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THE HORNFELS SERIES OF THE EBASTEXRN MOUNT LOFTY CHAIN.

These metamorphosed sediments occur over a very large
area extending from Cape Jervis northward past Kammantoo and
eastward until covered by the Miocene beds bordering the River
Murray. They have given rise to the smooth and rounded topo-
graphy that is in such contrast to the rugged scenery produced
by the grits and guartzites of the central portion of the \
ranges. In the field, they are seen s dense, fine grained,
dark grey rocks with little or no character, excepi in some
areas, where a weak schistocity is produced by the development
of Riotite.

This schistocity however, is rarely developed in the
southern ares. Marked similarity in appearance over such a
large arsa has led f£ield geologists to broadly classify them as

the Hornfels Series, Associatéed with these hernfels are inter-

bedded quartzites and slates which are cnly present inanminor rele.
Wicroscopic examinations of some thirty-six rocks
of this type selected over a large‘area, show that. they may
be classified into four different and interesting varieties:
1. Hornfels 2. Granulites
3. Greywackes li. Schistose Greywackes
In general they may be described as fine grained sedimentary
types which have undergone Regional Metamorphism in a mild
form, Biotite bpeing the index minersl. Stress has only played
a small part in the metamorphic forces. |
Much of the original structure of the sediments is
still clearly visible although recrystallization has tzken
place to varying degrees., It is on this original structure
of the rocks, which is visible only in microscoplc examination,
tﬁat the basis of the proposed classification hinges.
The classification of this metamorphized sedimentary
series is based on mode of deposition and composition coupled

with metemorphic variations.



. When the insoluble materisl of land srosion is
deposited in a geosyneclinel basin near the 1imlt of sorting
action of wave and current, variastions in sedimentary itypes
are possible. Should the material be deposited within ithe
gone of sorting, then we may expeci an evengrained sediment,
as the finer, usually arg@llﬂceus material, will be taken up

into susosension and carried away finally coming %o rest on

A
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the sea Ereerbeyond this zone of soriing.

However if similar material to the above be deposited
or dumped, without any previous sorting, beyond the limits of
sorting by wave and current action then we may reasonsbly ex-
pect an unevenly grained sediment to result as both coarse
and fine materisl are deposited together and femain undisturbed.
Thus, it can be seen, how similar material carried in suspension
may produce two dissimilar sediments almost side by side,
@epéndiﬁg upon their place of deposition, in regard to the
limits of the sorting action of wave and curreat.

In accordance with tThe above reasoning we may
Givide the sediments under discussion into two main groups.

1. Those deposited within the limits of sorting.

2. Those depcesited bveyond these limivus.

In Group 1 it will be seen that furither classification 1s nec-
essary according to the composition of the sediment. In this
case it depends upon the relative amounts of Quartz and Feldspar
present. Hence we have -

AL The more Arenaceous types which have an appreéciable

proportion of feldspar but because of sorting have Very little
Argillacecus material and under the effects of metanorphism
nyn)

they have produced the HORIFELS.

B. The feldspathic varieties which have & falrly high

guartz content but lititle fine argiilaceous material. Thess

have given rise to the GRANULITES,




In group 2 we have the ineguigranular members {(which
have been deposited beyond the sorting limits). These are
composed of comparatively large, irregularly shaped grains of

gquertz and feldspar set in a fine, dark, argillaceous base

which has a composition similar to that of slate. Metamorphisnm
has produced schistogity in some and not in others, Hence we
have:-

(AY The Greywackes.

Here biotite has been produced from the
argillacecus base but shows little or no evidences
of schistosity or preferred orientation.

(B} The Schistose Greywackes.

i

Eere the Biotite in particular has developed a
L. . CRIEN TFTION
distincetly oreferred ecsrmeewbtraticsn to produce the

schistose structure.

Tt is realised that variations within the gbove
groups will occur as well as gradations from one type to
another. Althougzh an almost continuous gradation does exist
in this suite of rocks it is felt that the separation into
these four types will facilitate both description and d4is-

cussion.



1A THE HORNFELS FAMILY.

These rocks have been deposited within the limit
of sorting by wave and current hence they contain very little
of the finer drgéllaceous preducts of weathering. They
consist essentially of quartz grains with felspathié material
in & minor role. In general they are eguiganular sediments,
Under the effects of regional metamorphism these rocks show
evidences of recrystallization especially in the quartz, giving
rise to a granoblastic intergrowth of guartz, largely re-
crystallized, and Teldspar. The qua?té feldspar ratio
varies but the feldspar is always less plentiful than the

gusrtz. The argellaceocus material preseni has produced

o]

both beatite and chlorite, depending upon the intensity of
metamorphism, as well as aggregation of tiny quartz grains.
Generélly difectional properties, especially in the micas, are
zbsent but in some cases a weakly preferred oftentation is
cbserved.

