz-plagioclase-
mafics, Shows flow alignment.

A345/512 DACITE

Locality: Hallett Cove

Mlacro: Dark blue porphyritic rock, aphanitic groundmass, plagicclase,
biotite phenocrysts. Rare pyroxene? phenocrysts.

Micro: Porphyritic, microcrystalline groundmass, =~ ,01-.02mm.

' Composition: Quartz: 15%. Rare phenocrysts. 25-30% of groundmass,
«4=,1mm, Euhedral to anhedral. Composite grains with sutured
boundaries. Undulose extinction.

Plagioclase: 20-30%. Abundant phenocrysts. 50% of groundmass.
3.0~44mm. Euhedral to subhedral, laths, stubby prisms. Albite,
pericline twinning. Zoned crystals, corroded cores. AnS57
Cloudy alteration, some sericitization.
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Biotite: 3-5%. Ragged, light brown pleochroic flakes ~/ .4mm. long.
Remnants of pyroxene? Squarish prisms, chloritized. 2-3%.
Accessories: Apatite, sericite, chlorite.

A345/45 DACITE
Locality: Petrel Cove

Macro: Porphyry, dark blue aphanitic groundmass, plagioclase, biotite
phenocrysts.,

Micro: Porphyritic, feathery microcrystalline groundmass, slightly
pllotaxitic, Devitrified groundmass?

Composition: Quartz: 5% phenocrysts .3-.lmm. Angular, subhedral, clear.
Occurs in groups.
Plagioclase: 15-20% phenocrysts. Also large amount present in
groundmass. Laths 3.0-.4mm. Zoned, corroded cores. Some occur
in groups. . Albite, pericline, carlsbad twinning.
Biotite: 5-7%, .3-1.0mm. blades. Light yellow, reddish brouwn.
Pleochroic haloes. '
Chlorite: 2-3%. Irregular ragged flakes in groundmass
Groundmass: 60-70%.
Accessories: Apatite, zircon, sericite.

Comments: Superficially similar to A345/44, but lacks hornblende
and contains quartz.
A343/183 DACITE

Locality: Christmas Cove, Penneshaw, Kangaroo Island.

flacro: Dark red, aphanitic felspar mafic porphyry. fMottled weathering.

fiicros Porphyritic, devitrified groundmass. Phenocrysts occur in groups,
almost glomeroporphyritic. Groundmass 65-70%.

Compos;ulon. Quartz: 5-7%, .3-.5mm. Anhedral, sutured boundaries, composite
grains. Clear, with some undulose extinction.
Potash felspar: 3-5% phenocrysts, .4-.6mm. Cloudy, euhedral untwinned
crystals, :
Plagioclase: 17-22%, .5-4.0mm. Laths, euhedral to subhedral, Albite,
pericline twinning, An50. Cloudy alteration.
Epidotes 3-5%4, 1.0-.4mm. Euhedral to subhedral grains. Alteration
product of an earlier mafic, associated with chlorite, included within
felspar.
Chlorite: 3- -5, 2.0~.5mm.  Dark green, pleochroic flakss., After
fornblenda? ' ' '
Accessoriss: Opaques, apatite, hasmatite.

A St s b
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A345/382 DACITE
Locality: Smith Bay, Kangaroo Island

Mlacro: felanocratic rock, porphyritic, blue quartz, brown felspar
phenocrysts. Biotite? in groundmass.

Micrq: Porphyritic, devitrified myrmekitic groundmass. A larvge amount
of secondary alteration has occurred, possibly low grade metamorphism.

Composition: Quartz: 10-13%, 4.0-.lmm, Subhedral-anhedral, irregular,
sutured boundaries. Embayed grains, with fine inclusion trains.
Undulose extinction.

Potash felspar: 5-7%, .8-.4mm. Anhedral-subhedral, untwinned
poikilitic grains. Also in groundmass as myrmekite.

Plagioclase: 20-22%, 4.0-.5mm, phenocrysts. Euhedral to subhedral,
poikilitic grains. Albite, pericline and Carlsbad twinning. Cloudy
alteration.

Epidote: 4-5%, .8~,3mm. Subhedral. Occurs in aggregates associated
with chlorite. An alteration product. '

Chlorite: 15~20%, «2-.6mm. Fibrous, brown, ragged pleochroic flakes.
Replacing ? biotite.

Accessories: Sphene, biotite, zircon.

Comments: The epidote may be an alteration product of a calcic mafic
mineral, but may also be due to low grade metamorphism.

A345/513 DACITE or RHYODACITE

Locality:s Hallett Cove; southern area

Maonrns Nanle orov-hlun schanitiec nonuncdmace
a2 L2050 -2 LU BRRaRL e - RRUNAENRB S

Qs
quartz, felspar.

fMlicro: Porphyritic, microcrystalline devitrified groundmass, almost
spherulitic in places. '"Clouds" of chlorite needles surrounding
some plagiocclase phenocrysts. Relict earlier mafic mineral, with
reaction rims, replaced by chlorite. :

Composition: Quartz: 7-8%, 2.0-.4mm. Clear, rounded phenocrysts. Euhedral
to subhedral.

Potash felspar: 5%, 2.0-1.0mm. Rounded, subhedral. Anorthoclase,
cross hatched. Cloudy alteration. ‘
Plagioclase: 10-15%, 2.0-.3mm. Euhedral to subhedral, laths, stubby

prisms. Zoned crystals. Albite, pericline twinning. Some cloudy
alteration, sericitization.
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Biotite: 3%, 3.0-.5mm. Red brown, light yellow flakes, blades.
Chlorite: 3%, Brown, green flakes. Pleochroic haloes. After
earlier mafic mineral. ‘
Accessories: Apatite, epidote, fluorite.




RHYODACITES

A345/359. RHYODACITE
Locality: Smith Bay, Kangaroco Island

Macro: Coarse porphyritic rock, red-brown aphanitic groundmass, quartz,
felspar phenocrysts. ‘

Micro: Porphyritic, microcrystalline groundmass. UWeak flow alignment.

Composition: Groundmass: 65-75%. [icrocrystalline, ~.02mm. Equant,
hypidiomorphic, guartz-felspar-chlorite etc.
Quartz: 10% phenocrysts. 5.0~.lmm. Clear subhedral, embayed
grains, with fine inclusion trains. Fractured grains.
Orthoclase: 10-15% phenocrysts, 5.0-.3mm. Euhedral to subhedral.
Carlsbad, baveno twinning. Cloudy alteration. Some graphic
intergrowths with quartz.
Plagioclase: 10-15% phenocrysts, 5.0-.4mm. Euhedral ta subhedral,
zoned crystals, diffuse albite twinning. Some aggregates occur.
Biotite: 3-5%. Flakes a2 2mm. long. Pleochroic haloes.
Chlorite: 1-2%. Green, pleochroic, leafy flakes. Replacing
earlier mafic mineral. =
Accessories: UOpaques, zircon (euhedral), fluorite.

A345/15 RHYODACITE
Localitys: Petrel Cove

Macro: Grey porphyry, with coarse red felspar, quartz, biotite phenocrysts.

Micro: Porphyritic, microcrystalline groundmass.

Composition: Quantz: 10~12% phenocrysts, 4e.0~.lmm. Euhedral to subhedral,
embayed grains with fine inclusion trains. Undulose extinction,
potash felspar: 10-15%, phenocrysts, 15.0-2.0mm. Euhedral to subhedral.
Athikexxperiniine Carlsbad twinning, undulose extinction. Cloudy
alteration.

Plagioclase: 20-27%, phenocrysts, 4.0-.2mm. Euhedral to subhedral.

Albite, pericline twinning, zoned crystals with corroded cores., '

Occurs in groups, clumps. Cloudy alteration, sericitization.

Biotite: %. Ragged brown flakes. Corroded edges. Knots, after

earlier mafic mineral? Replacing hornblende?

Accessories: Opaques, apatite, fluorite, chlorite, zircon.
~G5-65,4, probably rhyodacitic in composition.
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A345/28 RHYODACITE
Lboality: Petrel Cove

Macros Porphyritic rock, brown aphanitic groundmass, red and green
felspar phenocrysts. Coarse, pink felspar phenccryst.

Micro: Porphyritic, cryptocrystalline, devitrified groundmass. Graphic
intergrowths, myrmekitic.

Composition: Quartz: 7-10%, 1.0-.,2m, rare phenocrysts, graphic intergrowths.
Embayed grains. 2 .0lmm. in groundmass. Undulose extinction.
Potash felspar: 15-20%, 15.,0-.4mm. Subhedral to euhedral. Turbid
grains. Orthoclase.
Plagioclase: 10-15%, phenocrysts, 1.0-.5mm. Subhadral to euhedral.
Albite twinning. Sericitized,
Chlorite: <1%. Green, leafy flakes. Present as alteration product.

=

Groundmass: 70-80%. Devitrified, myrmekitic.

A345/339 RHYODACITE
Locality: Smith Bay, Kangaroo Island

[lacros Porphyry, black aphanitic groundmass, with blue quartz, pink
felspar phenocrysts. Phenocrysts of plagioclase, potash felspar.

flicre: Porphyritic, microcrystalline groundmass.

Composition: Quartz: 10%, phenocrysts, 4.0-.3mm. Euhedral to subhedral.
Embayed, with fine inclusion trains.
Potash felspar: 12-17%, phenocrysts, 4.5-.4mm. Euhedral to subhedral.
Carlsbad twinning. Slightly poikilitic, inclusions of chlorite,

epidote. Turbid, sericitized grains.

Plagioclase: 10-12%, phenocrysts, 4.0-.3mm. Euhedral, some laths.
Rimmed, zoned crystals, corroded cores. Albite, pericline twinning,
And4O.,

Chlorite: 3-8, .2-.05mm. Leafy flakes, in knots, after earlier
mafic mineral?

Groundmass: 60-70%. Microcrystalline, eguigranular «~ .Olmm.
Subhedral mosaic of quartz, felspar, chlorite, sericite.
Accessories: Sphene, apatite, epidote.
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A345/464 RHYODACITE
Locality:' King's Point

flacros Nelanocratic porphyry, with aphanitic groundmass, blue quartz,
felspar phenocrysts.

fticro: Porphyritic, holocrystalline, microecrystalline groundmass.
Dark colour due to chlorite knots in groundmass,

Composition: Quartz: 15-20%, phenocrysts, 3,0~.01lmm. Subhedral, rounded
grains with fine inclusions. Undulose extinction.
Potash felspar: 12-18%, 1.0-.0lmm. Subhedral to anhedral. Cloudy
alteration, some sericitization,
Plagioclase: 18-22%, phenocrysts, 4.0-.3mm. Euhedral to subhedral,
Albite, pericline twinning, zoned crystals. Highly sericitized.
Chlorite: 3-6%. Leafy ragged flakes in concentrations.
Accessories: Apatite, epidote, zircon.

