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ABSTRACT

Extensive stratigraphic thinning of the

Toman Hill Formation in the Talisker

mine ares has produced a weakness in an
otherwise very resistant formatione This
weakness has resulted in a local ggsyﬁétry

of structure, which has had a strong {hfluence
on the localisation of the lead-arsenic

ore bearing solutionse
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INTRODUCTIONs

In the yeer 1962 four areas were assigned as mepping projects
to honours students of' the Geology Departments of the University of
Adelaides The aim was towards a greater understanding of the geology
of the Fleurieu Peninsulas The author carried out the following
project during 1963 as an extension to the work of the previous yeare
The locality map (figure 1) shows the ares studied. It
lies sixty miles south of Adelaide and covers about ten square milese
The areas mapped during 1962 are also shown on the locelity map (figure 1)e
The main road to Cape Jervis and the Range Road to Victor Harbour form the
northern boundary of the area, with Fishery end Blowhole Creeks, as well
as the South Coast, approximately the other boundariese
In genersl the area consists of tight recumbently folded
slates, phyllites and coaerser clastics, in which the tight folding
has been accompanied by thrust feultinge Previous work by Wilsonl,
Campanal, and Thomson2 has not provided a setisfactory explanation
for the distribution of rock types in terms of structure and stratigraphye
These problems were approached by mapping in more detail
than the previous workerse All of the geological information obtained
in the field was plotted on transparent overlays covering aerial photo=
graphse This wes then trensferred to a base map having a scale of
eight inches to the miley, but only the most important details were
retained when the finel maps, with a scale of four inches to the mile,
were compilede The results of the mapping suggest a new interpretation
of the geology of this part of the Fleurieu Peninsulas

PHYSTOGRAPHYS

A laterite plateau which corresponds to a pre~Tertiary
peneplaing caps the northern extremity of the arese The platesu is
over one thousand feet above sea level, and acts as a water divide for
the main dresinage system which flows into the sea along the south coaste
This main dreinage system is represented by such creeks as Campbell
Creek, Fishery Creek, and Blowhole Creek which run parsllel to the strike
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of the country rocky, and have produced a series of steep V-shaped
valleys and rounded spurs in that directione Where the creeks run

inte the sea there are local sandy beaches, these being the only breeks
in an otherwise rugged coastline characterised by steep, rocky cliffse
Where accessible, these cliff's are ideal for study as they run at

right angles to the strike of the country rocke’

STRATIGRAPHY AND LITHOLOGY:

Besides a phosphatic phyllite which can be correlated with the
Heatherdele Shale, and a fleggy limestone which appears to be the top
member of the Fork Tree Limestone, the rest of the rocks in the ares
are phyllites, slates, greywackes, arkoses and other sandstenes.*
Thomson? has provisionally equated many of these sediments with the
Delamere Marble which lies te the northe To explein the absence of a
thick Cambrian carbonate sequence on the South Coast he claims that the
greywackes and other sediments are merely facies changes from the
limestone. This interpretation seems highly improbablee

Because of the tight recumbent f'olding which has taken place,
it was essential to determine which beds were overturned. When this
was combined with the structural interpretation, it showed that all of
the remaining sediments were actually younger than the Heatherdale
Shaley, and net older, as had been previously suggesteds

The youngest fossiliferous Cambrien beds of the Mount Lofty
Ranges are found in the Heatherdale Shalee Above this phosphatic
horizon there is a monotoncus series of coarse and fine grained
clastic sediments which are known by definition as the Kenmantoo Groupe
It is on this basis that the author has correlated nearly all of the
rocks in the Telisker mine area,* with the Kanmantoo Groupe

During the following discussion, ref'erence should be made to

the accomepnying cross section (figure 2)e

% le The term sandstone is used in this report as a general term
incorporating all clastic sediments having sand size grainse

% 2¢ Throughout the report, this term is used to represent thet ares
shown on the accompanying maps, and is not cenfined to the mine
itselfle!
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FORK TREE LIMESTONE

A limestone was recognised on the South Coast by Madigan3 in
1925: he correlated it with the Delemere Marble to the northe
(Recently Daily Be" and Leslie WeCo® have subdivided the Delamere
Marble into the Fork Tree Limestone, the Sellicks Hill Limestone and
the Wangkenda Formetion)e Later workersl?z have not recognised the
limestone on the South Coast as a stratigraphic unite At first sight
the limestone appears to be a lens set in the Heatherdele Shalee
However on closer examination it can be seen that it is actually in the
core of a very tightly folded recumbent anticline, and in the cliff )
face along the ceast a faint trace of this anticline can be seen in
the limestones The fold trace is almost obliterated by later axial
plane cleavagee The outcrop is very flaggy and covered by kunkars

A petrological description of a semple taken from this
formation cen be found in Appendix lo (RG 70)

The lithology and stratigrgpbic position identify this unit
as the Upper member of the Fork Tree Limestonee

HEATHERDALE SHALE

The key to the geology of the Talisker mine area lies in the
correct interpretation of the Heatherdale Shale unite On the Jervis
one mile sheet Campana6 and Wilson6 have shown it in a recumbent
anticline over an area of at least ten times that actuslly observed in
the fielde Thomson2 recognised its limited extent during later mapping,
and hasg shown it as a simple, unfolded, east dipping bed which passes
below the leteritecover and joins up with the Heatherdale Shale in the
area mepped by Lesliee

In actuel fect the Heatherdale Shale is in the same tight
recumbent anticline as the Fork.Tree Limestone, and lies stratigraphically
above that unite Because of the north plunge of the fo0ld there is a
well defined closure to the northe

This unit hes a very distinctive lithology, and because of
this it can be confiidently correlated with the Heatherdale Shale in
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the aree mapped by Leslie” (1962)s As in other localities, where this
unit occurs it does not form g prominent rock outcrop pattern, but
rather weathers. to an earthy friable state which crumbles to form a
rich black soile Below the soil cover and in the cliff faces the rock
itself appears as a dark carbonacecus phyllite or slate which exhibits
a distinct slatey cleavagee It is characterised by numerous black
phosphatic and carbonaceous nodules which are arrenged in parallel rows
along the bedding planes; these are very distinctive, and in places are
one to two inches longe The Mihes Department of South Australia7 have
analysed a sample of this formation from section 1203 Hundred of Waitpingag
a locality which coincides with this anticline on the South Coaste The
results show that a bulk semple has 2,2% P205.

A petrological description of a typical sample from this
formation may be found in Appendix 1, (RG 108)

KANMANTOO GROUP

In a thick monotonous series of sedihents like the Kenmantoo
only very small variations exist: any subdivisions and correlation on
a pure petrological basis is unsounds Because of this a stratigraphical
and structural approach has been usede With the absence of fossils
any correlation of formations is unsound, however this has been attempte d
and whether the conclusions made are justified remains to be seene

The conclusions and correlations which have been made ave
considered necessary to show how inconclusive earlier work in the area
has beene The aim is to provide a starting point for new approaches into
understanding the Kanmantoo stratigraphy of the south western Mount
Lofty Rangese

Carrickalinga Head Formation
During 1962 Dailyh and Leslie5 recognised that the Heatherdale
Shele of the Delamere area passed conformably into a series of inter-

bedded shales, siltstones and meta greywackes which they correlated with
the Carrickalinga Head Formatione

Both limbs of the Heatherdale Shale in the tightly folded
recumbent anticline on the south coast pass conformably into grey
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phyllites which are interbedded with more massive horizons of greywacke
compositione This formation shows graded bedding and occasional shallow
water horizons, especially hear the top where it grades into a cross~bedded
shallow water arkose sequencee