In the hand specimen they have a marked similariity
amongst themselves as well as to the whole series of rocks
under discussion. They are dense and fine grained sediments:
with a dark grey colour and possessing very few delinite
characteristics. They are composed essentlally of quartsz

felspar ané bictite.
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This family show merked similarity to the Greywackes
in the field in both colour and structure ifhere being some
difference such as slight varlations in hardness etc. but
these are usually in a minor degree.

ilicrescopically they are seen to differ very con-
siderably and although both of sedimentary nature their mode
of deposition 1s Gifferent. They are mopre egulgranular
+than the Greywackes and eppear to have been deposited Just

thin the area of wave and current sorting.

s

W
- s . R1cH
Originally they were impure feldspaigge arenaceaus
sediments. The apgellacecus impurity is usually present 1a
small guentities but does vary conslderably. The feldspar
also shows variation in sbundance but is usually present and
ipn several instances is almost as plentiful as the guariz.

These rocks have undergone varying degrees of

metamorphism some being in the chlorite zone€ whilet cthers

have produced piotite. The quertz has been recrystallized
s has the feldspars in some instances. The tase has
produced the micas and fine guartz aggregaitions. Bssentislly

their types consist of grenoblastic grains of guartz and
feidspar with micas present as flakes and lathes. Gener-—
2lly directional proverties are absent but in some cases

weakly preferred orientatlion in the micas is exhibited.

§

This family consist of gquartz-feldspar-biotite

hornfels.



SPECINEN SLIDE A. TOCALITY WYIYARD — MT.BARKE

see MAATE _ZF FrGurE £
In thin section this specimen is seen to be fine and

very evenly grained ponsisting essentizlly of small granoblastic
gquartz and feldspar individuals, the cuartz definitely ?redomin—
ating with flakes of chlorite sltering to hiotite eveniy dis-—
persed throughout.

The gquartz grains have been recrystalized into their
granoblastic nature and are generally clear end uncracked with

Z€& 18 Very
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indulage extincition. Their similarity in grain s
noticesble and they form a mosaic throughout which the feldspar
and micas are dispefsed.

The feldspars are vredominantly omthoclase as
cloudy anhedrsl individuals with a similar graln size to the
uartz toward which it is grancblastic. There appear o he
some grains ofpellucid feldspar, probebly albitice in character.
The alternation products of the onthoclase are seﬁbite gnd
calcite, Tn some instances tiny plumose aggregations of
sericitie are formed.

The micas consist of squat lathes and flakes evenly
distributed throughout the rock and are composed of chlolte
zltering to biotite. It is pleachroic in green and light
vrown Lo dark green to black.

Iron ores both Magnetiie as rough cubes and Ilmenite
28 aggregations are common as are very tiny Zircons which are
not affeected by the metamorphism.

The pock is a guartz feldspar biotite hornfels.



SPECINEN. 6257. SLIDE B 2663 LOCALITY 387 YAIKA,

The roeck is seen to consist of a mosaic of gquartz
with a little feldspar, howards which the guartz is markedly
idioblastic,as well as micas.

The grain size of the guariz is fairly gven but some
smaller grains are present chiefly resulting from the re-
crystasliization finer material presumably argillaceous in nat-
ure considering the biotite and muscovite present. The gquartz
crains are gemerally clear and black with sUndulose extinction
Torming a granoblasic moséic with the feldspar. The Teldspars
are slightly cloudy and consist of onthoclose and some alblte
(5 per cent#) the latter forming more definitely shaped grains
than the onthoclose and usually clear.

The biotite occurs as dark brown flakes with slight
pleo—-chroism and 1s scattered throughout the rock. Small
flakes of muscovite are evenly distributed dbubt not nearly as
plentiful as the biotite. They have been Tormed as a
metamorphic derivative from the argéllaceous?aase and fre-

gquently associasted with the finer guartz grains of similar

ﬂpatftelepiaote and zircons are yressnt bul iron

cCres are scarce.

2

Cusrtz - biotite — hornfels.



SPECIMEN 34/ 78 SLIDE 1663 LOCALITY: ROSETTA HEAD

This specimen is very fine and evenly greined consisft-
ing essenfially of guartz and biotites. The guariz occurs in
a granoblastic state of small clear and uncracked grains which
undoubtedly have been recrysiallized. They form a mosaic
throughout which the other minerals are dispersed. The
biotite is abundant and occurs as small flakes of a highly
pleochroic nature in light brown-dark brown Bggregations are
common and here the Flakes exhibit a decussate fexture and
generally have a weaker preferred orlentation. This is
more noticeable hecause of the high pleochroism.

_ Some orthoclase is present as small grains towards
which the quartz is idiomorphic a few clear grains of albifte
(5 per cenéﬁ are also present. Magnetite with a litfle
apatite and tourmaline are also seen as tiny grains.