Comments: Skeletal arrangements of chlorite, probably after an earlier
mafic mineral,

A345/509 RHYODACITE

Locality: Hallett Cove

) .
lacros Porphyry, green aphanitic groundmass, phenocrysts of potash

felspar (red), plagioclase, quartz.

fficros Porphyritic, devitrified, Flow alignment of phenocrysts, ground-
mass. Groundmass 65-~75% of rock.

Composition: UYuartz: I5=18%, Ja-.Imm. Subhedral to anhedral. Some
myrmekitic intergrowths. In groundmass.
Potash felspar: 15-20%, phenocrysts, 6.0-3.0mm. Euhedral to subhedral.
Carlsbad twinning. Orthoclass.
Plagioclase: 20-25%, 4.0-.5mm. Euhedral to subhedral, Laths, zoned
crystals, Albite, pericline twinning. Cloudy alteration. Some
occur in group
Biotite: 2-3%, red brown flakes, .S5mm. long.
Hggﬁglggﬁe' 3%, green pleochroic prisms, length qut,g' C = ]70 Some
replacement by chlorite.
Chlorite: 1-3%. Ragged flakes in groundmass, knots after hornblende
0r a pyroxens.
Accessories: Zircon, sericite, opaques.
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A345/514 RHYODACITE
Locality: Hallett Cove, southern end

flacro: Dark brown guartz felspar biotite porphyry, aphanitic groundmass.
Phenocrysts of potash felspar, plagicclase.

flicro: Porphyritic, microcrystalline groundmass, 65-70% of rock.

Composition: {Quartz: 5-6%, phenocrysts, 4,0-,4mm, Composite grains,
straight extinction. Euhedral to subhedral,
Potash felspar: 12~15%, 6.0-2,0mn. Euhedral to subhedral. Orthoclase.
Carlsbad twinning. Slight cloudy alteration. Inclusions of quartz,
plagioclase.
Plagioclase: 10--12%, 3,0-.5mm. Euhedral to subhedral. Laths, albite,
pericline twinning, some zoned. Cloudy alteration,
Biotite: 3-4%. Brown, pleochroic flakes.
Chlorite: 2-3%. Green leafy flakes, replacing biotite.
Accessories: Opaques, apatite, zircon, fluorite.

A345/516 RHYODACITE or RHYOLITE
Locality: Hallett Cove. .

flacros Light brown quartz-potash felspar-plagioclase-hornblende? porphyry.
Aphanitic groundmass.

flicros Porphyritic, devitrified, myrmekitic, microcrystalline groundmass.
Composition: Quartz: 15-18%, 3.0~.2mm. Euhedral to subhedral., Embayed

phenocrysts, with fine inclusion trains. Plumose intergrowths in
groundmass.

Botash felspan: 'IF'M’JH%; 4 e Amm Evubodral o ecubhodral Candobad
twinning. Turbid crystals.

Plagioclase: 10-13%, 3.0-.4mm. Euhedral to subhedral. Laths, albite,
pericline twinning. Highly altered, turbid, sericitized crystals.
Biotite: 2%. Light yellow, ragged flakes.

Chlorite: 2~4%. Green, ragged, leafy flakes. After hornblende?
Accessories: Zircon, sphene, apatite.




RHYOLITES

A345/515 RHYOLITE
lLocality: Hallett Cove
Macro: Brown, flow banded quartz felspar porphyry, aphanitic groundmass.

Micro: Porphyritic, Devitrified, microcrystalline groundmass. Flow
layering defined by layers of replaced mafic mineral. Angular
shard like phenccrysts. Possible welded? shards?

Composition: Quartz: 5-7/4, .7-.lmm. Subhedral to euhedral. Clear, embayed,
with strain shadows. Scme graphic intergrowths.
Potash felspar: 10-13%, 3.0-.4mm. Subhedral to euhedral., Orthoclase,
anorthoclase, cross hatched. Embayed, cloudy phenocrysts.
Plagioclase: 6-8%, 1.0-.5mm. Subhedral. Albite twinning. Turbid,
slightly poikilitic phenocrysts.
Chlorite: 2-3. Ragged flakes, ~ .1-.2mm. Altered.
Groundmass: 65-70%, Quartz-felspar mosaic. Devitrified, iron stained.

Ehrafaivsun e Sty

Accessories: Sphene, zircon, opaques, sericite.

A345/501 PORPHYRITIC RHYOLITE
Locality: Cape Jervis
Macros Liver coloured, flow banded, vesicular porphyry.

Micro: Porphyritic, devitrified flow banded. Vesicles filled with
chalcedony, calcite. Cut by later quartz veins.

Composition: fuartz: 155200, 8= iam Veln Tiiling, comb structures
Vesicle filling.
Potash felspar: 22-27%, 7.0-.8mm. phenocrysts, brick red. FEuhedral,
some angular, shard like. Cloudy, sericitized. Some orthoclase.
Groundmass: 65-75%. Felsitic, cryptocrystalline.
Accessories: Calcite, opaques, chlorite, sericite, zircon.

'A345/474  RHYOLITE
Locality: King's Point
lacro: Schistose porphyry, red felspar phenocrysts.

fiicro: Porphyritic, holocrystalline, ine grained groundmass. Preferced
orientation of chlorites in groundmass. Layering bends around



phenocrysts, strain shadows of quartz around phenccrysts. Quartz
phenocrysts strung out into blebs, composite grains.

Composition: Quartz: 8-10%, 2.,0-.0lmm. phenocrysts. 25-30% in groundmass,
Elongate grains. Subhedral to anhedral. Some undulose extinction.
Potash felspark 10-15% phenocrysts, 30-35% in groundmass. 3.0-.05mm.
Anorthoclase-cross hatched in strain shadows. Untwinned in groundmass.
Phenocrysts cloudy,

Plagioclase: 5% phenocrysts. Cloudy, sericitized, poikilitic, Albite
twinning., '
Chlorite: 3-5%. Green needles in groundmass. Elongate knots along

layering; after an earlier mafic mineral.
Accessories: Zircon, muscovilte, apatite, opaques.

Comments: Possibly a deformed, recrystallized rhyolitic rock.

A345/368 RHYOLITE
Locality: Smith Bay, Kangaroo Island
flacro: Grey aphanitic, blue quartz felspar porphyry.

Micro: Devitrified, microcrystalline, myrmekitic. Relict flow layering.
One patch of spherulitic devitrification. Porphyritic. Some strain
shadows around phenocrysts, .

Composition: Quartz: 20-22% phenocrysts 2.0~.2mm. Subhedral to euhedral.
Embayed, fractured grains with many fine inclusion trains. Undulose
extinction.

Potash felspar: 15~22%, phenocrysts 1.5-.4mm. Subhedral to euhedral,
some angular. Carlsbad twinning. Orthoclase. Turbid.

Plagioclase: 5%, phenocrysts. Albite twinning, sericitized.
Groundmass: 65-75%.

Chlorite: 2%. Green leafy flakes, in oroundmass.

Accessories: Opaques, muscovite, fluorite.

A345/362 RHYOLITE
Locality: Smith Bay, Kangaroo Island

flacro: Red brown aphanitic quartz felspar porphyry. Angular phenocrysts.
Blue quartz phenocrysts.

Micro: Porphyritic. Devitrified, microcrystalline groundmass. Relict
flow texture.
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Composition: Quartz: 7%, phenocrysts, 3.0-.2mm. Euhedral to subhedral.
Clear, embayed crystals. Some undulose extinction.
Plagioclase: 5-7%, phenocrysts, 2.5-.3mm. Euhedral to subhedral.
Pericline twinning. Turbid, sericitized crystals. ‘
Potash felspar: 17-20%, phenoccrysts, 3.5-.4mm. Anorthoclase, cross-
hatched, microperthitic. Embayed. Some orthoclase may be present.
Muscovite: 1%. Stumpy clear plates, mottled extinction. Rimmed by
sescondary iron oxides.
Chlorite: < 1%. Green leafy flakes.
Accessories: Fluorite, sphene, zircon, opaquss.
Groundmass: 65-70% of rock.

Comments: The amount of anorthoclase suggests this rock may be a sodic
rhyolite.

A345/70 SPHERULITIC RHYOLITE
Locality: Petrel Cove

Macro: Liver coloured, aphanitic gquartz felspar porphyry. Has a wavy
layering, flow banding?

Micro: Spherulitic, devitrified groundmass, with coarser laths that project
into void like spaces. Spherulites are nucleated on phenocrysts, or
on iron stained layers passing through rock.

Composition: Quartz: 8-10%, phenocrysts. Euhedral to subhedral. Embayed.
Contains fine inclusion trains. Alsc in void fillings.
Potash felspar: 10-15%, phenoccrysts. Orthoclase or sanidine. Carlsbad,
Baveno twinning, 4.0-.6mm. Turbid.
‘Spherulites - sanidine + cristobalite: 65=75%, l.5-.3mm. Haematite

stained; -In Tous.
Accessories: Opaques, fluorite, sphene.

Comments: This devitrification texture only occurs in rhyolites and welded
tuffs. This rock could be sither.
A345/425 SPHERULITIC RHYOLITE or GRANOPHYRE
lLocality: King's Point
flacro: Fine grained, spherulitic purple rock.

flisro: Spherulitic texture, consisting of quartz-felspar intergrouths,
granophyric to myrmekitic. Rare phenocrysts of quartz and plagivclase.
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Composition: Quartz: 5= 7%, phenocrysts, .2-.05mm. Clear, subhedral grains.
PldQloclaoe' 5%, phenogrysts, «l-.2mm. Euhedral. Albite twinning,
cloudy crystalo.

Spherulites: 85-90%. Graphic, granophyric, plumose, vermicular
intergrowths of quartz and orthoclase?
Accessories: fMicrocline, chlorite, opaques.

Comments: Probably a devitrification texture. It may have recrystallized,
It may also be a quenched part of an acidic plutonic intrusion.