Yhe formation mapped in the most westerly portion of the area
is very similar, but may be more phyllitic; it also passes upwards into
a shallow water, ripple marked sequence before grading into a cross-bedded
arkese formation. Both of these greywacke-phyllite formations are being
correlated with the Carrickalings Head Formation in this reporte This
means that the phyllitic schists which Drayton8 has tentatively called
"Kanmantoo" actually belong to the Carrickalinga Head Formatione

The sandstone grain size rocks in this formation have a
fairly consistent greywacke composition (figure 3) and the phyllites
are generally fine grained quartz mica rocks. A greywacke and a
phyllite typifying this formation are described in Appendix le (RG 43 & 71)

Tnman Hill Formation

As mentioned previously the Carrickalinga Head Formatien
becomes richer in feldspar near the top and grades into a shallow
water cross-bedded sequences This formation is dominently arkosic,
but it also contains phyllite and quartzite interbeds, with occasional
greywacke, subgreywacke and feldspathic subgreywacke horizons. However
it is the predominance of cross bedded arkoses which is characteristic;
the arkose beds tend to part along the fine phyllite interbeds and
produce flaggy outcrop. The cross bedding is regular and is very
ugeful in obtaining facings. The subgreywackes end other darker
sediments which tend to occur near the top and bottom of this formation
also show sedimentary features, but these are harder to interpret. The
banding and bedding present are very irregular, and may indicate either
more vigorous bottom conditions, or extensive slumpinge

This formation occurs in three different positionms in the
sren (see cross-section figure 2)e

1ls On the east limb of the main recumbent anticline
2 On the west limb of the same enticline
3¢ To the west of the Talisker faulte
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At localities (1) and (3) the formations are the samee
Although (2) is a similar shallow water sequence, and is lithologically
the same as (1) and (3), it is much thinnere Intense shearing has taken
place on this limb, but such shearing would not be sufficient to account
for the reduction in thickness observeds The main control appears to
be sedimentary, Similar sedimentary thinning has been recorded in this
same formation in other parts of the Mount Lofty Ranges9o

Thomson® has correlated the two thicker sections with the
Inman Hill Formation, but he has failed to recognise the much thinner
bande

A plot of the quartz, feldspar, mica components on a ternary
diegram (figure 3), and the description of a type example in Appendix 1
shows a change in lithology from the Carrickalinga Head Formatione (RG 54)

Review of Kanmantoo Sedimentation in the eastern and south-sastern

Mount Lof'ty Rangese

To help explain the correlations which are being made it
appears necessary to enter into a brief discussion of the Kanmantoo
sedimentation in the Mount Lofty Rangese

Eastern Ranges

Stratigraphic columns compiled by Horwitzlo, Thomsonlo, and

Webblo, (figure 4a) show that there is a consistent change
throughout the eastern Ranges from a phosphatic slate horizon to
greywacke. This passes into a cross-bedded arkose sequence which

is overlain by the Nairne Pyrite Formatione Kleemanll and Skinnerll
agree in part with these findings when they say that "Over most

of the area mepped the beds immediately below the Nairne Pyritic
Formation are massive cross-bedded micaceous quartzites and
arkoses”e Offler9 recognises a similar sequence in the

Strathalbyn areae

South-Bastern Rangese
Thomson12 has followed an equivalent of the Nairne Pyrite

Formation down to the south-~ecastern Mount Lofty Rangese igure Lb

is a geological cross section which shows the formation Jjust
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before it is terminated by the South Coast, it represents the

most southern extension of known Pyrite Formation outecrope At this
locality the underlying cross-bedded arkose is called the Inman Hill
Formation, and above the Nairne Pyrite Equivalent there is a 13
(figare ko) has not recognised the Nairne Pyrite equivalent between
the Inman Hill Formation and the Brown Hill bedse Below the Inman
Hill Yoyxmation he has classified the rocks as subgreywackes:

massive greywacke called the greywacke of Brown Hille Forbes

these are most probably equivalent to the greywackes to the northe

Thus in summary, in the eastern and south-eastern Mount
Lofty Ranges a phosphatic slate horizon grades into greywackes which
are most probably equivalent to Forbeal3 Strangway Hill bedse These
pass into cross-bedded arkosges which in many places have been called
the Inman Hill Formatione Above this there is the Nairne Pyrite
Formation, which is overlain by the massive greywackes of Brown Hille
On the Barker four milelh; the Nairne Pyrite Formation and the Brown
Hill beds have been included in the Brukunga Foxmatione This is the
best way of representing these two unitse

The sedimentary history outlined above agrees with the
Talisker mine area. The phosphatic slate appears to be equivalent
to the Heatherdale Shale and the Carrickalinga Head Formation may
correspond to the overlying greywackes. If this is correct the Strangway
Hill beds and the Carrickalings Head Formation are the same. The
cross-bedded arkoses have been established as the Inman Hill Foxrmation
by Thomsonz, and therefore anything younger than this in the Talisker
mine area can be equated with the Brukunge Formatione

Brukunga Formation
The Brukunga Formation has only very tentetively been divided
into the Nairne Pyrite Formation and the Brown Hill greywacke bedse |
Nairne Pyrite Bguivalent
On the west side of the Talisker fault the thick Inman Hill

Formation grades into a series of sandstones which no longer show

cross bedding and shallow water featuress <+he sandstones are
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subordinate to the slates, phyllites, and silky phyllites which

are interbedded with theme Small specks of limonite which have

been derived from pyrite can be seen on the cleavage surfaces of many
of the fine grained rock typese There are also a few horizons of

slates and phyllites which contain thin, iron rich, sandstone bedse

To the east of the fault, and on the west limb of the tightly
folded recumbent anticline the thin portion of the Inman Hill
Foymation passes into dark calcareous slates and phyllites which
are partly limonitice Calcite is found both dispersed throughout
the argillaceous rocks and as thin marble bands. There are also a
few sandstone interbeds, and two of these are quite prominent.
Higher in the sequence the phyllites and slates are non calcareous,
and contain very fine limonite rich sandstone interbedse The
sandstone interbeds in this iron rich formation become thicker
towards the top and grade into a sequence which is similar to that
observed on the west side of the fault. This part of the formation
mekes up the core of a synclinal fold systems

On the east limb of the same anticline there is a series of
calcareous phyllites above the Inman Hill Yormation. Although these
were only briefly examined they appear to be the same as those on
the other anticlinel limbe

Therefore from west to east the formation becomes more calcareous
and contains less sandstone. The compositions of some of these
sandstones are shown in figure 3. Facies changes along the strike
are 8lso noticeable, this is evidenced by the lenticular nature of
many of the beds. Three typical samples may be found in Appendix lo
(RG 26, 162 & 65)

Reasons for Calling this the Nairne Pyrite Equivalents

le The stratigraphic position is the same as that of the Nairne
Pyrite Formation in the Eastern and South-Eastern Mount Lofty
Rangese

2, The lithology has similarities to the Macclesfield-Strathalbyn

region, where the Nairne Formation comsists of greywacke,
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phyllite and pyritic schists. Calc=silicate horizons, and pebble
beds (0ffler9) are also presente The calcsilicates may be the
metamorphic equivalent of the calcareous phyllites in the Talisker
mine area, and although no pebble beds have been mentioned in the
preceding description, one has been recognised just to the north
of the Talisker mine workingse

Whittlel5 has made a petrological study of this Formation

throughout the Eastern and South-Esstern Rangese <There are no major
differences in his rock descriptions to those of the Talisker mine
area, but the proportien and distribution of’ these rock types may
be considergbly differente