Quartz biotite hornfels - weakly schistosic.



THE GRANULITES

These rocks are metamorphic derivatives of fairly
pure Feldspathic Sandstones. Originally they were even-
grained sediments in which the Quartz and Feldspar were in
approximately equal proportion. Their fairly high degree of
purity is exhibited by the minor role usually played by the
Biotite and Chlorite. It will be seen that in general the
grainsize is remarkably even and every evidence points fto this
heolding ftrue in the original sediments. nder the effects of
metamorphism these rocks have developed a typical granoblastice
structure, the Quartz recrystallizing and the Feldspar showing
considerable alteration. The impuriiy, which appears fo have

T

been chiefly amgillaceous in nature, has given rise to the

lMicas. These Micas show no preferred orienftation and

Schistose structure is in no way developed in the suite.
According to Harker (p. 246) and the terminology adopi-:

gd by the Geological Survey of Great Britain these rocks may

be described ss GRANULITES,

Some slight variations are noticed in a2 few instances
and these are dealt wifth in the microscopic descriptions of the
suite below. In the field they appear very similar to the
other types in thisrseries as dark grey, dense sediments which
have wdergone regional mefamorphism withoul showing noticeable
méicroscopic characteristics of metamorphism such as schis-

toclty ete.
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SPECLIEN s73L SLIDE 2093 LOCALITY
. ~Sect f7L .
See. ZATE 1 Fewke 3. Ho WRITPING A

This specimen is an even and finely grained
meftamorohesed sediment consisting essentially of Quariz
and Orthoclase in an approximate raftio of 3:2. The
Quartzladd Feldspar show a grancblasiic texfture wiith fthe
Quariz idicmorphic ftowards the Feldspar, The guartz
grains are of a clear recrystallized type freqguentl

crming mosaic aggregation.

[» ]

The Feldspars are highlj altered and cloudy dut
generally sppear o be Orthoclase. In some cases they

have been reduced %0 an aggregatvion of tiny grsins of Quartz
and Sericife.

Qalcite in 3 recrystallized Torm is dispersed

throughout the rock and may have criginsied from the break-

The Micas consist of Bioftite snd Huscovite in

approximately egual proporiions. Iuscovit

g forms lapger
flgkes than the Biotite as well as aggregations. It has
7 =

no doubt originated from Sericife. The Bioflfe is

nleochroic from almoat colourless Yo dark brown and shows

no evidence of preferred orientaiion. lmenite and apatite
ars common as detrital grains.

The rock is a metamorphased variety of g falrly
pure Feldspathic Sandstone where the Teldspar iIs almost
as abundant as the Quartz, and according to the nomenclaiure
of the Geological Survey of Great Britain (Harker 2L6),

el types of rock would be described angEANULITEQ=
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SPECIMEN éog7 SLIDE 2373 LOCALITY
Fomn 18, RIVER

Ho. KonD e PREINES,

31ide 2373 shows great similarity %o Slide 2093

in most respects except grain silze. I+t is much Lfinsr

snd shows a mors even texiure than Slide 2083,

grained

this rock is approX. 23 IL.

+inv lisn% coloured flakes and

grained BICTITE GRAINULTITE.

SZECILEN SLIDE X LOCALTITY

Inman Valley
Tucks Nest Creek

This specimen shows very distinct similarity fto

S1lide 2373 and Slide 2093. In composition they are almost

identical exzcept that Chlorite is more plentiful in this
rock than in the cther two. In grainsize it approximates

to 81lide 2093 but possesses The evenness of ftexiure and

g1ide ¥ may be classified as

-

grainsize of Slide 2373.

CHLCRITE GRANULITE.
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SPECINEN &6/33 - SLIDE 2085 LOCALITY
: SecT 3¢ .

bod, WAST P G4
Slice 2095 is very similar in texture and composiiion

to S31lide 20%3. It varies in the following way. The Quariz:
""" Feldspar ratlo has changed Trom 3:2 to 2:3. The Feldspars

are even more highly aliepred than in Slide 2093, Calcite

is more sbhunds in %his specimen znd the Musceovite is far

less Qlentiful. Biotite is more cormon and occurs =% more s,
~ ef agoregations of flakés. This is & granulife richer in

Feldspar than £lide 20%3, I% may be clessified ss FELILSPAR

SIIDE 2562 LOCALTITY

Selmnyns Rock
INIRN  VRLLEY.

This svecimen consists mseinly of Quariz and Feldspar

in spproximately egual prorortions and showing a granoblasiic

fTexiure. I% is sven grained bul scmevhat cosrser than is
Siice 2093, 1e Quariz occurs as clear, uwneracked individ-
uasls showing utndulose extinecilon There are some fine grained
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slentiful and in plsces has aliered 4o Muscovid Some small
zrains of Anzsitite and cubes of magnst luC oprm accessary minerals.