A345/43 DEVITRIFIED RHYOLITE
Locality: Petrel Cove
Macro: Grey aphanitic plagioclase biotite porphyry. Flow banded.

Micro: Porphyritic. Devitrified myrmekitic groundmass. Relict layering,
flow banding? Extensively altered.

Composition: Quartz: 20-35%, phenocrysts, 5-7%, 1.5-.4mm. Myrmekitic
1nLergrouth, 25-30%. Undulose extinction. Composite grains.
Embayed phenocrysts.

Felspar: 15-20%, phenocrysts, 3.0-.5mm. Euhedral, elongate. Highly -
sericitized. Orthoclase? .

Biotite: 7-10%. Dark brown, pleochroic flakes after earlier mafic
mineral? 2.0~.3mm. HMottled extinction.

Chlorite: 5%. Dark brown, green leafy flakes.

MU covite: 1~ 2%, Clear flakes, mottled extinction.

ALCOH sories:  Sphene, zircon, fluorite, opaques.

Groundmass: 65-70% of rock.
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TUFFS AND WELDED TUFFS

A345/157 LITHIC TUFF
Locality: Uattle Flat, siX miles south of flyponga
llacro: 0Olive grey, fragmental rock, angular fragments.

Micro: Tuff, trace of layering present. Shards, lapilli 40-45% of rock.
Secondary tourmaline replacing some shards.

Composition: Quartz: 15-20%. Fragments, from subhedral grains to angular
shards, «3=.0lmm.,
Lithic fragments: 20-30%, 6.0-.2mm. Fragments of volcanic rocks, tuffs.
Tourmaline: 7%. WNeedle-like prisms, spherulitic, zoned, pneumatolitic?
Groundmass: 50-60%. Microcrystalline. No sorting, chaotic arrangement
of shards. Glass shards may have devitrified.

A345/510 WELDED TUFF
Locality: Hallett Cove,_souﬁhern part

flacro: Dark green, porphyritic rock, eutaxitic layering, pumice fragments.
Felspar phenocrysts.

fiicro: Welded tuff, with compacted pumice firagments and abundant shards,
phenocrysts of plagioclase, potash felspar. Texture varies with
welding, compaction, from vitroclastic to eutaxitic to almost complete
obliteration of shards. Devitrified. Angular phenccrysts.

Composition: Potash felspar: 8-12%, phenocrysts, 4.0-.4mm. Subhedral to

euhedral. Carlsbad twinning.  Gloudy alteration,

Plagioclase: 10-15%, phenocrysts, 4,5-.6mm. Albite, Carlsbad twinning.
Cloudy alteration.

Pumice: 20%. Fibrous, patchy angular fragments up to 4cm. long.
Groundmass: 60-70%. Cryptocrystalline, devitrified. Shards often
better preserved in the 'lee! of phenocrysts. Green colour. Shards
2~ 1lmm. long.

Chlorite: 3%. Green, leafy flakes.

Accessories: Opagues.

A345/519 EUTAXITIC WELDED TUFF
Locality: King's Point

flacro:  OBrick red rock with prominent eubaxitic (streaky) texture.
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flicro: A compacted and highly welded tuff. Large streaked out glass
shards (fiamme) up to 3cm. long. Large shards recrystallized into a
coarse axiolitic texture, red at margins, clear in centres. Some with
sericitized or chloritized cores, others have coarsely crystalline
cores. Felspars are surrocunded by corona like veins. Cryptocrystalline
groundmass showing eutaxitic texture. Contains fragments of earlier
welded tuffs, less welded than this rock showing vitroclastic texture.

Composition: Plagioclase: 5-10%, .8-.3mm. Euhedral crystals. Albite
twinning, pericline twinning. Cloudy alteration, slight sericitization.
Quartz: 5-7%, o7-.2mm. Shards and in recrystallized cores of shards.
Subhedral to anhedral.

Potash felspar: 5-10%, 1.,0-.2mm. Euhedral to subhedral. Orthoclase?
Cloudy alteration, some sericitization,

Chlorite: 3-5%, 6-.2mm. light yellow-green anhedral grains.

Tuff fraoments: 3-5%, light red, welded, vitroclastic containing shards.

R i ot e o g

Comments: The eutaxitic and axiolitic textures occurn only in welded tuffs
and hence are good criteria for the recognition of this rock type.

A345/420 CRYSTAL WELDED TUFF

lLocality: King's Point

flacro: Streaky white layering, red and green felspar phenocrysts. Red
aphanitic groundmass.

Micro: Futaxitic (streaky texture). Porphyritic. Devitrified, crypto-
crystalline groundmass. Traces of welded shards. Angular crystal
shards, Chaotic arrangements of crystals, no sorting. Glass shards
-completely devitrified. Broken crystals.

Composition: Quartz: 20%, phenocrysts, shards. Euhedral-subhedral. 3.0-,1lmm.
Embayed, fractured grains. Clear. Some smaller shard shaped, angular
crystals.

Potash felspar: 13-17%, phenocrysts, shards, 4.0-.2mm. Carlshad,
Baveno twinning, Cloudy and turbid crystals.

Plagioclase: 5%, crystals, 3.0-.4mm. Euhedral to subhedral. Albite
twinning. An60? Highly altered, turbid crystals. flore may be present
but is made unrecognizable by the alteration.

Altered grains: 15-20%. Original texture obliterated by sericitization.
Mafic: 3-4%, l.2-.5mm. Euhedral, prismatic. Altered to chlorite and
opagues.

Accessories: Leucoxene, zircon, opaques.

'ggggggmgﬁgj 40-50%, Devitrified cryptocrystalline, quartz-felspar
intergrowlhs.

Comments: This rock is considergd a welded tuff because of the eutaxitic
texture, the traces of shards, and the shard like shapes of the crystals.



A345/175 CRYSTAL TUFF
Locality: Christmas Cove, Penneshaw, Kangaroco Island

lacro: Porphyritic, quartz, felspar phenocrysts, in green aphanitic
groundmass. Angular phenocrysts.

Micro: Porphyritic, devitrified cryptocrystalline groundmass, with
spherulitic patches, often with chlorite cores. Phenocrysts are
angular, with smaller shard shaped grains., Chaotic arrangement:-
of crystals, no sorting.

Composition: Quartz: 20-25%. Crystals, shards. Angular-rounded.
Fractured, clear grains with some fine inclusion trains. Some
undulose formation.
Potash felspar: 18-22%, 4.0-,lmm. Subhedral-rounded. Embayed, turbid
crystals, shanrds.
Plagioclase: 8-10%, 2.0~.3mm. Subhedral, subangular. Albite, pericline
twinning, An507? Turbid altered crystals.
Chlorite: 3-5%. Light yellow-gresn, cloudy flakes.
Accessories: Sphene, apatite, opaques.

Comments: Considered a tuff because of the shard like crystals, chaotic,
fragmental texture.

A345/78 CRYSTAL TUFF

Locality: Petrel Cove

flacro: Porphyritic, pink felspar, quartz phenoccrysts. Brown aphanitic

Oynnndmnao

Micro: Porphyritic, cryptocrystalline, devitrified groundmass. An
irregular, discontinuous streaky layering i& present. [lay be due to
welding. Shards present, broken phenocrysts.

Composition: Quartz: 15-20%, 5.0-.lmm., crystals, shards. Subhedral to
‘ anhedral. Embayed, fractured, with abundant inclusions.

Potash felspar: 10-15%, 4.0-.3mm. Crystals, shards. Subhedral to
anhedral, angular., Embayed, perthitic. Turbid altered grains,

some sericitization.

Devitrified shards?: 10-15%, 2.0-.4mm. Angular, turbid, highly
altered, cloudy, dusty. Strings of quartz and felspar, form vague
layering.
Altered mafic: 3-4%. Squarish.prisms, altering to chlorite, opaques.
Groundmass: 60%:10%. Cryptocrystalline, devitrified. flay have containsd
glass shards. :
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Comments: Considered a tuff because of presence of shards, broken
crystals, and the lack of sorting.

A345/10 CRYSTAL TUFF
Locality: -Petrel Cove
flacro: Liver colourad, quartz felspar porphyry. Angular phenocrysts,

Miicro: Porphyritic, devitrified cryptocrystalline groundmass. Tuff,
abundant shards. Angular phenocrysts, unsorted. Cut by quartz veins.

Composition: Quartz: 7-10%, 2.0-.2mm. Crystal shards. Subhedral to very
angular. Embayed, Clear, with fine inclusion trains. Undulose
extinction.

Plagioclase: 3-5%, le.5-.4mm. Shards, turbid, altered. Resorbad?
Potash felspar: 18-22%, 2.0~.4mm. Crystal shards. Surrounded by
clear »ims. Cross-hatched - anorthoclase, microperthitic, embayed,
Cloudy alteration.

Groundmags: 60-70% devitrified.

Accessories: Chlorite, fluorite, opaques, sericite,

Comments: Considered tuff because of presence of shards, lack of sorting.
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MICROGRANITES

171-385 BIOTITE-HORNBLENDE MICROGRANITE or PORPHYRY
Locality: = Petrel Cove
flacro: Pink felspar biotite mafic porphyry, fine grained groundmass.

Micro: Porphyritic, hypidiomorphic, granular groundmass. Graphic inter-
growths in groundmass.

Composition: QgQEQg' 35-40%, 5-.lmm. Anhedral to subhedral. In groundmass.
Clear grains, graphic intergrowth with felspar.
Potash felspar: 40-45%, 8.0-.lmm. phenocrysts, in groundmass. Ortho-
clase and microcline. Cloudy alteration, some sericitization.
Plagicclase: 5%, .8-.4mm., phenocrysts. Subhedral. Albite, pericline
tw1nn3ng. " sericitized.
Biotite: 1~ 3%, 2.0-.4mm., Light brown, striated flakes.
ﬂggggiggde' 1-2%. Ragged, resorbed green prisms.

Chlorite: 1-3%. Leafy ragged, green, pleochroic flakes.
ﬁooegmpr1qi. Zircon, sphene, apatite.

A345/381 NMICROGRANITE
Locality: 8Smith Bay, Kangaroo Island

flacro: Porphyritic microgranite. Blue opalescent quartz phenocrysts,
green plagioclase phenocrysts, broun fine grained groundmass.