Ao.few horizons, in which there are traces of syngemetie iren ore,

are similar to the eastern Rangese The presence of cubiec

box-works in some outcrops and the occurrence of Jjarosite in a few
thin sections seem to indicate the alteration of pyrite. Two polished
sections examined show only traces of pyrite, and this appears to be
sedimentarye "The rest of the iron is in the form of epigenetic
heematite and limonite spread along bedding planese These iron
minerals mey be derived from pyritee This scanty evidence suggests
the possibility that the limonite and haematite have been produced
by the weathering of pyritese The consistency of iron along definite
beds supports the view that the iron may have been originally
sedimentary. A common association of iron with the coarser

sediments (sandstones), and the absence of carbonaceous material,

are two additional features which indicate a similar mode of

formation as the Nairne Pyritelh}

Therefore the stratigraphic correlation of certain sediments in
the Telisker mine area with the Nairne Pyrite Yformation cannot be
opposed on lithological and petrological groundse

Greywacke of Brown Hill

On the west side of the Talisker fault the iron rich phyllites
and coarser clastics grade conformably into a monotonous series

of dark messive greywackes which contain minor phyllite interbedse
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Although this unit is too young to be found in the synclinal core
it does occur above the calcareous slates and phyllites in the
far east of the areay The formation has not been studied in this
localitye

Three thin sections of this formation were examined with

the finding that all have a consistent greywacke compesition
(figure 3)e A petrolegical description of a typicel sample mgy
be found in Appendix lo (RG 99)

Reasons for calling the Greywacke of Brown Hillsg

The greywacke represents a distinct lithological change from the
underlying Nairne Pyrite bedse

In the south eastern Ranges the Nairne Pyrite Formation is

overlain by the Brown Hill greywacke (figure L4b)e East of Grey
Spuiry Forb0313 does not recognise any Nairne Pyrite equivalent, for
he shows the Inmen Hill Formation passing conformsbly into the
Brown Hill bedse

This is the only basis for equating the massive greywackes of

the Talisker mine area with the greywackes of Brown Hill, therefore
the correlation should not be regarded as any more than a

suggestione

LATERITE.

In the north of the Talisker mine area the rocks are iren
stained for a short distence beffre being covered by a red-yellow claye
The clay is a soil horigzon in the lateritic crust or capping which
obscures the underlying rockse This prevents any direct link with the
sediments in the area mapped by Leslie5o

The lateritiec platean is very flat, and it contains quartz
and iron residuals which are often solidified into a silty rocke This
horizon represents the remains of a Pre Tertiary peneplain in which
there was extensive leaching and little movement over a long period
of time. Later rejuvenation produced a series of sgwif't flowing streams

which removed much of the residual cover and exposed some of the
underlying rockse
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PETEOLOGY AND METAMORPHISM:

PETROLOGY

Throughout the Kenmantoo Group the variation in rock types
is smalle Most of the rocks consist of quartz, mica and feldspar,
and when these three components are plotted on a ternary diagrem
they provide a basis for the subdivision into quartzites, arkoses,
greywackes and various other sandstonese In figure 3 two different
ternary diagrams have been used to classify these sgndstones, and
by comparison of these diagrams it cen be seen that in manyvcasea
one rock can heve more then one nameo This adds to the confusion
which already exists in the Kanmantoo petrologye

Plots of sandstones from the different formations are shomm
in figure 3 The pelitic rocks in the area are all finer grained
phyllites and slates, and therefore they have not been included in
figure 3o

Minerals in the sand grain size sediments have certain

features which are common to many of the rockae

Quartze

Besides a certain amount of secondary quartz most of the
quartz is original detrital materiale

The grains are nearly always less than »3mm, and it is only
in s few samples that isolated grains reach .6mm. Besides the sand-
stone size fragments, there are variable amounts of quartz silt and
interstitial quaritze In some cases the rocks have so much of this
quartz silt that they would be better classified as siltstonese
The quartz in the arkoses has a uniform sand grain size, in contrast
to that in the greywackes which is illsorted and irregulars

There does not appear to have been very much alteration of
quartz, however this is hard to determine. There is the possibility
that quartz may be taking place in the metamorphisme The boundaries
of the sandstone slze grains are often fused, and tend towards a
granoblastic textures. Where the boundaries have not been fused, o¥
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trapped interstitial materiel define thelr outline, the grains are
sub=gngulare

Although the boundaries of the sandstone size grains are
fusedy the body of the grains are not as strongly affected. This is
shown by the common occurrence of conchoidal fractures which appear to be
original detrital featuress The fracturing is often made more obvious
by the presence of fine grained iron-clay material in crackse In many
cases the concholdal fractures are approximately at right angles. This
evidence of crystallographic control is interesting because quartz has
no cleavage. The regular pattern suggests that it may be some kind of
crystallisation effect associated with o high grade metamorphic or igneous
sourcee All of the quartz is clean and relatively free from inclusionse

In contrast to the larger grains, some of the finer granules
of interstitial quartz have been reshaped into small globules gnd
intimately mixed with feldspare Considerable fusion among the grains
themselves has also taken places The reason for this llies in the fact
that the finer grains take up the forces which are exerted on the rock,
and are more susceptible to the physical and chewmical resctions which
take placee

Feldspare

Practically all of the feldspar is either sodium or potassium
riche

Plagioclase has an albite compositione

The almost complete absence of epidote indicates that the
composition is not much different to that of the original detrital plagioclases
If the plagioclase were originally more calcicy, then more epidote would
be expected to form during metamorphisie

Vhere twinning is absent the phgioclase and potassium fleldspars
are hard to distinguish. In addition to this the feldspars are often so
fused and sericitised that the original grain shape cannot be determinede
Both the plagioclase and orthoclase can be seen riddled with fine grained
sericite: whether this sericite has been produced by metamorphism or by
hydrothermal activity is debatables Many of the surface examples show a
clay association which esppears to be the result of weatheringe
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The abundance of feldspar in mosgt of the formations suggests
that the sediments have been derived from orogenic regions rather than

mid=continentals

Micase

Sericite has been produced by the break down of feldspare
Whether this break down ls the result of hydrothermal action or
metamorphlic readjustment is not knowne

Besides the fine grained sericite which is randomly arrenged
in the feldspar there are thin streaks of sericitic material streamed
through many rockss This sericite or fine grained muscovite may be the
product of metamorphism of clay minerals: +this is confirmed by the
almost complete abgence of any sedimentary claye

With the absence of chlorite, and the presence of pentiful
brown biotite there is a strong suggestion that all of the chlerite
has been metaemorphosed to biotites In fact all of the blotite present
appears to be metamorphic, for almost without exception the blotite
is brown rather than green and is unstressed, uncontorted and in
optical continuitye. The blotite i1s often assoclated with iron opaqgues
and occurs as crystal lathes which have either diffused inte aggregates
or remain as individualse The aggregates are in the form of dense clusters,
streaks and bands, and in many cases this heé produced foliations and
lineations which are measurable in the fielde

In the arkosic rocks there is a general deficiency oi mica,
and the mica that is present has a somewhat higher proportion of
miscovite than the greywackes. This reflects the presence of a more
chloritic matrix in the greywackese

Rock Fragmentse

The nature and amount of the rock fragments is often hard
to picke It sppears that in the coarser grained rocks the fragments
are generally quartzitice Thin slithers of slate often occur at the
base of sandstone beds: they are derived from underlying slates, and
are merely an expression of more vigorous bottom conditionse
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Accessory Mineralse

Apatite, tourmaline, zircon, opaques, and detrital garnet are
common accessories. Their nature indicates either an lgneous or high

grade metamorphic provenancee

METAMORPHISM

At Carrickalinga Head, the Carrickalinga Head Formation
consists of highly angular quartz and feldspar in a base of clay-
sericite-chlorite rock floure The presence of epidote with this
assemblage indicates that the metamorphism has reached the quartz-
albite-muscovite-chlorite sub facles of' the greenschist faclese
Plagioclase contalning caleium have broken down to albite and epidote.