3 H 3 )/ T T AT -
This rock is seen 0 be a CHLORITE GRANULITE,
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SPECIMEN 42 &5 SLIDE Bé670 LOCALITY
facFarianes Hill
He Goglwa.

This specimen 4ilffers from the suiie in the Quariz:
Feldspar ratio. The Quartz outweighs the feldspar considerably.
This is acecentusted by the high degree of decomposition shown
by the Feldspar which in many cases appear only as a Quartz-
Sericite aggregation showing the form of the original PFeldspar
as a palimpsest structure. The Quartz generally is highly
" idiomorphic towards feldspars and occurs as granoblastic
individualils with inclusions and some cracking. The Teldspars
appear to be orthoclase but alteration hides their true com-
position,

There is a considerable amount of fine grained
material chiefiy Quariz aﬂd Sericite which has originated
Trom Feldspars and probably from an argéllaceous impurity.
Chlorite is zbundant in light green flakes showing faint
rleochroism. Some muscovite, probably from Sericite, is also
present. Epidote is very plentiful both as individuals and
aggregations of smaller grains. It is usually associated

with iron oxides and Chlorite. This rock 1is IMPURE

CHLORITE GRANULITE.

SPECIMEL £0¢z SLIDE 2066 LOCALITY
Middleton Beach
REastern End

Essentially similar toc A in character consisting of
granoblastic Quartz and Feldspar grains with an even grain
size as well as Mica dispersed throughout. The rock has been
metamorphased to a léesser degree than A as exhibited by the
.~ Mica being Chlorite and that the Quartz has not cleared itself
of inclusions as much as was seen in A. Mineralogically
Quartz and Feldspar are the most important minerals and are
in an approximate ratio of 2: 1. The guartz contains dusty
inclusions and has an unduclase extinction and invariably

idioblastic towards the Feldspars.



SPECIMEN 5042. SI.IDE 2066 LOCALITY
Middleton Beach
Eastern End

The Feldspars are very cloudy and altered and are
orthoclase in all determinable instances. In spite of their
sbundance their character sppears subdued by the idioblastic
Quartz. In some places there are aggregations of Smaller
Quartz grains which have been recrystallized no doubt from
Piner instertical material, this not prevalent.

The Chlorite is plentiful in the form of lathes and
flakes which frequently form aggregations with a radiating
texture, They are bright green in colour and only weakly
pleochroic. |

Iron Oxideé are very pientiful both as aggregations of
tiny grains of ilmenite and as larger individuals, cubic grains
of magnetite.

This specimen is & CHLORITE GRANULITE.

SPECIMEN 458 - SLIDE 2666 LOCALITY
513
Kanmantoo
This specimen shows some differences from the suite
as a whole in that there are larger phenoblastic individuals
of Quartz present and a definite schistose struéture. The
rock consists of Granophysic Quartz and Feldspar with Micas
showing preferred orientation, There afe two types of Quartz
present, the Larger phenoblasts of Quartz set in the fine
granophysic intergrowth of recrystallized Quartz and Feldspar.
The Quartz is idioblastic towards the Feldspar which is very |
cloudy and altered. The Quartz Feldspar ratio is approx.
2:1 to 3:2. The Feldspar consists of Orthoclase entirely,

as well as can be determined on account of alteration. The

Biotite occurs as long lathes, light brown in colour and
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SPECIMEN SLIDE 2466 LOCALITY
5136

Kanmantoo

very highly pleochroic in light to very dark brown. These
show strongly preferred orientation and tend to dominate
the texture of the rock. Muscovite is present in larger
individuals which are chiefly tabular in shape and show a
slight degree of orientation. Apatite, Zircons and Iron
Oxides are present in small amounts.

This may be classified as SCHISTOSE BIOTITE

GRANULLTE.



THE GREYWACKES

The Greywackes form the largest group in the series.

They were deposited just beyond the sorting sction of wave
and current and hence are highly inequigranular in texiure,
consisting essentially of irregularly shapec grains of Quartz
and Feldspar dispensed throughout a very fine and“highly
argillaceous base which predominates over the much coarser
clastic material. The guartz Feldspar ratic is aboutl 2:1
in most instances, They show the basic characteristics of
what Pettyjohn (Bull, American Geol. Survey vol. 54, 1943,

pp 925-972) classifies as a Greywacke.

They have all undergone regional metamorphism up 1o
the Biotite Zone of Harker. The lsrger GQuartz and Feldspar
individusls exhibit 1little in the way of alteration dut the
fine base has reacied to the metamorphic forces producing
Biotite and general recrystalization to a slight degree.

The stress factor has not been high and directional proﬁerties

in the micas are generally absent.