Micro: Porphyritic, holoorystalline,‘allotriomorphic granular.,

Composition: Yuartz: 35- ~40%, 5 0-,Ubmm.  Phenocrysts, subhedral to anhedral.
In groundmass, mosaic of grains .l-.2mm. Inclusion trains in pheno~
crysts. Undulose extinction. Seriate boundaries, v
Microcline: 25-30%, 2.0-.lmm. Anhedral, seriate boundaries. Cross-
hatched, race perthite. Cloudy alteration.

Plagioclase: 7-12%, 4.0-.2mm. Anhedral to subhedral. Albite twinning,
some untwinned, Sericitized,
Biotite: 5%, “¥ .5-.2mm. long. Ragged brown flakes, pleochroic haloes.

Prtietheenath et

Accessories: Zircon, apatite, opaques.

Comments: HMay have undergone some strain, undulose extinction, elongation
of grains.,



A345/54 PORPHYRITIC MICROGRANITE

Locality: Petrel Cove

Al

Macro: Grey quartz felspar porphyry, with granular groundmass.

Micro: Porphyritic, hypidiomorphic. Holocrystalline.

Composition: {Quartz: 30-40%, 5.0-.05mm. Coarse phenocrysts, 50% of ground-
mass. Subhedral to anhedral. Clear, with fine inclusion trains.

Embayed.

Potash felspar: 33-37%, 4.0~,05mm. Phenocrysts, in groundmass.

Euhedral to subhedral. Carlsbhad twinning.
perthite. '

Plagioclasg: 5-7%, 2.5-.4mm., phenocrysts.
Turbid, highly altered grains.

Biotite: 2-3%. Brown ragged flakes.
Accessories: Zircony opaques, apatite.
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A345/19 GRAPHIC FIICROGRANITE

Locality: Petrel Cove

Cloudy alteration. Rare

9

Subhedral. Albite twinning.

Macro: Red quartz, potash felspar, plagioclase porphyry. Abundant

graphic intergrowths.

Micro: Holoerystalline, coarse, hypidiomorphic.
growths. Granophyric in places.

Common graphic inter-

Composition: Quartz: 30-35%, 2.0-.6mm. Subhedral. Clear, graphic, grano-
p Luarcz _

phyric intergrowths.

— g - . . . 2 =
potash Telgpars 35=40%, 2.0=cdmns  Subhedrals Redy-ipon-gua

Orthoclase, scarce flame perthite., Some servicitization.

Plagioclases 8-127%, #.0-.3mm. Subhedral.
Thoroughly sericitized.

Albite, pericline twinning.

Accessories: »~ 1% spherulitic muscovite, chlorite, opaques.
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CATACLASTIC TGNEQUS ROCKS

A345/506 CATACLASTIC GRANITE
Locality: Hallett Cove

Macro: Plum coloured, porphyritic granite, aphanitic groundmass,
phenoccrysts up to 8cm. across.

flicros This rock has a cataclastic texture. Quartz is streaked out
into a ribbon texture, giving a fine grained eslongate mosaic of
quartz and felspar as groundmass. Individual grains have seriate
"boundaries. There is a large range in grain size. Blastopor-~
phyritic., Fels;ars are less deformed than quartz. MMatrix ~ 50%.

Compositions: Quartz: 25-35%, 5.0-.00lmm. Anhedral grains with ssriate
to sutured grain boundaries. Straight extinction. Elongation
approximately b:l,

Orthoclase: 25-35%, 800.0-.0lmm. Anhedral to subhedral, seriate

to sutured grain boundaries. Deformed Carlsbad twinning. Undulose
extinction.

Plagioclase: 25-30%, 200.0-.0lmm. Subhedral., Seriate to sutured
grain boundaries. Fractured grains. Albite twinning, serigitized.
Biotite: 3-5%. Occurs in knots up to 3cm. in diam. Ragged, bent
flakes, with pleochroic haloes, undulose extinction.

Accessories: Spinel - altering from biotite? - muscovite, zircon

A345/48 FOLIATED GRANITE
Locality: Petrel Covs

lacro: Grey, porphyroblastic, foliated quartz Telspar biotite rock.

flicros Cataclastic texture, blastoporphyritic crystals sitting in a
fine grained, sheared matrix, given an augen, mylonitic texture.
Elongate grain aggregates, flaser like 'platen'. Matrix 30-~45%.
Prominent biotite layers, forming gneissosity. Ribbon texture.

Composition: Quartz: 30-40%, 2.0-.0lmm. Clear subhedral to anhedral
grains, with interlobate to seriate boundaries, Undulose extinction.
Potash felspar: 30-40%, 3.0-.0lmm. Mainly microcline, some slightly
perthitic. Subhedral grains with ragged, seriate boundaries. Cloudy
alteration, sericitization.

Plagioclase: 5-10%, 2.0-.2mm. Subhedral grains, seriate boundaries.
Albite twinning. Highly sericitized.

Biotite: 3-5%, ~ .3mm. Ragged brown flakes (fibrous).

Accessories: Chlorite, sericite, zircon
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Comments: This rock is a highly deformed granite. The division bestween
deformed igneous rocks and metamorphic rocks is an arbitrary one,
A345/503 which resembles this rock may also be a deformed granitic
rock. A345/274 and A345/517 may also be meta-igneous rocks.
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METAMORPHIC ROCKS

METAQUARTZITES

A345/470 METAQUARTZITE
Locality: King's Point
Macro: Light grey, foliated cherty metaquartzite

Micro: Metaquartzite. Undulose, elongate flaser like grains, semi-
composite, recrystallising to a finer granoblastic, interlobate
mosaic of grains. Rounded felspars occur, retaining original shape.
Elongate micas also oceour.

Composition: Quartz:95-98%, 4.0-.05mm. Undulose, elongate, flame shaped
grains. Finer polygonal grains with straight extinction. Clear grains.
Potash felspar:3%, l.5-.5mm. Rounded-subrounded grains, mainly ortho-
clase, some microcline. Altering to muscovite at margins.

Mugcovite:1%. Stretched, clear flakes, up to 5Smm. long.
Accessory - biotite.

A345/40' HAEMATITE METAQUARTZITE

Locality: Petrel Cove o

flacro: Massive gneissic, white., Veined with haematite.

fMicro: A grancblastic metaquartzite, with elongate patches of haematite

and irregular patéhes of sericite 4~lom. long. Quartz with straight
boundaries, Polygonal grains.

Compusivions = fuartz: G0-60%, 6=.00mm., ave o2mm. Granoblastic, sgui-
granular, polygonal grains. Triple point intersections, straight
or slightly curved grain boundaries, some slightly sutured.
Sericite, muscovite: 10-15%. Sericite in segregations 5-10mm. long,
after some earlier mineral? Very fine grained ™V ,05-~.0lmm. [Muscovite
- flakes, interstitial.
Haematite: 25-30%. Stringers, xenoblastic, poikiloblastic. Irregular
ragged grains, elongate, defining a gneissic layering? Blood red where
translucent.
Comments: This rock has recrystallised at some late stage of diagenesis?
metamorphism?

A345/418 GNEISS
lLogalilty: . Smith Bay, Kangaroo Island
lacros: Buff coiouréd, fine grained,'with heavy mineral layering. Oeformed

cross bedding? Layering defines lozenge shaped structures. DBeformed
quartz vein.



flicro: Granoblastic, equigranular, interlobate grain boundaries. Grains
elongate parallel to layering. Average grain size rv,2-.3mm. Deformed
quartz vein showing comb structure.

Composition: Quartz: 50-60%, .8-.lmm., av. .2-.3mm. interlobate grains,
subhedral-anhedral, Interpenestrating, clear grains. Straight extinction.
Potash felspar: 40-45%, .4-.05mm., av. .2mm. [ainly untwinned, but some
microcline present. Cloudy alteration.

Muscovite: 3-5%. Clear irregular leafy flakes.

Accessories: Opaques 1-2%, chlorite ~ 1%, fluorite ~ 1%, sphene, zircon,
tourmaline. )

Comments: Possibly a deformed sediment?




STREAKY GNEISSES

A345/274 STREAKY GRANITE GNEISS
Locality: Emu Bay, Kangaroo Island

Macro: Brown foliated (minerals stretched) rock, blue quartz, feldpars
porphyroblasts in fine grained matrix.

Micro: Show several textures, dominated by graphic intergrowths between
quartz and felspar. Soms areas show granoblastic polygonal texture.
In places the rock shows strain textures, elongate grains with undulosse
extinction, typical ribbon texture. Mortar texture? - small unstrained
grains replacing larger strained grains.

Composition: Quartz: 30-40%, 4.0-.lmm. Shape variable from polygonal equant
grains with straight extinction to stretched, undulose grains. Vermi-
cular intergrowths wjth felspar.

Potash felspar: 40-50%, 3.0-.lmm. fMost untwinned, 1/3-1/4 microcline.
Subhedral-anhedral, undulose extinction. Blastoporphyritic? Turbid
alteration, some sericitized.

Plagioclase: 5-10%, 2.0-.3mm. porphyroblasts. Albite twinning. Highly
sericitized,

BlOt1tC‘ 1~ 3%. Rdggad brouwn pleochr01c flakes.

st Guidete o

_ﬁgg§§§g£igg. fluscovite, fluorite, Splnol, sphene.
Comments: Probably a sheared acid ignesous rock. Recrystallising,
possibly at high temperature, giving rise to quartz-felspar intergrowths.

A345/517 STREAKY GRANITE GNEISS

Localityi "Hallett Tave
flacros Dark brown foliated porphyroblastic rock, Metaigneous?

flicro: Gneissic, granoblastic, inequigranular, interlobate grain boundaries,
Some tendency in certain grains toward polygonal shaps. Augen
structures. Recrystallised cataclastic texture?, with strained grains
replaced by finer grained unstrained grains. Possibly a fully re-
crystallised equivalent of A345/274.

Composition: Quartz: 30- 35%, «4-.0lmm. Subhedral. Clear elongate grains
with eralght “extinction. In fine grained matrix, also in porphyro-
blastic knots.

Potash felgpar: 40-50%, .5-.0lmm. Subhedral-anhedral. Elongate grains.
Blastoporphyritic? Turbid alteration, sericitized grains. Some cross
hatched -~ microclinse,



Chlorite: 1-3%. Green leafy pleochroic flakes.
Biotite: 1-3%. Green mottled ragged flakes.
Accessories: Fluorite, sphene, zircon.