Faurther to the south in the Delamere-Rapid Bay areas there is
an abundance of green minerals such as green biotite and chlorites This
indicates that the biotlte isograd has been reached and marks the
incoming of the biotite zone of regional metamorphisme The chemical
reaction involved is most probablys

Muscovite + Chlorlite ==~ Bilotite + Chlorite

The rocks of the Talisker Mine area are characterised by the
absence of green mineralse. The green biotite which is found to the north
is no longer present, for it has all been converted to brown biotlites
There is also a pronounced abgsence of green chlorite and clayse This
conversion of green biotite to brown biotite, and the removal of
chlorite indicates an increase in the grade of regional metamorphism
to the quartz-albite-epidote~biotite sub facies of the greenschist faciese

All of the plagioclase is albitic, and as mentioned previously
this is mainly due to an acidic provenance which has only been slightly
modified by metamorphisme The presence of epidote in some of the slides
shows that under the conditions of metamorphism which prevailed the
plagioclase conld not accommodete very much calciume Quartz and potassium
feldspar may also be involved in these metamorphic reactionss

there is an upgrading of metamorphism in some of the greywacke

sequencess <The migration of the mineral solutions into bands parallel
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to the foliation, and the chemical resctions which have taken place,

were facilitated by the more porous nature of the bedse In these bands
porphyroblastic garnets and hornblendes have grown among the quartsz,
feldspar and micaceous materiale The plagioclase feldsper is an andesine,
and there is a complete absence of epidotees Thigs mineral assemblage is
characteristic of the staurolite-almandine sub facies of the almandine=-
amphibolite faciess This means that quartz-albite-epidote-almandine

sub facies of the greenschist facies has only a small field of stability
in the Talisker mine area, and that the metamorphiec conditions correspond
to the region A - B in figure 516. Migure 5 shows that the pressures
causing regional metamorphism have not been as pronounced as those in the
Scottish Highlands: and on this basis it appears that temperature has
played a bigger part than pressure in increasing the metamorphic gradee

CONCLUSTIONS

Sediments derived from a granitic terrain have been transported
moderate distances into neighbouring geosynclinal arease There has been
rapid accumulation of Flysche type sediments in the deep mobile basinse
The presence of a oross~bédded arkose sequence suggests at least
one period of relative stability.

Subseguent metemorphism, which 1s characterised by a
regional north south gradient in the Western Mount Lof'ty Ranges, has
produced mineral assemblages in the Talisker mine area which border on

the amphibolite zone of regional metamorphisme
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STRUCTURES

STRUCTURAL ANALYSIS

The structural analysis of an area requires a geometrical
examinstion of all structural elements, and such an examination should
be made on all sceles. It is from this analysis that inferences of
movements and stress can be mades

From a structural analysis of the Talisker mine area it
appears that there are two areas of structural homogeneity, the
approximate division between the two is shown by the line X~-X on the
structural mape.

Macro Scalee

To help understand the following discussion reference should
be made to figures 2 and 6.

The Carrickalinga Head and Inman Hill Formations to the west
of the Talisker fault are in a simple syncline. <The west limb of
the syncline has a dip of 350 to the east; the east limb is somewhat
steeper and dips to the weste JFrom the orientation of bedding, and the
general lithology, it appears that there is a closure to the north and
a shallow south plunges

Fupther to the east the west dipping limb of the syncline
steepens until it passes through the vertical and finally dips to the
easte These east dipping beds, which belong to the Brukunga Formation,
have been truncated by the Talisker faulte Jherefore in general to
the west of the fault there is a broad syncline which plunges at a
shallow angle to the southe The syncline breeks into a tight anticline
of unknown plunge before being affected by the faulte

The sediments on the east side of the fault, and most
probably those belonging to the tight enticline on the west sidey
have been thrust up as a series of sharp recumbent folds over the
synclinal blocke, Both limbs of these recumbent folds dip at about
the same angle, and much of the bedding in the more massive horizons

has been obscured by the development of axlel plane cleaveges This
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mekes the identificaetion of major folds difficult, howéver by tracing

a few indistinct maker horizons some folds have been outlined. Where
these marker horizons are absent the extent of folding may be greater

than has been shown on the generalised geological cross section (figure 2)e
In these recumbent folds the anticlines close to the north end the
synclines close to the southe The closures are relatively sharp, and

the axial plene dips and strikes at about the same angle as thebeddinge

It therefore appears from field observations that the recumbent folds
plunge at moderate angles to the north easte

Mego Scales

‘he elements meassured in this part of the analysis were drag
folds, bedding - cleavege intersections, bedding, foliation, and mineral
lineationse The term lineation, on the accompanying structural map and
stereo plots, applies to the plunges of drag folds, cleavege - bedding

intersections, and mineral linestionse

Drag-Folds. Llhroughout the ares, and in particular along the cliff
faces of the south coast, there is meso scale drag folding. To the
east of a line approximately in the same position as X = X the drag
folds are very tight:.and 211 of the limbs dip steeply to the easte
The style of this drag folding is the same as the recumbent folding
on the macre scales To the west of X = X the drag folds are usually
in the form of sycnlines which bresk into tighter anticliney therefore
they duplicate the macro scale folding in the region west of' the
Talisker faulte

Mineral Lineationse In the more micaceous rocks recrystallised

mica flakes are generally stresmed in one direction. Iron minerals
have also been stretched out in the same direction, and often this

process has produced fine grooves or shadows on cleavage planes

Cleavage-Bedding Intersectionse These lineations are more veriable

in their values than the other twoe
Besides their use in determining lineations, bedding=-cleavage

relationships are useful in obtaining facingse
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Bedding and Foliatione Bedding is obvious in many parts of the ares,

especially where there are striking changes in the texture and
compositione However, in the fine grained slates and phylliites,

and in meny of the more massive rock types, bedding is not always
obvicuse This is because the micas have recrystallised and segregated
into bands and foliation planes parallel to the axial plane of the
foldinge

Because of the very tight recumbent folding which has taken place in
the east of the area, follation and bedding are either parallel or
almost parallels This cen be seen in many of the rock slides, where
feldspar and quartz compositional bedding is present, and the micas
have reorystallised and segregated inteo bands parallel or sub parallel
to this beddings Whenever micas recrystallise at any great angle to
the‘bedding, they are not in greaet enough concentration to produce a
foliatione

In the stereoplots no distinction has been made between bedding and
foliatione

Results of Meso Scale Stereoplotse A plot of all the penetrative

meso scale structural elements mentioned above shows that the

overall symmetry of the area is triclinice This overall triclinic
symmetry can be divided into two areas which have monoclinic symmetry
on a meso scalee The line X=X is an approximate boundary between

the two arease

West of X = X3

To the west of this line bedding in the Inman Hill Formation

is the most dominant planar element. The plots of the poles to the
bedding are spread about the girdle of a great circle, implying
that the beds are folded about a fold axis perpendicular to the
plane of the great circle. This gives a 10° plunge in a direction
of 202° for the fold axise The plot of the lineations shows a
plunge of 15° at 198%, Both values compare favourablye
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Bast of X = Xg

A1l of the beds in this part of the area have approximately

the same strike and dipe The foliation is also parallel to the
bedding, end it is because of this that the bedding-foliation
stereoplot shows a concentration of polese This concentration of
poles indicates that the axial plaene dips at about 68°E and

strikes at 42% The plot of all the lineations in this part of the
area indicates a plunge of 32°N ot 48%