THE GREYWACKE TYPLES

These may be described microscopically as dense and
fine grained, dark grey rocks with few definite character-
istics and consisting essentially of gquartz, feldspar and
blotite. |

Microscopically they show definite characteristics
a8 will be shown by the following examples.

ROCK 5140 SLIDE 2102 1372 Ed. Waitpinga.

Microscopically this rock is seen to be highly
inequigranular and is composed of large irregular shaped
grains of quartz and feldspar dispersed throughout a fine

sand even gralned base showing the effect of metomorphism.
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SLIDE 2102 (Contd.)

The larger grains are c¢hiefly gquartz occurring in
lrregular shapes with an average grain size of .35 rms
although many are much larger ithan this. Generslliy they
are clear and cracked showing some effects of sfrain and have
serrated edges due to a tendency towards resorpiion under
agencles of metsmorphisn.

| Orthoclase is the next in abundance of these larger
clastic individuals, showing s high degree of alteration and
more resorption than the guariz. Alteration products ars
chiefly sericite and calcite. They have a similar grain
silze %o the quartz and are generally cloudy and tend to merge
into the ground mass. Some plagioclases are present. The
éggé altered ones show a composition of about AN 32-35 giving
4Andesine. These plagioclases are far less prevalent than thé
Orfheclase.

The guartz outweighs thelcombined feldspars in the
ratio of about 3:1.

The base of this rock is seen %o be of a fine grained
metamorphosed character. It sppears to have been an impure
argiilaceous paste similar to a slate in composition through-

En

out which were dispersed coarser grains of apatife, ftourmaline
and smaller zircons. Upon mefamodphism the finer material

has formed biotifte of a highly pleochroic nature, some largsr
lathes of muscovite and finy grains of ssriciie. Epidote

has also been formed appesring as roughly rounded grains also
some magnetlie grains are present. The gquartz has recrystall-
ized@ as smell clear individuals and blebs frequenily Torming
aggregations and sometimes vermicular intergrowths, Some
clear Albite individuals have been formed through metamorphism.

They have an extiction angle of -13 degrees in the symefrical

zone which gives them a composition of 3% AN.
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SLIDE 2102 (Contd.)

There are some aggregations of recrystallized guartz
and biotite which by their structure sugges’t the complete
digestion of larger individuals which may have been slatey
in character.

T% can be seen by the fexture of the rock that
before metamorphism it was a highly ineguigranular sediment.
The larger quartz and feldspar individuals having been du@peé
indiscriminately aléng with the finer and more argillaceous
paste which forms {he base. Assuming this %o be correct

the rock is seen to be a Greywacke.

SPECIMEN 5134 SLIDE 2096 215 Weitpinga.

This specimen shows the basic characteristics of
the suite. The quartz grains are irregular, clear and
crecked showing the effects of strain. The feldspars play
a slightly more prominent part end are more highly alfered.
They consist of orthoclase which is frequently‘so altered 1f
ig difficult %o distinguish from base. Some secondary
Albite has been developed by metamorphism.

‘ The base is also typical but slightly more
recrystallized. The quartz is noticéably recrystallized
forming mosaics and frequontly as vermicular intergrowths
with the highly adsorbed feldspars. Some recrystallized
calcite is noticeable throughout this base. Iron ores are

g little more plentiful.

N

I [3 -
G Waitpinga.

SPECIMEN 5135 SLIDE 2097 1

Again this shows the character of the sulte but
recrysiallization has gone on to a greater extent, Some of
the larger guertz individuals exhibit greater resorpiion

and a small degree of recrysiallization. Albite with a
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SPECIMEN 5135 SLIDE 2097

comp. of L per cent AN is more prévalent and in larger
individuals than usual. The Orthoelase is very highly alier-
ed and the greater recrystallization of the base makes this
specimen %o appear somewhat similar fo the gralulites. The
guartz feldspar ratio and the important role of the base
although highly recrystallized, however stamps fthis gpecimen

as being of the Greywacke.iype.

SPECIMEN 51327 SLIDE 2099 130 Waitpinga.

Here the quartz grains show a wide variation In size,
some being up to -9 mm but the average grain size of the
larger detrital quartz grains is in the vicinity of 4 mm.
The longer individuals show extensive cracking and marked
strain shadows. In many cases the effects of strain and
recrystallization have produced mosaics. The Orthoclase is
again highly alfered and adsorbed,:frequently grading down
to an infergrowth of guaritz and sericite whilst vermicular
infergrowths of guartz Tfeldspar are Commol. Plagioclase
individuals are fairly plentiful although highly alfered —
possibly Andesine. Some Secondary Albite(5 per cent AN)ié
present as moderately fresh grains.

The base again shows the scope of mefamorphism
consisting of recrystallized quartz;biotitq)calcit% sericite
and muscovite. The zecessory types of minerals are more
prevalent, including aspatite epidote and tourmaline'with
numerous small zércons. Magnetiie is fairly plenfiful in
aggregationsand associated with the biotite.