A345/294 STREAKY GRANITE GNEISS
Locality: Smith Bay, Kangaroo Island
Macro: Red gneissic rock, flaser texture?

fficro: Granoblastic, seriate to interlobate, slightly sutured grain
boundaries. Some suggestion of flaser texture in ordinary light
but not with crossed polars. Sirained rock, elongate grains.
Possibly a recrystallised deformation texture.

Composition: Quartz: 50-60%, 2.0-.05mm. Clear, elongate, anhedral grains
with undulose extinction., Grains in long, composite stresks, 25-10mm.
long.

Potash felspar: 30-40%, 2.0-,lmm. Turbid anhedral grains. Some iron
staining. Elongate grains.

Plagioclase: 5-7%, 20-.4mm. Albite twinning, An50-60. Cloudy
alteration. Some sericitization.

Opaques: 2-3%, «4-.1mm. Euhedral-anhedral. Contain rare inclusions.
luscovite: 1%, clear flakes, interstitial. '

Acgessoriess Sphene, zircon, apatite.
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AUGEN GNEISSES AND NMYLONITES

A345/300 AUGEN GNEISS
Locality: Smith Bay, Kangaroco Island.

Macro: Grey-brown, blastoporphyritic, quartz felspar biotite gneiss.
ine grained groundmass.

Micro: Granablastic, inequigranular. Sutured to interlobate grain
boundaries. Cataclastic texture, augen structures. Quartz porphyro-
blasts occur as elongate, composite lenticular masses, up to lOmm. long.
Fine grained cataclastic patches form layers parallel to the gneissosity
and resemble micro-shears.

Composition: Quartz: 25-30%, 2.0-.02mm. Subhedral-anhedral. - Clear,
elongate grains, with inclusions. Some grains show undulose extinction.
Potash felspar: 30-40%, 3,0-.02mm. Subhedral-anhedral. Cross-hatched,
microcline, non-perthitic. Some grains almost poikiloblastic., Cloudy
alteration, some sericitization.

Plagioclase: 5-10%, 7.0-.8mm. Relict igneous phenocrysts? Euhedral-
subhedral. Sericitized and corroded grains.

Biotites 3-5%, ~ 6mm. Ragged brown pleochroic flakes.

Muscovite: 1l%. Euhedral-subhedral, clear flakes.

Accessories: Zircon, apatite, fluorite.

Comments: Possibly a deformed igneous rock.

A345/475 AUGEN GNEISS

Locality: King's Point

Macro: Augen K-spar, plagioclase, quartz, biotite gneiss. Bright red K-spar.

fiicro: Granoblastic, inequigranular augen structure. Seriate to inter-
lobate grain boundaries. Gneissosity defined by biotite. Finer
grained patches ~ 0lmm. due to shearing? Quartz appears to have re-
crystallised into grancblastic aggregates.,

composite. Anhedral to euhedral grains. Undulose extinction in some
grains. llost show straight extinction. ‘
Potash felspar: 40-45%, 2.0-.2mm. Anhedral-subhedral. Microcline,
orthoclase. Occurs as augen in knots, Cloudy alteration, some seri-
citization.

Plagioclase: 10-15%, 1.5~.4mm. Albite fwinning, An55-60. Euhedral-
anhedral. Cloudy alteration, sericitization.

' Composition: Quartz: 30-35%, 2.0-.0lmm. Occurs in flaser like stringérs,
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Biotite: 5%, v .8~,3mm. long. Ragged green mottled flakes, partly
replaced by chlorite. : .
Accessories: « 1-2%. Chlorite, opaques, zircon.

A345/505 AUGEN GNEISS
Locality: Inman Valley, near WUelch's washout.
Macro: Grey augen, quartz felspar, biotite gneiss.

Micro: Porphyroblastic, potash felspar augen in a fine grained granoblastic
groundmass. Quartz occurs in composite flaser like porphyroblasts with
individual grains showing undulese extinction. Geriate to interlobate
grain boundaries. Highly deformed, with some later recrystallisation.

Composition: Quartz: 30-40%, 3.0-.lmm. Clear anhedral-subhedral grains.
Undulose extinction. Occurs in slongate stringers and in matrix.
Potash felspar: 30-40%, 5.0~.3mm. Augen porphyroblasts, disrupted
fractured crystals. Carlsbad twinning, cross~hatched, microcline.
Cloudy alteration. ' ,

Biotite: 3%. Ragged brown flakes. Defines gneissosity.
Accessories; Fluorite, chlorite, zircon, sphene.

Comments: Highly deformed rock.

A345/50% MYLONITIC AUGEN GNEISS
Locality: Cape Jervis

flacro: Augen quartz-potash felspar-plagioclase-biotite gneiss. Bright red
potash felspar phenocrysts, streaked out quartz, plagioclase.

Micro: A highly deformed rock, with fractured augen felspars, fine grained
cataclastic matrix. Quartz and plagioclase are streaked out into
elongeate, composite flaser like aggregates, in which individual grains
have sutured boundaries and undulose extinction. The rock is cut by
veins perpendicular to gneissosity, containing fine grained cataclastic
material and quartz vein filling. The rock has a fine grained well
developed layering, almost showing ribbon texture.

Composition: Quartz: 20-25%, .8-,0lmm. Elongate, sutured grains, more
equant fine grains in cataclastic matrix, with straight extinction.
Fine grains developed along sutured grain boundaries - recrystallised
or cataclastic.
Potash felspar: 30~35%, 15.0-,3mm. Orthoclase, microcline. Soime flame
perthite present. Shattered grains. Anhedral-subhedral, equant grains,
slighl cloudy alteration. '
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Plagioclase: 13-18%, 4.0-.05mm. Porphyroblasts, albite twinning.
Turbid grains, some sericitization. An60. Anhedral-subhedral.
Chlorite: 3-4%. Green, ragged flakes, leafy, streaked out, associated
with opaques. Altered from biotite or other mafics.

Accessories: Fluorite, muscovite, apatite, magnetite ~ opaque cubes.

Matrix: 20-30% cataclastic, .lL-.0lmm. quartz and felspar, granoblastic
interlobate.

A345/504 TMYLONITE
Locality: 1Inman Valley, near Welch's washout.

flacro: Light grey, foliated rock, crenulated. Staining with sodium
cobaltinitrite shows potassium felspar present 20-25% streak out
plagioclase.

Micro: Fine grained, microcrystalline matrix. Very pronounced layering,
mylonitic, ribbon texture. Elongate porphyroclasts, with grain
boundaries perpendicular to long axis. Porphyroclasts up to LSmm. diam.
Elongste porphyroclasts S5mm. long, .3mm, wide.

Composition: Plagioclase: ~ 20-25%. Untwinned, indistinguishable from
quartz in slide. - ’
Quartz + plagioclase: ¥ 75-80%. Porphyroclasts and stringers 15-20%,
matrix  65~70%. fMatrix microcrystalline, granoblastic, equant poly~
gonal grains ~ ,01-.005mm.
Biotite: 7-10%. Elongate ribbons, " 3mm. long, pleochroic, high bi-
refringence, brown colour,
Opagues: 3-5%. ODusty anhedral grains, up to .05mm.
Accessories: 1-3% muscovite, fluorite.

Comments: Originally guartz-plagioclase-biotite gneiss or tonalitic
igneous rock.

A345/426 MYLONITIC WETAQUARTZITE

Locality: King}s Point

flacro: Fine grained, dark red, rodding lineation.

Micro: Mosaic texture, quartz grains elongate, define llneatlon. Inter-
locking grains.

Composition: Quartz: 97-99%, .4-.05mm., av. .l-.2mm. Equigranular, grano-
blastic, interlobate grains. Some semi-composite grains.
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Haematite: 1-2%. Opague needles ~ .lmm, long, parallel to lineation.
Chlorite: 1-2%, .l1-.05mm. long, green, brown needles. Inclusions in
gquartz grains. ‘

Comments: A highly deformed rock.
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GRANITE GNEISSES

A345/467 GRANITE GNEISS

Locality: King's Point

Macro: Grey, fine grained streaky, porphyroblastic felspar biotite gneiss
Augen?

Micro:s Porphyroblastic-granoblastic inequigranular. Polygonal to inter-
lobate grains. Typical gneiss.

Composition: Quartz: 18-25%, 1.0-.2mm. interlobate to polygonal. Clear
grains, containing inclusions,
Microcline: 55-65%, 4.0-.2mm., Porphyroblasts, and in matrix. Cross-
hatched, ralaly perthitic. Cloudy alteration. Undulose extinction,
Biotite: 4-5%. Brown, pleochroic flakes .6~.2mm. long.
Accessories: Zircon, xenotime, fluorite.

A345/493 GRANITE GNEISS
Locality: King's Point _

facros Loeucocratic QUartz felspar gneiss. Potash felspar 30-35%, plagio-
clase 15%. '

fficros Granoblastic equigranular. Interlobate to sutured grain boundaries.
Typical gneiss. .

Composition: Quartz: 30-35%, 2.0-.lmm. Anhedral-subhedral. Clear grains

s vt vy

with scarce inclusions.. Slightly undulese extinction.

Potash felspar: 35-40%, 3,0-.lmm. Anhedral-subhedral. Mainly micro-
cline ~ cross-~hatched. Some cloudy alteration. Undulose extinction.
Plagioclase: 5-10%, 2.0~.4mm. Albite twinning, An60. Subhedral.
Biotite: 3-5%. Ragged brown pleochroic flakes 2.,0-.5mm. long.
Accessories: Zircon, apatite, sphene, tourmaline.

A345/468 GRANITIC GNEISS
.Looality: King's Point

hacro: Buff coloured quartz felspar gnalse. Potash felspar 30%, plagio-
clase 30%, quartz 30%.



430

Micro: Granoblastic, inequigranular. Sutured (amoeboid) grain boundaries.
Elongation of grains defines layering. ‘

Composition: Quartz: 25-30%, 3.0-.lmm. Clear, elongate anhedral grains
with sutured boupdaries. Some coarse grains contain fine inclusion
trains. Undulose extinction.

Potash felspar: 25-30%, 3.0~.lmm. Anhedral-subhedral grains, containing
scarce inclusions. Cloudy alteration, sericitized. Microcline,
Plagioclase: 25-30%, 3.0~.lmm. Anhedral-subhedral grains. Albite
twinning. Cloudy alteration, serititized. AnGO?

fluscovites 2-3%, clear flakes.

g e B A,

Biotite: 1-2%, brown flakes.