Micro Scalee

Quartz does not appear to have been strongly deformed,
a few slides show a general preferred dimensional orientation of the
quartz grainse In hand specimen there is no evidence which Indicates
that quartz may be lineatede This, combined with the fact that there
are no pure quartzites, suggests that little additional information
would be geined from carrying out petrofabric analyses on quartsz
optic axese +here is also no point in cerrying out microscopie
petrofebric work on micas, as their preferred orientation is often

obvious in hand specimens
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Conclusions of Macro Meso and Micro Scale Observationse
le A line which corresponds to X-X on the structural map divides a
trigline area inte two areas of monoclinic symmetrye

2¢ The two areas divided by X-X have different styles of folding, in each
of these areas the style of the drag folding is similar to the
macrofoldings

3s¢ Values obtained for the fold axes on a meso scale agree favourably
with the macro scale estimatese

4o Points 1y, 2 and 3 indicate that the Talisker mine area can be
divided into two areas of monoclinic symmetry which are structurally
homogeneous on all scalese

The line X=X dividing these two areas is parallel to the
mein Talisker faulte o the west of X~X plunge is 10° - 15° at 200°,
and to the east the plunge is 32° at 48% This indicates that there
has been a certain amount of rotation parallel to the fault and X=Xa
There is a slight chance that the line X=X and the Talisker fault are
coincidente If this is the case then simple rotation about the break would
explain the reversal of plungess Although the number of lineations
measured in the region between the fault and X-X are few, there are enough
to indicate that the reversal in plunge is not sharp, and that the line
about which rotation has taken place is not coincident with the faulte

FAULTING

In the preceding stratigraphic and structural considerations
the overall picture has been greatly simplifieds In actual fact
everything has been complicated by two fault systemse
The first generation of faulting occurs as slip planes which
are associated with the very tight squeezing which has taken place
during the foldinge On the map a few of these are shown, however they
have been very hard to pick in the field as they have been affected by
later movement along the axial plane of the foldinge The directions of
this slip plane fault developuent are shown on the geological interpretation

map as oross faultse These faults cannot be traceds They can only be
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discerned by the general discontinuity of a number of bedsy, and
therefore the directions shown on the map are approximates Much
of the movement in the cross faults sppears to have a large vertical
component, therefore it may be better to call them dip faultse

Certain of the cross faults are cut off by other cross
faults, suggesting that the development may have been a continuous
process assocliated with the tightening recumbent fold systeme The
most important of the cross faults is the Talisker fault which strikes
at about 20° end appears to Join up with a major fault mapped during
1962 by Leslie5 and Draytonao The fault dips steeply to the easty, and
the east block has been thrust up over that in the weste In addition
there has been lateral displacement, with the west block being pushed
to the northe

This faulting, combined with lack of outcrop in the aree to
the north of the Talisker mine hag made the stratigraphic correlation
of the sediments particularly difficulte From the mapping carried out
there is the possibility that this area could belong to any of the three
Kanmantoo formations mentioned in this reporte On lithological grounds
there are similarities to certain of the Inman Hill beds, however the
presence of greywackes indicates that either the Carrickalings Head
or Brukunga Formations may be represented. In the accompanying
geological interpretation map the beds have been shown as the Inman Hill
Formation, but this is only a very tentative correlatione

As mentioned previously, the initial cross (or dip) faults
have been diffused by later axial plane faultinge Although this has
only been shown by a few separate digplacements on the interpretation
mapy, it is better to consider this fuulting as a large number of
movenents along foliation planes which have developed during the major

compressive phasee
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RELATION TO NEIGHBOURING ARFAS

5

The areas mapped by Draytons, Kirk, Leslie” and Robinsonl7
are shown on the locality map (Fige 1)e Their work suggests that "the
region from Little Gorge almost to Cape Jervis of Cambrian-Precambrian
sediments is structurally homogeneous" (Draytona). The whole region
is characterised by a low angle of dip and a consistent plunge of 250 in
s direction of 150°e

This is in contrast to the Talisker mine eres where two
arees of structural homogeneity have been recognisede The plunges in
the two areas are approximately 15o in a direction of 200" and 300 in
o direction of 500. This indicates that the movementa which have
taken place in the Talisker mine area are different to those which have
operated in the areas mapped by Drayton et a1® 8 170

The differences in movement may be explained by either rotation
about fault planes or by vaeriations in the nature of the foldinge

The only fault about which there has been any great movement,
is the Talisker fault, and although this is obscured for about a mile
by the laterite cover it is directly in line with a major fault recorded
by DraytonB and Lealie5. In all probsbility these two faults meet under
the laterites Drayton'ss structural analysis of the Rapid Bay ares
shows that the plunges and lineations are the same on either side of the
faulte This suggests that there has been very littlerotation of the
beds on one side relative to those on the othere

In the Talisker mine area the relationship is not as clear
cute This is becsuse the line which separates the two areas of structural
homogeneity is close to end epproximately parellel to the faulte
However from the previous structural considerations it appears that the
line X=X and the Talisker fault are not coincident. Although this is
inconclusive reasoning it seems to indicate that the changes in the
direction of plunge and lineation have been produced by folding rather
than by rotetion about fault planese

To explain the controls for the assymetrical folding it is

necessary to consider the sediments of the Fleurieu Peninsula prior
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to the foldinge The sediments were initially flat horigontal sheets
in which the formations underwent normal thickness veriationse However
one notable exception occurred in that portion of the sedimentary basin
which now corresponds to the central part of the Talisker mine areae
Here the Imman Hill Formation was reduced to 100 feet thickness in placess
This is an extreordinary amount when it is compared with values of about
1,500 feet for the same formation in the rest of the basin. There is
evidence which indicates that the Carrickalinga Head Formation has also
undergone a certain gmount of thinninge

When the basin was subjected to later tectonic deformation
the rocks tended to fold and bresk in places of weaknesse The
thickness, and other physical. properties of the Inmen Hill Formatien
normally made this unit very resistant to structural deformation,
however the extensive thinning mentioned previously provided the
necessary weakness to create an area of more intense compression and
thrusting. The assymetrical movements which took place are nowreflected
by the reversal of plunge and the steep recumbent folding to the east
of X=Xe The dip and plunge of the sediments to the west of X=X does
not differ considerebly to those recorded by Drayton, et ale The difference
which exists mey only represent a modification of the regional plunge
by the thrusting, pinching and compression to the east of X-Xe

Pigure (6a) shows the style of folding which has been imposed
on the sedimentary layerse It consists of a steeply dipping recumbent
fold system which plunges to the north-easte This is set in a more
shellow series of beds which plunge to the south~easte Similar fold
patterns were obtained by squeezing flat slabs of putty and plasticines
The breaking up shown in figure (6a) is only diagrammatio, end no importance
should be placed on the orientstion of the fracturese It has only been
included in the diagram because it corresponds to the crumpling obtained
when the flat slabs of putty and plasticine were foldede

The three block diagrams (figse 62, b, ¢) roughly encompass
that part of the Fleurieu Peninsula south of Stockyard Creeke By comparing
figures 6a & b with the generalised block diagrem in figure 6c a possible

evolution of the outecrop pattern can be seen. Movement along the major
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fault plene, and the present day level of erosion are represented in
Tigure 6be By slicing plasticine models of figure 6b along the
approximate erosional surface it is possible to reproduce outcrop patterns
similar to that shown in figure 6ce