Some quarfz-biotite aggregationsin the base
suggest the total reformation of clasfiic material possibly

of a slatey nature.
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SPECIMEN 5138 . SLIDE 2100 71 Weitpinea.

see SLRTE __{-‘ Frsurf 2D,
This specimen shows most of the characteristics of

the series. As recrystallization of the base has not reached
guite such an advanced state as in some cases wWe may more
clearly see what the suite looked like before metanmorphism.
The lawger individuals of the gquariz and feldspar stand out
very distinctly from the finer base, They also exhibit more
of their originally dirregular shape. There are several knots
and whorls of sericite, and chlorite, brxifz with recrystall-
ized quartz which suggest the presence, originally, of latger
elastic pieces of falrly argillaceous material. The biotite
is a 1ittle more plentiful and falrly clear. The basq
although generally recrystallized»still shows much of its

original.texture - fine grained znd non-laminated.

SPECIVEYN 7045 SLIDE 2671 Azrons Hols, Waltpinga

This rock exhibits the typical inequigranula%
holocrystalline nature of the suite. The large individusals
are predominately quartz and feldspar in the ratic of 2:1.

The quartz grains are highly cracked, many indéed are
fractured, and accompanying this cracking, is the recrystall-
ization of some individuals. In spite of these effects of
stress there is no directional structure developed and many
of the large grains still retain their highly irregular shape.
The orthoclase,although cloudysis considerably less altered
than usual in many cases. Some oltgoclase is present but
only in a small amount. The base is tydical of the suite
showing a fair amount of recrystalization amongst the quartz
and metamorphic effects on the argillaceous matter giving the
usval biotite, some muscovite, epidate etc. A large detrital

tourmaline is seen in this section.
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SPECIMEN 7069 SLIDE 2672 Tappernappa Ck., Waitpings.

the
This is finer grained tha%{suite as a whole but

still shows the typiecal structure.  The cuartz shows slightly
less cracking hut a feir degree of fecrystallization. The

: feldspars are again weathered. The ground mass has produced
smaller flakes of clearer biotite which are not so pleochraic
as usual. The texture and composition of the base is very
even, whilst gofnets of an indeterminable composition and

apatite are plentiful as small rounded grains.

SPECIMEN 6256 SLIDE 2664 Pioneer ¥ine, Callingten

-In mineral assemblage this specimen conforms to the
suite but the texture of the base differs. The micaceous
material except for some muscovite, is exceedingly fine
grained and although some biotite has formed there appears to
be large smountsof sericite and some chlorite as minute
flakes. This produces a pale and very cioudy base which
econtains fins caleite. The feldspars show weathering to a
high degree which is ﬁsual.but the quartz grains vary con-

siderably in size.

SPECIMEN 5130 SLIDE 2092 131 Waitpinga,

Shows two variations within the suite one mineral-
ogical and the other in texture. The effects of metamorphism
are more pronocunced than ususzsl, giving rise to a higher degrse
of recrystallization especially in the ground mass. The
quartz and feldspar'phenoclasts show adsorption‘to a marked
degree, highly serrated edges being exhibited by the gquartz

whilst the Orthoclase is frequently totally adsorbed leaving

only a palimpsest structure to distinguish it from the ground

nias S,
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SPECIMEN SLIDE 2092 (Continued)

The mineralogicel variation is seen in the quartz
feldspar rat%c, which is approximately 1:1. .Although at
| first. glance the guartz appears to predominate due to ad-
sorption of feldsParé. In spite of this variation and the
higher degree of recrystéllization the rock is undoubtedly

a metamorphized greywécke.

SPECIMEN 5144 SLIDE 2106 1347 Waitpinga.

Again a more highly metamorphoseaf variety and
shows distinct similarity to 2092 varying chiefly in the
quartz feldspar ratio, which is about nomel for the suite
in 2:1. Quartz mosaics are very plentiful_but the base

shows slightly less recrystallizatidn.

SPECIMEN 5145 SLIDE 2107 1340 Waitninga.

This specimen is a much finer grained than usval,
The phendclasts have ar approximaie grain size of .2 mms and
yet in spite of their smaller size they form definite pheno-
clasts. The‘quartz feldspar.ratio’of,these individuals is
about 3: 1. The fecrystallization of the base is fairly
advanced and some such recrystallized gquartz approaches the
phenoclasts in size but are distinetly different in shape.
An interesting skeletal crystal of epidaete and quartz is
seen in the sections studied. ThisVSpecimen is thus seen

to be a fine grained member of the greywacke suilte.
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SPECIMEN 6251 SLIDE 2661 115 GOOLWA

Again shows-recrystallization of base to a high
degree. The feldspars are greatly altered and resorbed
whilst the quaritz has formed fair sized individuals by re-
crystallization. Amoﬁgst the phenotlasts the guartz:feldspar
ratio approkimates 1:1. The average grain size of these
phonoélasts is smaller than usual being about .35 mms. The
pbiotite is darker coloured than usual and although finely
grained forms decussate aggregations. Apatite is more.7

plentiful than usual.