D

Accessories: Apatite, zircon, chlorite.

Comments: Could be a strained microgranite.

A345/518 GRANITE GNEISS OR MICROGRANITE
Locality: Hallett Cove

Macro: Leucocratic quartz felspar rock. Ke-spar 30%, plagioclase 209,
quartz 30%.

Micro: Granoblastic, inequigranular. Sutured grain boundaries. Dsformed
microgranite? o

Composition: Quartz: 30-35%, 3.0-.lmm. Sutured anhedral grains. Occurs in
interpenetrating grain aggregates. Undulose extinction.
Potash felspar: 35-40%, 4.,0-.2mm. Anhedral-subhedral, [icrocline,
some perthitic, some orthoclase? Cloudy zlteration, sericitized.
Plagioclagse: 20-25%, 3.0-.3mm. Anhedral-subhedral. Highly altered,

turhid, eericitized grn{ng; with enarere inclusione.

Biotite & muscovite: 1-3%, ragged flakes.
Accessories: Sphene, apatite, fluorite.

A345/306 GRANITE GNEISS
Localitys Smith Bay, Kangaroo Island
Macre: Crey guartz-felspar-biotite gneiss. Blue opalescent quartz.

flicro: Granoblastic, inequigranular. Interlobate grains., Vagus augen
structures. Possibly a recrystallised originally cataclastic texture.

Composition: Quartz: 30-35%, .6-.lmm. Elongate clear, euhedral to subhedral
grains. Undulose extinction. Occurs in elongate aggregates, platen
texture. Euhedral fine grained grains recrystallised from earlier
strained quartz grains. ' -
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Potash felspar: 40-50%, 1.0-.05mm. Euhedral-subhedral. Cloudy
alteration, sericitized.

Plagioclase: 10-15%, 1.5-.2mm. Albite twinning. Highly sericitized,
corroded corss.

Biotite: 3-5%, ragged brown flakes, pleochroic haloses.

Accessories: Apatite, zircon, sercite, chlorite.

A345/209 GRANITE GNEISS
Locality: Christmas Cove, Penneshaw, Kangaroo Island.
ffacro: Dark pink felspar-biotite gneiss, massive.

flicros Granoblastié equigranular. Interlobate, with some sutured grain
boundaries.

Composition: Quartz: 6-10%, .4-.2mm. Occurs mainly as inclusions.
Undulose extinction, '
Potash felspar: 35-40%, 2.0-.4mm. [ainly orthoclase, with flame
perthite, Scarce microcline occurs. Contains rounded inclusions.
Cloudy alteration.

Plagioclase: 20%, 2.0-.5mm. Subhedral. Albite twinning, some untwinned
grains may be present. Undulose extinction. An60-707

Biotite: 3-5%, ragged brown flakes, concentrated into layers.

Chlorites 2-3%, green pleochroic flakes, with straight extinction.
Replacing biotite.

Accessories: Apatite, zirCon, sphene.

Comments: Some very fine grained grain aggregates occur along grain
boundaries, due to shearing. IHay have undergone retrograssion,

A345/440 GRANITE GNEISS
lLocality: King's Point.
flacro: Light yellow massive felspar biotite rock.

" Micro: Granoblastic, ineguigrapular. Seriate to sutured grain boundaries.
Fine grained layers run through the rock resembling microshears.

Composition: Quartz: 25-35%, 5.0-.lmm. Seriate anhedral-subhedral clear
grains. Undulose, strained grains are recrystallising to a wosaic of
equant, seriate grains with straight extinction.



Potash felspar: 30-35%, 5.0~.4mm. Subhedral-anhedral. f[lainly

untwinned. Orthoclase?, but some cross-hatched microcline occurs.
Perthitic, flame and bead perthites. Cloudy alteration, sericitization.
Undulose extinction. Carlsbad twinning.

Plagioclase: 20-30%, 3.0-.3mm. Anhedral-subhedral. Albite twinning.
Bead like inclusions of quartz, muscovite. An60. Cut by microshears.
Chlorite: 2%, green, ragged leafy pleochroic flakes.

Accessories: Zircon, muscovite.

A345/441 GRANITE GNEISS
Locality: King's Point.

Macro: [ledium grained, equigranular, bright pink quartz-felspar-biotite
rock.

Micro: Granoblastic, inequigranular. Interlobate and sutured grain
boundaries., .

Composition: Quartz: 30-35%, 2.0-.2mm. Anhedral~subhedral grains. Clear,
undulose graing. Also occurs as small, round inclusions in felspar.
Microclines: 35-40%, 4.0-.4mm. Anhedral-euhedral. Cross-hatched,
perthitic, flame perthite. Cloudy alteration. Undulose extinction.
Plagioclase: 10-15%, 2.0-.1lmm. Subhedral. Albite twinning. Cloudy
alteration. a
Biotite: 3-5%, green biotite, ragged flakes, being partially replaced -«
by chlorite.

Accessories: Chlorite, apatite, zircon.

AZ45/502 GRANITIC GNEISS

locality: Cape Jervis.
lacro: Quartz-felspar-biotite gneiss, with radial arrangement of biotites.

Micro: Granoblastic, inequigranular., Seriate to sutured grain boundaries.
Felspar and guartz occur as inclusiens in one another.

Composition: Quartz: 30-35%, 3.0-.lmm. Occurs in aggregates. Clear
anhedral grains with sutured to seriate boundaries. Undulose extinction.
Microcline: 45-55%, 4.0-.5mm. Subhedral, cross-hatched, flame perthite.
Cloudy alteration, some sericitization.

Biotite: 5%,brown elongate flakes.
Accessories: Chlorite, muscovite, calcite, apatite.
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A345/469 GRANITIC GNEISS
Locality: King's Point.
lacro: Gneissic rock with red, rounded felspars and some biotite.

Micro: Granobldstic equigranular to inequigranular. Interlcbats to
sutured grain boundaries.

Composition: Quartz: 8-12%, 2.,0-.2mm. Subhedral to anhedral., Occurs in
aggregates, recrystallised crystals? Some with undulose extinction.
Microcline:s 70-75%, 5.0-.4mm. Cross-hatched, flame perthite, sub-
hedral to anhedral. Cloudy alteration.

Orthoclase: 10-12%, 4.0-.5mm. Subhedral to anhedral. Flame perthite.
Common rounded quartz inclusions. Cloudy alteration,

Biotite: 2-4%, ragged brown plsochroic flakes.

Accessories: Apatite, zircon, opaques.

Comments: Fine grained patches occur along the boundary of quartz and
microcline grains. They could be due either to cataclasis or to
recrystallisation. ‘
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SEDIMENTARY ROCKS

QUARTZ ARENITES

A345/428 RED QUARTZ ARENITE (ORTHOQUARTZITE)
Locality: King's Point
Macro: [Massive bright red quartzite, pigment in guartz matrix.

Micro: Texturally mature, well sorted, size range .B8-.lmm. av. mean
.%=.4mm. Some pressure solution, some straightening of grain
boundaries, but most grains are in tangential contact. Oriented
gquartz overgrowths. Grains coated with haematite, giving the rock
its intense colour.

Camposition: Quartz: 98-99%. Common quartz, clear grains with straight
extinction, 2-3% metaquartzite and composite grains - sutured
boundaries, undulose extinction. 2-3% containing inclusions,
accessory minerals -~ zircon etc. 2-3% undulose extinction.

Rock fragments: 1% fine grained, dusty-devitrified volc. R.F?
Kaolinite: < 1% in interstices, small vermiform crystals.

A345/450 RED QUARTZ ARENITE (ORTHOQUARTZITE)
Locality: King's Point

Macro: Massive red quartzite, with a coarser grained trough cross-laminated
bed.

28 ma*l-ure rnr\!‘i \’_l_lith \Jg!}ig\hlﬂ Q[’H_“til_"\g: in the finer had size I.‘ange

Jl-.4mm., av. mean .2mm. In the crossbedded bed, range .8-.lmm.,

av., ~ .4-,5mm. Grains rounded-subrounded, generally in tangential
contact. A stylolite occurs, with interpenstration of grains, iron
oxide concentrated along it. Grain surfaces coated with haematite.

Composition: Common Quartz: 90-93%. Some contain inclusion trains, gen.
clear, straight extinction.
Metamorphic Quartz: 5-7%. Nore common in crossbedded bed, composits
grains, sutured, elongate, fine grained schistosd quartz.
Rock fraaments: 3-6 grains per thin-section. Dusty-devitrified
volc. R.F?

Comments: An undeformed, but compacted rock with stylolite. Same lithology
as A345/428. Could be Hor witz's "quartzite rose"
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A345/17 QUARTZ ARENITE (ORTHOQUARTZITE)
Locality: Petrel Cove
Macro: Pink massive quartzite - quartz cement.

Micro: A mature rock, quartz arenite. Well sorted, well rounded-
subrounded grains. Tangential grain contacts. Slight undulose
extinction developed in situ. Secondary quartz overgrowths, some
reworked. Interstitial sericite.

Composition: Quartz: 97-99%, av. .3mm., rangs .5~.lmm. flainly common
quartz (95%), some reworked sedimentary quartz, with overgrowths.
Some sutured metaquartzite grains.
Accessories: 1-2% sericite, opaques, rock fragments?

A345/18 QUARTZ ARENITE (DRTHOQUARTZITE)
Locality: Petrel Cove

flacro: Pink massive quartzite with coarse grains, blues quartz, rock
fragments?

fficrao: Moderately well gbfted, size rangs 2.0-.1lmm., av. .Zmm. Rounded-
subrounded straight grain contacts, with some interpenstration,
secondary quartz overgrowths. {leak -undulose extinction (developed
in situ).

Composition: Quartz: 95-98%. flainly common quartz (98%), 2-3% metaguartzite.
Rock fragmentss: 2% - dusty, granular, diffuse extinction could be
devitrified volc. R.F? or phyllite,

Saerinile: 1.-'7%- Interstitial, renlacing rock fragmenta.

Accessories: < 1%, muscovite (bent by compaction), opaques.

A345/452 QUARTZ ARENITE (CRTHOQUARTZITE)
Locality: King's Point
"Macros Light purple banded quartzite, with some clots of pigment.