Bef'ore the sediments pass under the laterite in the north
of the Telisker mine area there is considerable displacement of the
diff'erent rock typese After being concealed by the laterite cover
for about a mile the next rock exposure is in the area mepped by Leslie5
(1962)e Although Leslie5 does not show the complications which exist,
it is apparent from a brief look at the area, and from personal
communication with Leslie, that much faulting and distertion of the
Formations has taken place for a distance of about one mile north of the
lateritee There is therefore the possibility that the crumpling of the
putty and plasticine models corresponds to the area of deformation outlined
above, and that this is associated with the change from the shallow, east
dipping, south plunging sequence of Stockyard Creek, to the tight, north
plunging, recumbent folding of the Talisker mine areae

An aeromagnetic map, which includes most of the region mapped
by honours students during 1962 and 1963, is shown in figure (7)e Three
magnetic highs are obvious, and when allowance 1s made for the regional
gradient they have approximately the same magnitude, The northern and
central anomalies correspond to the seme magnetite rich stratigraphic
horizon in the Marino Groupe If this is a simple left hand displacement
then the direction of the displacement is at about 250e The cause of the
southern anomaly 1s obscured, but there is every possibility from the
mapping of Leslie5 and the Mines Department6 that this corresponds to the
same magnetite horigzomn in the Marino Groupe “The displacement of this
anomaly is in a similar direction to the displacement of the other two
anomalieses The inference, therefore is that there has been at least two
approximately parallel displacements of the Mafine Groupe However this
simplifiied picture is complicated by the fact that the magnetite is not
consistent along the strike of the Maxrino beds (Kirk: personal communication)e

Although the aeromagnetic map shows that the Marino Group passes
under the laterite, none has been found in the Talisker mine areae. The
continuation of the Talisker fault or some type of dip faulting may account
For this terminations
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It is obvious from all of the above discussion that the
ares from Stockyerd Creek to Jjust north of the Talisker mine should
be remapped in detaile
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ECONOMIC GEOLOGY

The main economic interest lies in the Talisker lead-arsenic
mine. A comprehensive study of the geology and mineralogy of the mine
mey be found in Mining Review No. 110 (18, 19, 20, 21), Included in this
Review is a list of references which covers previous work published on
the mines Rather than duplicate the work already carried out it was

decided to approach the problems of mineralisation on a large scalee

LODE CONTROLS

It has been shown in this report that the greywackes which
contain the main Talisker lode are Kanmantoo Group sediments, and not
f'acies changes from the limestones in the north. Regardless of the
stratigraphic position of the host rocks, the fact remains that sixteen
of the nineteen shafts scattered throughout the whole 'lalisker mine area
are located in brittle sandstone beds which bhorder the contact with
more phyllitic, finer grained sediments of the Brukunga Fformation. These
preliminary observations indicate that the sulphide mineralisation may be
related to the breaking up which occurs when competent and incompetent
rocks are folded togethers

The extent of mineralisation increases from the South Coast
towards the north, aend reaches a maximum in the vicinity of the main
Talisker lodes The amount of shearing and dip faulting increases in the
same direction. Plasticine and putty models also show a tendency to
crumple in the same relative positions. This breaking up and maximum
mineralisation is associated with an area in which there is a change from
shallow east dipping beds to steep recumbent folds which plunge back in
the other directions Apparently this deformation has provided the
necessary chamelways for the ascending hydrothermal solutions,

There is a prominent fault which cuts across the north of the
synclinal core of the Brukunga Formation. Scattered along the line of
this north=south fault are a number of small shaftse The lode material

in these shaf'ts has not come directly up the fault plane, but has been
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emplaced in nearby fissurese Although this fault does not continue
through to the Talisker mine, it is in line with, and strikes in the
same direction as, the main lode. The main lode may therefore be
associated with the partings which have produced the fault and related
mineralisations

A similar situation occurs in an arsenopyrite prospect
described by Nixonzz. The lode strikes in a similar direction to, and
is in the vicinity of, another prominent cross flaults Along the line
of the fault there are g few isolated workingse

Samples of material taken from the mines scattered throughout
the area show brecciation. This, combined with the lack of idiomorphic
form in the arsenopyrite and pyrite suggests that breaking up and movement
took place at the same time as mineralisation. Therefore the movements
along the cross faults must have been accompanied by a certain amount of
shearing and brecciation in the neighbouring lode bearing fractures
and tension gashess It is possible that the absence of cross feulting
and the greater amount of material in the Talisker lode has enabled
more complete and uninterrupted crystallisation to take places

There is a difference of opinion between Lo Ganza and Nixone
La Ganza21 considers the main lode to be "a series of closely spaced
shears or fractures into which the minersalising solutions were injected",
while Nixon 20 claims "the veins intruded tension fracturesy not
closely spaced shears"o Although Nixon'!s proposalfer tension fractures
is nearest to the truth, it should be realised that these fractures are
related to the same breaks which produce the cross faultinge The
absence of movement along these breeks in the Talisker lode is an exception
to the other areas of sulphide mineralisations In most workings the
breaks have been tight and movement has taken places In comparison the
fractures of the Talisker lode have been subjected to more tension and
less slipe

Along the south coast, quartz veins, which are the same age
as the ore bearing solutions, have been intruded into joints and tension
gashese Many of these veins have been displaced by the later axial

plane fault movements. This process has produced the en echelon pattern
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of the main Talisker lodes Nixonl8 confirms this when he says that

"glides shown on the underground plans have displaced the lodes and movement
on them must have been post oree The slides are probably shear planes which
have developed at the time of folding and along which movement has continued
after the emplacement of the lodeg"e

MINERALOGY

Primary Sulphides

La Ganga has noted that galena and arsenopyrite are the most
abundant sulphides in the main Talisker lodes Among the other minerals
present there are pieces of primary pyrite and accessory chalcopyritee
The writer agrees with these observationse

Galena is only present in the main lode and in a few nearby
diggings (G63-123)e Tt is absent along both the eastern and western flanks
of the Inmen Hill = Brukunga contact. Away from the main lode glena dies
out and in places pyrite becomes more abundant (G63 - 64)e FPyrite
diminishes towards the south on both the western and easterm flanks, until
finally the lodes congsist of almost pure arsenopyrite (663 = 119, 120),

Ho sulphide mineralisation has been recognised on the south coast, and this
suggests that arsenopyrite also eventually dies out. Typical pyritie
(G63~64) and non-pyritic (G63-120) lode material are described in Appendix le

Alteration of Primary Sulphides
The samples studied under reflected light are from surface

dumpse Because of this, the primary sulphides are often affected by
weathering, Galena is usually altered to anglesite, while arsenopyrite
commonly forms a fine, granular, pale green alteration product which has
been identified as scoroditezso In all probability the traces of covellite

present have been derived from primary chalcopyrites

Paragenesis

In the few samples studied replacement textures between the
sulphides are rares This is in contrast to the country rock which has been
absorbed, altered, and replaced, by the hydrothermal solutionse The difference
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in chemistry between arsgenopyrite and the other sulphides may partially
acoount for the sbsence of replacement texturese However the obvious
inference is thet all of the sulphides were intruded at about the same
times The few replacement features that are present indicate that the
arsenopyrite and pyrite were formed a little before the galenae

The paragenetic relationships between quartz and the sulphides
is not obvious. Three generations of quartz have been recogniseds The
first is detrital material belonging to the country rocke The second is
a subhedral variety which most probably crystallised before the sulphidese
Another generation, which is younger than the sulphides, mey be secondary

quartze

DISCUSSION

The lodes are hydrothermal in origin, however the source of the
hydrothermal solutions is unknowne A granitic source is often post=-
ulated fg{ss&g&é@g%ggdrothermal depositse A relationship to the formetion
of granite/by the following pointse