SPECTMEN 6252 SLITE 2669, LOC. WALSE'S
‘ QUARRY
This specimen is élmost identical t0.2641115 Goolwa)
in composition and structure, differing chieflyrin slightly
lavger and more plentiful quartz phenotlasts which show a
higher degree of adsorption. Albite and epiddte are slightly
more plentifui and the whole appearance suggests a slightly

higher degree of metamorphism.

] - LOC. S. of
SPECIMEN 6249 SLIDE 3468 - TREVLANDS HILL

Shows similarity to 2096 in composition and
structure but has undergone a slightly higher degree of meta-
moyphism. This has resulted in more recrystallized quariz
and micas. Muscovite is present no doubt at the expense of
Sericite, The Bictite is more plentiful and darker forming
dark aggregations of small grains and associsted with iron
oxides. This appears to indicafe- grgillaceous rich areas
in the original base of possibly phenoklasts of argillaceous

material.
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THE SCHISTOSE GREYWACKES

These form a variation of the genersl GREYWACKE
family which predominates throughout the area. Originally
these rocks had a similar origin tc the normal greywackes
beiﬁg inequigranular sediments heving been dumped beyond
the sorting action of wave and current. Some, however,
possess a banding exhibited by the fine base which is unususzl
to ~the characteristics of the suite. These bands almost
free of phencclasts and under the agencies of me tamorphism
produce mica rich bands. This is by no means common and
cannot be considered as characteristic tc the suite. The
chief difference is %the schistocity of the base which,
under the effects of regional metamorphism, has produced
mica with a definitely preferred orientation. In some
cases there is a tendency for the phenoblasts to be oriented

parallel to their long axis.

gEeT /373

SPECIMEN §/4/ SLIDE 2103 LOCALITY #d. WAITPINGR
This specimen shows & higher degree of metamorphism
than the other members of this suite. The base has been
almost entirely recrystallized and some arecas of dre, very
finely grained, consiting of tiny guartz and mica grains,
suggest the total recrystallization of an argeliaceous
@heno%last. The aguartz and Feldspar phenotlasts are
cracked and show svidence of recrystallization giving mosaics
and intergrowths respectively. Lpidote as a metamorphic
mineral is very plentiful, frequently approaching the
phenoblasts in grainsigze. The Biotite is plentiful,
p}eochroic in brown to very dark Srown, and forming lenticu-~
lar aggregation and a general schistose structure but not
as marked as usual. Calcite is abundant in large aggrega-

tions which have been recrystallized.



SPECTUEN 6250 SLIDE 2655 LOCALITY
171 Encounter Bay

Slide G shows great similarity to Slide 2105 in
neariy every respéct. It differs only in the degree of
metamorphisin as recrystallization of the base is not so
marked as in Slide 2105 nor are the Biotite individuals
as dark. However, they show & higher degree of preferred

orientation in this specimen.

SPECIMEN 6254 SLIDE 2657 LOCALITY
Croziers Hill, Encounter RBay,

This slide . shows a textural change from Siide 2101
as 1t more closely resembles the normal unstressed greywackes
like Slide 2102 in minerological makeup. It is almost iden-
tical with Slide 2102 but the base has become Schistose due
to the preferred orientation of Biotite. Recrystallization
of the guartz in the base is prevelant, producing fine mosaics

in some cases,

SPECIMEN 51&é lSLIDE 2104 LOCALITY
143 Waitpinea.

8lide 2104 has a similar mineralogical character %o
Slide C but the itexture differs in that the Phenoclasts tend
towards elongation parallel to the schistogity of the base.
The groundmass has developed fine grained Biotite which shows
definite preferred orientation and is highly pleochroic from
light green brown to dark brown, which tends %0 accentuate
the schistose ﬁature of the base. Flow structure by the
b%otite around many of the Phenoglasts is noticeable throughe
cut the section studied. A thin band rich in fine miecas is

noticed rumning across the section.
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SPECINEN 5143 SLIDE 2105 ~ LOGALITY
' ‘ 1353 Waitpinga.

This specimen is almost identilecal %o Slide 2104L
differing mainly in base which is more highly recrystallized.
The Biotites are darker in colour and show & tendency to form
lenticular sggregations with which is associated Epidote and

Iron.