Micro:s Quartz arenite. Well sorted. Grains rounded-subrounded. Secondary
quartz overgrowths. Pressolved, some interpenetration of grains and
some slight suturing of grain boundaries. Undulose extinction developed
in situ. Sericite laths in interstices, replacing grain boundaries,
shows preferred alignment.



quartz ~95-96%. fMetaquartzite, schistose quartz 3-5%. Vein quartz
2-3%. Common quartz mainly clear, ~ 5% contain fTine inclusion trains,
caccessory minerals. . '
Sericites ~ 1%, ~v .Olmm. laths. 1In interstices, replacing grain
boundaries.

Rock fragments: < 1%, ~ .3mm. Schist, phyllite, ons probable volcanic
rock fragment.

Comments: The undulose extinction and growth of sericite indicates mild
deformation and possibly low-grade metamorphism.

A345/499 PURPLE QUARTZ ARENITE
Localitys Cape Jervis
flacro: Massive purple guartzite, containing blue quartz grains, 2mm. diam.

Micro: [ineralogically mature. Moderats sorting, grain size range 2.0-,3mm.,
av. ~ 4-,.5mm, Some pressure solution, most grain contacts straight
or tangential, oriented quartz overgrowths. Undulose extinection in
quartz overgrowths. Some preferred alignment of sericite.

Composition: Quartz: 93-95%. Subangular-subrounded. (96-98%) common quartz,
elongate grgins, undulose extinction. (1-2%) metamorphic quartz.
Rock fragments: 1-2%, not common, dusty, sericitized.
Sericite: 5-7%. Finely crystallized patches in the interstices, up to
.4mm. scross, radiating, squeezed out between grains. ‘
Opaques: o~ 3%. Needles, ragged grains up to .3mm. Haematite pigment.

Comments: A slightly deformed rock, much less than A345/430.

A345/45) QUARTZ ARENITE
Locality: King's Point
Macro: Black massive quartzite with rare grit size blue quartz grains.

Micro: Poor sorting, but some of the finer quarti may be due to deformation.
Preferrved alignment of quartz and sericite. Some suturing of grain
boundaries. ‘ ' '

Composition: Quartz: 98-99%, size range 1.0-.05mm., av. .3-.4mm., grains
rounded-subangular. (96-98%) common quartz - clear. (2-3%) vein quartz.
Rock fragments: < 1%, metamorphic-phyllitic.
Accessoriss: < 1% muscovite, chlorite, sericite.

Comments: Mildly deformed - f{olded?
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A345/430 GREY QUARTZ ARENITE
Locality: King's Point
Macro: Grey quartzite with blue quartz grit 2«~3mm. in diam.

flicros This is a deformed quartz arenite. Deformation is shown by
undulose extinction, sutured grain boundaries, preferred alignment
of sericite, and deformed muscovite. [lineralogically mature, but
poorly sorted.

Composition: Quartz: 97-98%, size range 2.0-.2mm., av. ~ . 3-.4mm. Clear,
some grains contain inclusions (rare). Some secondary quartz over-
growths. Suturing of boundaries and interpenetration of grains.
Mosaic of fine grains .l-.05mm., developed at grein boundaries.
Majority show undulose extinction, (3-5%) composite and semi-composite
grains.

Rock fragments: 2-3%, dusty, phyllitic, sericitized.

Planulianbihrie

boundaries, replacing quartz. Show preferred alignment, contains
some chlorite. l
Stretched muscovite: < 1%, strung out to 5-6mm. long, bent around grains.

Comments: Mildly deformed, could range up to chlorite grade.

A345/460 QUARTZ ARENITE
Locality: King's Point

flacro: Grey cherty rock, cult by red brown veins.

flicrorPoorly sorted quartz-arenitey, large range of grain- size, 5:0-.00Lnm.
Microcrystalline silica cement, cut by fine grained, shear zones,
running through rock. Sheared grains. floderate pressurs solution,
shown by interlocking, slightly sutured grain boundaries.

Composition: Quartz: 95%, 5.0-.001lmm. Well rounded to subangular. HMainly
common quartz. (5%) composite grains.
Potash felspar: 5%, 1l.0~.4mn. Rounded to subrounded, cloudy
(vacuolized) grains. Wainly orthoclase, some microcline,
Accessories: opaques.

Comments: fatrix 40%, may be in part cataclastic.,
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FINE QUARTZ ARENITES

A345/246 SILTY QUARTZ ARENITE

Locality: Christmaé Cove, Penneshaw, Kangaroo Island

Mlacro: Light red brown maseive siltstone, mudflakes, not well sorted.

Micro: Sorting poor but variable, coarser grains concentrate in some beds,

some tendency toward graded bedding, Grain size range 1.2-.0lmm., with
clay in matrix. Rounding is poour. Larger grains tend to be rounded
but most ars subrounded. flany angular and subangular grains occur,
Haematite pigment mainly in matrix, but coats some grains. GSome clay
coated grains. Shows slightly undulose extinction. Some quartz over-
growths present.

Composition: Quartz: 90-93%, mainly common quartz, some semi-composite

grains occcur (3-5%). Size range 1.2~.005mm., av., .l-.07mm.

Matrix: 5% interstitial, phyllosilicates, sericitized in places

(shale clasts).

Potash felspar: #-1%, .4-,05,.02mm. Rounded-subangular. MWMicrocline,
orthoclase, fresh some with sericitized rims.

Accessories: ~ 3% tourmaline - rounded, plagioclase, zircon, staurolite,
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opaques.

A345/448 FINE QUARTZ ARENITE

Locality: King's Point

flacros Chocolate brown siltstone, with mottling due to irregular distri-

hidion nf ninmont
28200 P PLEMEeRNt-

Micro: Well sorted, size range .4-,.05mm., av, .1-.2mm. Graimssubroundad-

subangular, Secondary quartz overgrowths. Haematite coating grain
surfaces. Majority of grains show straight extinction.

Composition: Quartz: 95~98%, mainly common quartz, (10-15%) metamorphic and

igneous quartz. Some composite grains (~¥5%) show undulose extinction.
Rock fragments: 2-3% phyllitic, mainly metamorphic? Other types may
be present.

Plagioclase: %-1%, Albite twinning. Subrounded-subangular, .1-.025mm.,

fresh, some cloudy alteration.
Accessories: fluscovite, chlorite, potash felspar.
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A345/449 FINE QUARTZ ARENITE
Locality: King's Point
Macro: Dark pink coarse siltstone, massive, prominent black bedding laminaea.

Micro: Sorting good, grain size varies between beds, Range .3-.05mm.,
av. «1-.2mm., Rounded-subrounded grains. Quartz overgrowths. Iron
oxide coated grains.

Composition: Quartz: 95-98%. Mainly common quartz, with straight extinction
(5-7%) with undulose extinction, (3-5%) semi-composite grains.
Haematite & opaques: 3-5%, .l~.2mm., ragged edges. Opaque with
bloed red edges. -

Rock fragments: ~1%, .l-.2mm., rounded, granular, phydlitic M,R.F.,
V.R.F?
Accessories: fluscovite, zircon.
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ARKOSES AND VOLCARENITE

A345/500  ARKOSE
Locality: Cape Jervis

flacro: Buff coloured aranlte, felspathic, coarse grained, prominent
opaques.

Micro: Numerous interlocking sutured grain boundaries indicating much
pressure solution, and shows undulose extinction. Good sorting.

Composition: Quartz: 40-50%, 1.5-,2mm., clear, undulose extinction, anhedral
sutured grains., Rare metaquartzite grains.
Potash felspar: 30-35%, 2,5-.3mm. Orthoclase 12-15%. Microcline
15-25%. Both felspar types show flame perthite, mainly fresh, some
cloudy altsration. y
Plagioclase: 15-18%, 1,2~.5mm., Albite twinning, An70, generally fresh,
"drusy" alteration aleng edges, cleavages. Some sericitization.
Biotite: 1%, ~ .4mm., long flakes could be iron stained huscovite.
Opagues: ~s 1%, 1,2-, 4mm._dnhedral, ragged, corroded - or1q1na1ly roundsd,
Accessories: < 1% haematite, apatite, rutile, zircon.

Comments: Moderately deformed - folded?

A345/453 ARKOSE
Locality: King's Point
Macro: Coarse grey arenite, light pink with felspar and rock fragments.

flicro: Reasonably sorted 2.0~.3mm., av. ~ 1.0mm. grains rounded-subrounded.
floderate pressure solution, straiohtening of orain baundaries. oriented

quartz overgrowths. Undulose extinction developed in situ. Growth of
sericite at grain edges.

Composition: Quartz: 70-75%, 2.0-.2mm., well rounded-subrounded, Mainly
common quartz (90%), metaquartzite (10%).
Potash felspar: 20%, 2.0-,3mm., rounded-subangular. Some nearly
euhedral grains (70-80%) microcline, crosshatched. Cloudy alteration.
Sericitization at edges, along cleavages and fractures.
Rock fragments: 5-7%, 1,0-.3mm. rounded-subrounded, phyllitic, igneous-
myrmekitic quartz-felspar intergrowths - devitrified volc. R.F.
Plagioclase: 3-5%4, 1.0-.4mm., subrounded. Albite twinning. Sericitized
An60-AN507
Muscovite: 1~3%, .8-.2mm. Elongate clear flakes, Interstitial. Bent by
compaotlon.
Accessories: Zircon, sphene.

Comments: The rounding and sorting are better than other comparable labile
rich erratics - e.g. A345/240, A345/283.
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A345/240 LITHIC ARKOSE
Locadlity: Christmas Cove, Penneshaw, Kangaroo Island
ffacro: Coarse arenite, containing blue quartz, felspar and rock fragments.

Micro: Coarse arenite 3.0-.3mm. Moderate rounding and sorting. Highly
compacted, pressolved, straightening of grain boundaries, oriented
quartz overgrowths, kinked mica. Undulose extinction developed in situ.

Composition: Quartz: 22-27%, 2.0-.4mm., angular-subrounded. Iron oxide
coated grains., Mainly common quartz (80%), but with large quartzite
and metaquartzite grains.

Volcanic rock fragments: 23-28%, 4.0-.3mm., subangular-subrounded.
Commonly brick red colour, devitrified. Includss eutaxitic welded
tuff, rhyolite grains.