(1) "There are many outcrops of granite in the Enceunter Bay area
e o o o The granite at Cape Willoughby, Kangarco Island, is
considered by Tilley to part of the same batholith" (Bowes)zh}
This opinion has been supported by later workers. From meps
which show Kaengaroo Island, Encounter Bay and Cape Jervis,
it can be seen that the batholith could affect the Talisker mine
arene

(2) This grenite batholith was emplaced during the orogenic movements
which folded the Kenmentoo, Cambrian, and Precembrian sediments
in the Mount Lofty Rangess The Tallsker lodes were produced at
the same timee

(3) There is an increase in regional metamorphism from Carrickalinga
Head to the Talisker mine areae. This upgrading in metamorphism
is due to an increase in temperature rather than pressure (see
metamorphism)e It is therefore possible that the grenite batholith
of Kengaroo Island and Encounter Basy 1s associated with the

production of a reglonal metamorphic gradiente
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The only conclusion which can be reached is that the lodes were
produced at the same time as the batholith. Whether the hydrothermal
solutions were derived directly from granite, or whether they were

produced by other processes during the orogeny is not lnowne

Hydrothermal solutions have filled fractures and fissures of low
pressures ‘he veins formed are generally barren, and where sulphides
are prasent the mineralogical and textural features are simplee Evidence
indicates that there has only been one period of injection of lode material.
This is in contrast to many sulphide deposits where there is commonly a
resurgence of ore solutionse DBoth pyrite and galens are limited in theirp
distributions Replacement of the country rock is evident, but fissure.
filling is elso quite common. Where movement has not caused interference,

the sulphides are medium to coarse grainede

Most of the above points suggest that the lodes are simple
megothermal veins in which the sulphide mineralisation is not very extensivee
Drilling has proved that the main Talisker lode continues at depthy and
in discussing this Nixonzo concludes, "At the present time it is improbable
that the lodes intersected at depth could be mined profitably"s It
therefore appears that any work carried out on the Talisker mine would be an
uneconomic propositione Considerasble changes in the present day lead,
arsenic market would be necessary before the mine could be reopened

profitably, and such changes are unlikely in the foreseeable future.
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APPENDIX I

DESCRIPTIONS OF THIN SECTIONS.
Fork Tree Limestones
(RG 70)
MACRO: Grey-blue marble which ig weakly banded
MICROs Calcite: 100%

The average grain size is olmm, in places this may be as large
a3 e¢bmme The calclte has been remobilised to a certain extent,
this is evidenced hy the presence of secondary calcite veinse

Accessories: Carbonaceous materiale
The rock is a limestones

Heatherdale Shale

(r¢ 108)

MACRO: Dark grey phyllite which has a lighter grey weathered surface, and
black nodulese

MICROs Phosphate Nodules: 20%
The outline between these and the host rock is sharp; the nodules
appear to be elongated in the same direction as the mineral
lineationse The nodules which are black and opague are probably
very carbonaceouse

uartz;
%hows dmmensional orientation,; and a very fine grain sizes

Micas 40%
Mainly fine grained muscovite; there is some brown biotite present.
All of the micas are recrystallised and strongly lineated.

The rock is phyllite containing phosphate noduless

KANMANTOO GROUP =
Carrickalinga Head Formatione

(RG 43)

MACRO: Dark coloured, massive, low grade metamorphic rock which appears
t0 have been a sandstones

MICRO: The rock is generally a fine grained sand=-gilt, and is irregularly
gortede

quartz: 60%e

The grains are clean and relatively free of gas bubbles., Some
of the grains show conchoidal fracture, but meny have been
fused, and as a result the fracturing has been obscureds

There is 15% E.lmm = o2mm)
30% (olmm = o025mm)



02e

The finer grains are often completely fused with feldspar, this
may be the start of myrmeketic growthe

Feldspar: 25%

The grains are about elmm = o2mme ‘Lhere appears to be two types
of plagioclase, one variety is relatively clean and shows twimning
while the other is quite extensively sericitisede ‘he plagioclase
has an albitic compositions

The potassium feldspar is hard to distinguish from the plagioclase;
some of it is showing myrmeketic growth with quartze

Micas 30%

Brown biotite makes up 20% of the rock, this is a metamorphic
product which has recrystallised and segregated into streams which
have a generel optical continuitye

Fine grained muscovite and sericite make up about 10% and are also
directionally recrystalliseds

Accessorys Garnet (detrital), apatite, zircon.
The rock is a greywackes

(R& 71)
MACRO: Grey, fine grained rocks with a cleavage produced by micase

MICRO: Fine grained rocke

Quartzs 75%
Very clean, fine grained quartz, which are unifoxrmly packed and
all about the same sizee <The grain contacts are fuseds

Biotite: 25%

Brown pleochroism with a very strong lineation and pronounced
optical continuity, the length of these fine grained mice streaks
is ususlly four times the breadth. In places the biotites have
segregated into bandse

The rock is a grey phyllitee

Tnman Hill Formatione
(RG 54)

MACRO: Massive, light coloured, recrystallised sandstones
MICRO: No visual lineation, the aversge grain size is o2mme

Quartzs 55% h

The grains are relatively cleen and show a prominent conchoidal
fractures The grain size is faifly constant - .2mm, there are a
few smaller interstitial grainse
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Feldspars L40%

Plagioclase grains show twinning which indicates an albitic
compositione The grain size of the feldspar is also o2mme There is
also some potassium feldspare Y‘he feldspars are generally dirty,
this is only clay which has been produced by weatherings

Muscovite: 54
I3 present as a few coarse lathes which are all interstitial and
have no preferred orientatione

The rock is an arkosee

BRUKUNGA FORMATION =
Nairne Pyrite Equivalent?

(rG 26)

MACRO: Lamineted sendstone and phyllite bands of contrasting thicknesse
There is one prominent iron rich sandstone bande

MICRO: A banded rocke
Tron rich bandses 2 present in more unifiorm rocke
One band contains 60% of o4 mm = o5 mm grains of clean, somewhat
fractured quartz, and 40% of iron oxidess This iron rich band
produces much of the iron staining in the rest of the rocke The
other iron rich band is a ferruginous shale which contains mica,
quartz and iron oxide. This lies directly on the coarse iron
rich bande

Remainder of rock: This more uniform rocke

Matrixs 55%
Ferruginous clays which vary in amount, fine grained muscovite
and sericite micas (15%) granular (siltstone) quartz (L40%)e

Quartz: 35%

Angular larger grains o4mm are set in the matrix, in different
bands the quartz grain size varies, and the sorting of these
grain sizes varye The quartz is fairly clean and is fractured
in some placese

Feldspar: 10%

These grains are irregular and are scattered with the larger
quartz grains, the boundaries are not well defineds The
plagioclase is albites

Accessoriess Two notable accessories are jarosite (break down of
sulphides?), and epidote (break down of more basic
plagioclase?)e

Banded ferruginous rock of overall greywacke composition,
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(re 162)

MACRO: Massive, iron-stained, recrystallised siltstonee

MICRO: Quartzs 6%%
This is clean, and shows good and extensive conchoidal fractures
There are two grain sizes, 25% and 1-2mm and 40% are siltstone
sized quartz which are scattered throughoute

Feldspar: 20%
Sericitised plagioclase and orthoclase which are present in about
equal amountse The plagioclase is albitice

Biotites 15%
This is the brown variety which is often present as clumps, and
shows rough optical continuitye

Accessories: Detrital tourmaline, gernet, zircone
By Folk's classification, this is a feldspathic subgreywackee
(RG 65)

MACRO: Dark coloured, fine-grained, calcareous rock, with a very
pronounced slaty cleavagee

MICRO: Quartzs 55%
Shale size grainses

Biotite: 20%
Brown variety which shows opticael continuity and is streamed,
mainly as individuals in one direction.