SEECIMEN 5132 SLIDE 2094 LOCALITY
131 Waitpines,

S1ide 2094 distinet similarity to Slide 2101 in

character, the Phenoclasts are a little more evenly Gis—
tributed ﬁhroughout the base but are of a similar grain size.
The feldspar is less pleﬁtiful and slightly more adsorbed,
they are chiefly orﬁhoclase but a 1little albite-rich labrador-
ite is present in a highly altered state. The quartz pheno-
glasts show 1little cracking but invariably have strain shadows.
The base is again fine and the gquartz has begun to recrystal-
ize. The Biotite is plentiful and shows strongly preferred
orientation and is highly Pleochroic. Magnetite, Epidote,
Apatite and Toummaline occur as tiny grains throughout the
base along with some longer flakes of muscovite which does not

show the directipnal charzcter of the Blotite.

SPECIMEN’5253 SLIDE 2210 LOCALITY
Mt. Magnificent

§1lide 2210 similar to Slide 2101 in most respects
but shows z few differences, The grainsize is a little
smaller than is usual in the suite but it still exhibits

<

Phenoblasts embedded in a .fine bhase. The structure exhibits

directional properties but to a less marked degree, especially



Specimen 5139. S5lice 27101 Loecality, 54 Waitpinea,
SEE  SURTE 7 Fgurs A
This specimen is characteristic of this group of greywackses in
that it exhibits the texture of the phencdlasts of cuartz and feléd-

3.:.

spar, set in the fine grained bése wnich shows definite schistegity.
The phenotlasts are chiefly gquartz and occur as irregularly
shaped grains which are clear and cracked,; showing adserpticn in
their serrated edges and scone recrystallization in the masaics which
tenéd to form lenticular aggregation. The feldspar grains are chiefly

orthoelase but a 1ittle plagioclzse present and appears t¢ be andesine.

ot

These feldspars show extensive 2lteration and in many cases have

The bzse shews the variztion ¢of the suite froem normal greyvwacke
family. It is fine grained in character and has become slightly

recrystallized by the metamorphic forces which have 2also nreduced =
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formed in the non-schisteose suite This preferred crientaticen i
very noticeable in the plecchroism mx which varies from light brow

to very dark brown, a1l lathes snowingns me colour 2t same time,
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Muscovite ie present and 23isc exhibits this preferred orientation.

Clear 3lb {5940 has been formed in the base and also epidote
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which tends %to beccme elongeted parellel te the schistegity. There

.

is a tendency towards the phencblasts forming bands in the hase tut

i+ is net very noticesble in this section.
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SPECIMEN 5758, . SLIDE 2210 (Continued)

amongst the dark micas which are finer grained than usual
and lighter in colour. The Feldspars show less altération.
Some Oligoclase (18% AN) has formed as a metamorphic product.
The rock has not been metamorohosed to the same degree as

Slide 2101 and the effescts of stress are less noticesble,
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CONCLUSION.

It czn be seen that the majority cof the rcocks forming
this sedimentary series are greywackes. However, there can be no
real purpose served in altering the nomenclature from Hornfels
Series to Greywacke'Series,,as it is almost impossible to
differentiate between the different types in the Field. As
they occur cover a large area and have little character, they
car be of small value as marker beds or of any resl importance
in zcniﬁg.'

Nevertheless, it is 2s well tc reint out the true character
of these sediments for mere than academic reascns. At the moment
they are considered tc be altered Adelaide Series; however, some
workers are doubtful of their true positicn in the stratigraphical
column., It is hoped that the above petrolegical classification
wil]l be of use in any encuiries that may be made Iinto the true

significance cof the sediments.



PLATE I,
Fignre | Hornfels,
- ——— 4
Rock No. Slide No, Lecality, %, Barker,

el
of muscovite, apatite, 2s 2n aceessory mineral, occurs as small

B

Figure 2. Grevwacke.

Reck No, 5138 Slide No.2100 Locality, Section 71, H4,

The rock is comprised of large irregularly shaped phencelasts

quartz grains with bictite flakes and some albite. Accessery minerals
are apatite and tourmaline,
Figere 2. Cramulite.
Rock Bc., 5131 5licde No. 2093  Locality, Sechtiom 131, Ha.
Waitning=,

Large phenoclacsts of quartz, scme are recrystallized =nd highly
2ltered feldspars in acproximately the same prevertion. Thne fine-
grained base is purely insterticial and consists of quartz, cel=r
feldspar z2nd bictite with some sericite. Accessory minerals ars
aratite and ircn oxides.

‘
Figure 4. Schistose Greywacke.
Roek Re. 513¢ S1ide Ne, 2101, Locality, Ssction 54, F4,
Waitoinga,

Pheneelzsts of quartz ang ajtered feldspars are se%t in = fine
base showing a schistose texture. Eictite is abundant anad muSeovite
fairly plemtiful, These miecas form long lathes with s hiechly
prefe;reT crientation., Accessery winerals censist of apatite, N
zircon, and iren oxides., o T
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