Potash felspar: 30-40%, 3.0~.3mm., angular~subrounded. Some nearly
euhedral grains. Cloudy alteration, some grains turbid. Some seri-
citization. Microcline, perthitic microcline, orthoclase, perthitic
orthoclase.

Plagioclase: 3~5%, .8-~.2mm., subangular. Albite twinning. Highly
altered, ssricitized. ' ‘ «

fluscovite: 1-3%, flakes, clear, iron stained. Kinked by compaction.
Accessories: Zircon, . sphene, ’

Comments: Composition is probably a direct reflection of provenance.
Requires an igneous and metamorphic source. Possibly very little
chemical weathering during sedimentation.

A345/283 VOLCARENITE

Logalitv: Smith Bay. Kangarao Island

Macro: Red brown arkosic rock containing blue quartz, rock fragments,
felspar.

ficro: Coarse arenite, moderate sorting and rounding. Large size range,
5.0-.3mm., av. 2,0~1,5mm, Abundant volcanic rock fragments.

‘Composition: Quartz: 50~65%, 5.0-.5mm., av. 2.0mm. Subangular-rounded,
Iron oxide coating grain surfaces. Pressure solution leading to
straight contacts, oriented quartz overgrowths. Mainly common quartz
(80-90%). Some composite grains - metaquartzite? (5-10%). Undulose
extinction.

Voleanic rock fragments: 25-30%, 3.0-.3mm., av. 1.0~.7mm. Subangular-
subrounded, Devitrified, Includes eutaxitic, vitroclastic welded tuff,
rhyolite grains.

Potash felspar: 5-10%, 2.0-.5mm., av. 1.0-.8mm. Angular-subrounded,
Orthoclase? Cloudy alteration (vacuolized, Falk, 1968)

Accessories: ~ 1-2% plagioclase, rutile, zircon, tourmaline, opaques,
muscovite.
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CHERT

A345/497 CHERT (SILICIFIED LIMESTONE)
Locality: Kuitpo Forest

Hand specimen: Grey rock with white, irregular pellet shaped inclusions.
Cherty.

Thin section: A silicified limestone, with original carbonate texture
completely replaced. Probably an intraclastic packstone, consisting
of intraclasts? originally of carbonate mud and drusy calcite, with
sparry calcite filling the interspaces. The intraclasts? are ovoid,
irregular, subrounded, some are triangular or vaguely pentagonal, size
2-5mm., av. 3mm. They consist of mottled mud sized material with some
larye patches of drusy material, The material filling the interspaces
wasdrusy and sparyy carbonate, showing a comb structure with fine
crystals at the margins and coarser, parallel crystals intermeshing
and filling most of the interspace. The whole rock has been replaced
by secondary silica, becoming a chert, and making it difficult to
resolve the true nature of the intraclasts. Replaced calcite mud
£ ,05mm., 25-35%; replaced drusy calcite ~ ,05-.2mm., 35-45%;
replaced sparry calcite 2 .2mm., subhedral, 25-30%.

Comments: This rock could be an exotic, but could also have been derived
from the Torrens Group which occurs nearby. The latter contains
cherts associated with the Montacute Dolomite equivalent.
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HAND SPECIMEN DESCRIPTIONS

IGNEBUS ROCKS

A345/523 SANIDINE PORPHYRY

Locality: Hallett Cove

Macro: This rock was found on the wavecut platform 200 yds. south of the
mouth of Hallett Creek.

This contains 80% coarse, tabular buff coloured crystals of sanidine,
up to Scm. long, and shows a well daveloped flow alignment. Ground-
mass occurs interstitially, is a dark green colour and contains a
prominent black anhedral mafic mineral. The rock appeanrs to be a
trachyte, but the groundmass may contain some quartz.
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SEDIMENTARY ROCKS

CLASTIC ROCKS

A345/508 QUARTZ ARENITE
Locality:s Hallett Cove, southern area

flacro: This is grey, well sorted gquartz arenite, containing a pebble
of chert 4cm., long. The rest of the rock consists of well
rounded quartz grains #-1smm. in size, cemented by silica. It
contains grains of bluish opalescent quartz.

A345/521 QUARTZ ARENITE or SUBARKOSE
Locality: \Uaterloo Bay, Yorke Peninsula

lacro: A light pink coarse arenite, similar to A345/453, containing rare
guartz pebbles. Coarse grit bands occur at intervals of 1,5-2.0cm.,
with grains up to 4mm., containing blue quartz grains, red felspars
and red-brown volcanic rock fragments, The coarser layers pass
rapidly in medium grained quartz arenite, with no further changes in
grain size. These coarse layers may have been concentrated by erosion
and are ‘'lag' deposits rvather than true graded hedding, which show a
continuous change in grain size. Iron oxide layers cut bedding at an
angle. This probably "is a liesegang effect. The rock may be
arkosic.

CHEMICAL ROCKS

A345/520 CHERT BRECCIA

Locality: Inman Valley

Mlacro: This rock is a massive chert breccia. Angular, sqguarish, grey chert
fragments occur in a yellow, cherty matrix. Fragments range in size
from 7em. to .2mm. and are usually massive, but some are layered.

“A345/496 LAYERED CHERT

lLocality: King's Point

fMlacro: This rock is a light grey coloured cherty rock. It has several
intersecting slate~grey layers running through it, resembling bedding,

but this is probably a colour banding. The rock is cut by numerous,
subparallel fractures.
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A345/522 CHALCEDONIC CHERT
lLocality: King's Point

Macro: This is a blue grey rock, a chalcedonic silica. It has a matrix
of opaque, granular silica showing an irregular layer which is con~
centric in places., Included within the matrix are translucent white,
tabular patches of chalcedony?, ranging in size from O.lmm. to Gom,
long. The concentric layering suggests that this rock is a direct
chemical precipitate.




APPENDIX 2

Blinman

A few outcrops of glacial sediments occur two miles south of Blinman
(Coats, 1964). The main lithology is boulder bearing, yellow clayey
sand similar to sediments in Inman Valley. Striated, faceted and polished
clasts occur. The erratics are dominated by local sedimentary rock types,
quartzites,‘siltstones, and shalss. Exotics include gneisses, a weathered
quartz felspar porphyry similar to the rhyolites and tuffs seen further
south - e.g. A345/175 - and a red quartzite similar to A345/450. WNr. P. G.
Haslett found a loose boulder of a silicified archaeocyathidiooquina, which
is unknown in outcrop in the Flinders Ranges. This indicates that a wider
area of the Flinders Ranges was glaciated in Permian time, probably by a

large continental ice sheet.
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APPENDIX 3

WELDED TUFFS IN THE SOUTH EAST

An examination of thin sections cut by fr. D. A. Henstridge
(Honours thesis, 1970), 339/P of Papineau Rocks rhyolite contained
pumice fragments and layers carrying abundant shards .lmm. to .Olmm.
long showing some compaction and some welding. The hand specimen is a
large red fragment, which shows sutaxitic texture and contains pumice.
The fragment seems to have been an earlier welded tuff, in a later less
welded tuff. These features are characteristic of welded tuffs, so the

-]
writer feels that the rhyolite at Papineau Rocks is a welded tuff.

An examination of the sections examined by Hawson from this locality,
but all except 5781 are altered and do not show remnants of shards.

The rock may bave undergone low grade metamorphism.
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APPENDIX 4

TRACE FOSSILS FROM HALLETT COVE

The writer found trace fossils in a low outcrop of varved sediments
3m. thick, 100m. south of the boundary of the Area of Scientific Interest,
near the track. Stratigraphically, this outcrop corresponds to the louwest
beds exposed in the Waterfall Creek section. Similar occurrences have
been noted in the Carboniferous varves at Seaham (Glaessner, 1957) and in
Permian? varves in Natal (Savage, 1971). The varves contain dropstones
and till pellets, indicating cold conditions in this lake deposit; Small
spherical iron oxide concretions occur in some beds, possibly after pyrite.
This may indicate reducing conditions in some beds, possibly due to the
presence of organic matter. Three types of trace fossil occur, which
will be designated as forms A, B and C. They usually occur within shale
laminae, as solitary trails, but in some beds a large number of trails
occur. The preservatiah\is not as good as the Seaham material. This
may be due to state of compaction of the sediment when the trace was made

or to the water content of the sediment, yielding a diffuse impression.

Descriptions

Form A: This is a simple epichnial groove l-2mm. wide. Arcuate,

sinuousy with slight arregularities. inlgpecimen A345/p13, the groove
has been infilled by the base of the succeeding varve.

Materials A345/P5A & B, A345/P13A & B.

Form B: Gyroschorte sp. This is the most conspicuous ichnofossil in

these beds. It is typical of the ngfe traces of the German literature.

© They usually occur as epichnial ridgés 2-3mm. wide with prominent median
furrouws. Chevron marks can be seen in A345/P2 (best seen when specimen is
moistened), A345/P10. Their absence in the majority of specimens is
probably due to preservation. On some bedding planes (A345/P10) some

ridges begin and terminate sharply, and individual traces vary in relief.



This suggests that the organism which produced the traces was a tunnelling
animal.  The organism tends to follow one layer, but will also deviate.
Certain specimens, A345/Pl, A345/P10, show the opposite relief - i.e. as
epichnial grooves. There are two possible explanations for this; that the
tunnel was infilled with a less compressible sediment and this has resulted
in separation of the upper and lower surfaces, thus preventing the formation
of a composite impression (and yielding a negative with the removal of the
infilling); or that the organism was travelling through the sediment upéide
down, The traces occur in upper shale part of varve - e.g. A345/10 and in
the lower fine sand layers - e.g. A345/P11l, A345/p12.

The traces vary from straight to arcuate, most are gently sinuous.
They cross, going around rather than pass through the other trace. Hallam
(1970) has recently discussed the origin and the environment of Gyrochorte
and notes that it occurs in non-marine and marginal marine deposits and
may also occur in marine deposits.,
Material: A345/P1A & B, A345/P2, A345/P10, A345/P11-Pl6.

Form C: Diplichnites

Locetion: Prominent bluff like outcrop near track and just south of the

southern boundary of the Area of Scientific Interest.

A biserial trail 7mm. wide, with epichnial podial impressions 1-2mm.

long inclined at 45Y to the trail.  The trail curves slightly. The-podial
impressions appear to form single rows and there appear to be several typzs
of impression, but this is not clear since the central portion of trail

has been weathered. It was probably made by an Arthropod.

Material: S.A. Museum, P17166.
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