Calcites 25%
The grain size is generally greater than the other mineralss
The cajlcite is either present as clumps or individualse

GREYWACKE OR BROWN HILL EQUIVALENT?
(RG 99)
MACRO: Massive, recrystallised brown-grey sandstonee

MICRO: Quartzs 60%

' The grains are about o5mm, most of them are clean and show
prominent conchoidal fracturese This fracturing is quite dense
and is made more pronounced by the presence of fine grained, iron
stained, clay meterial in the cracks. Some of the quartz present
is filled with fine grained inclusions, and is nowhere es clean
as the froctured varietiese The graing are often very irreguler,
with the boundaries being fused to such an extent that they
are not visible under ordinary lights
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Mica: 25%

Brown biotite micas dominate (20%)o They appear to he metamorphic in
origin as they ocecur in lathes, which are only very weakly orientede
However these lathes have segregated into aggregates which are grouped
in one general directione

Diffusion of these mice forming solutions is also evidenced by the way
in which the micas have grown around the larger detritel quartz and
feldspar grains. The blotite lathes are of the order of olmme

Less noticeable, but yet still quite common (5%) are colourless

fine grained muscovite, sericite flakes which are streamed out in g
general directiona

Feldsper: 15%

both plagioclase and some orthoclase having an irregular size end shapee
The plagioclase is albitice

The rock is a greywackee

DESCRIPTION OF POLISHED SECTIONS

(RG 64)

MACRO: Ore and gangue material through fractures in brecciated country
rocke

MICRO: Arsenopyrites 50% of the sulphidese
None of the grains show the usual idiomorphic form of arsenopyritee

Pyrites 50% of the sulphidese
These also occur as irreguler grains scattered through the sectione
In no place at all are pyrite end arsenopyrite in contact, this may
suggest simultaneous formatione

Quartzs

There is detrital quartz of country rock, subhedral quartz of lode
which is older than sulphides, and secondsry quartz younger than
sulphidese

Accessory: Decomposition products of sulphides around the outside
of the broken grains, traces of covellite and pyrrhotites

(RG 120)
MAGCRO: Massive lode material in almost completely replaced country rocke
MICRO: The sulphide is essentially monominerallic, and is arsenopyrite. The

arsenopyrite is anhedral and contains absorbed country rocke There
is 8 generation of quartz running through the sulphide fracturese
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APPENDIX TT

EXPLANATORY NOTES FOR MAPS.

LITHOLOGICAL MAP

(1)

(2)

(3)

This is intended to show the rock types present, and therefore is

a fact mape All of the numbers represent samples collected in the
fields Those that are not availeble in the University collection are in
the possession of the authore Thin sections have been made of these
samples, and these have been filéd under the index number of 63Ge

The terms used for the verious rock types on the map may not be
perfectly correct, and may need modification by micrescopic obgervationse
However the terms are good enough for fleld classifications

The actinolite segregations shown on the map have now been recognised
as hornblende and not actinolitee

STRUCTURAL MAP

(1)
(2)

The form trends are present to show the general style of foldinge

Many of the dips, strikes and lineations measured in the field have been
includede. The stereoplots of all of these measurements, and a line
X=X dividing the area into portions of homogeneity are also showne

GEOLOGICAL INTERPRETATION MAP

(1)

(2)

(3)

(%)

This is a generalised map in which en attempt has been made to simplify
and make more obvious the geology of the Talisker mine areae

The interpretation of the area around the Talisker mine itself is
subject to altersation. The sediments have been shown as the Inman
Hill Formation but in all probability the Carrickelinge Head Yormatione
is also presente ALl of this is in an area where exposure is poor and
faulting is prominente

The whole faulting system is generalised and approximate, however
because of the difficulty in discerning faults in the field, this
cannot be avoidede

Rock sample numbers correspond to samples accompanying this thesis
can be divided into two groups:

(a) Rock samples typicel of each formation, descriptions of these may
be found in Appendix Ie

(b) Samples of lode material; polished sections of these have been
studieds



(5)

(6)

ofo

To the north of the laterite, part of the area mapped by Leslie

WeCe has been includeds In all probability this will have to be
remappede

The presence of the Nairne Pyrite Equivalent and the Greywacke

of Browvn Hill are only tentatively suggested. Most probably the
best way to represent the two formations would be to collectively
call them members of the Brukungs Formatione



EXPLANATTON OF FIGURES

Fige 1 Locality map showing the area mapped

Tige 2 Generalised geological cross-section of
the Talisker mine areae

TMige 3 Quartz, feldspar, mica ternary diagrams of
sandstones in the Talisker mine arese

Fige L (a) Correlation of Kanmantoo sediments in the
eastern Mount Lofty Rangese
(v) & (c¢) Correlation of Kanmantoo sediments in
the south-eastern Mount Lofty Rangese

lge 5 Diagram showing stability of metamoxrphic facle
under different conditions of T and P (Shido)d

Fige 6 (2) Diasgremmatic representation of the type of
folding which has been superimposed on original
flat sedimentary layerse

(b) similer disgram to (a) but the movement along
the feult plane, and the present day erosional
level are showne

(¢) Generalised bleck diagram of that part of the
Fleurieu peninsule below Stockyard Creeke

Tige 7 Aeromagnetic map of part of the Fleurieu Peninsulse



REFERENCES.
le Campana, Be Wilson, RoBey
& Whittley, AeVWeGe 1955 The Geology of the Jervis & Yankalilla
' Military Sheetse

Repts Investigations Noe 3
Geols Survey Sshe

2¢ Thomson, BePe 1963 Regional Structures Southern
Fleurien Peninsulae

Quarte Geole notes; Geole Surve Sede
3¢ Madigany CeTe 1925 The Geology of the Ileurieu

Peninsulas Part 1 The coast from

Sellick's Hill to Victor Harboure

Transe ROYe S0Ce Sehe 49: ppl98-212,
ko Daily, Be 1963 The Fossiliferous Cambrian

Succession fleurieu Peninsula Sele

Rece Sele Muse Vole 1li~ Noes 3e

5e Leslie, WeCo 1962 Geology of the Delamere Area, Seie
University of Adelaide (unpublished
thesis)e
6o Campane, Be Wilson, ReBe,
& Whittle, AeWeGe 1964 Geole Atlas SeAs Jervis Sheet;

Geole Survey, SeAs

7o The Mines Department of Seie Depertmental sample P 268/58
Forbesy BeGe (BGF 167)
8s Drayton, ReDo 1962 structural Geology of the

Rapid Bay Areas

University of Adelaide (unpubla
thesis)e

9 0fflery, Ro 1963 Structural Geology of the Strathalbyn
Anticline, (In Press)e

10, HOTWitZ, Roca, Thomson, BePoy
& Webby, BePe 1959 The Cambrian-Precambrian boundary
in the eastern Mt., Lofty Rangese

Transe ToOye S0Ce Sele 82 pp 205-218e



1le

126

13e

1l

15,

160

17.

18

19e

200

2le

220

020

Kleeman, AeWo & Skinner, BoJe 1959
Thomson, BePe Crawford, AcRe 1959
Forbesy BeGe 1957
Skinner, BeJe 1958
Whittle, AeWeGe

Shide 1957-1959
Robinson 1962
Nixon, LeGeBe 1960
La (}anza, ReFe 1960
Nixon, LeGeBe 1960
La Ganzay Role 1960
Nixon, LeGeBe 1960

The Kanmentoo Group in the
Strathalbyn-Harrogate regionyShe

Transe ROye S0Ce SehAe 82, pp6l-7le

Geological Atlas of Sc.Ae 1 mile
series Noe 8L40e Zone 6. Encountere

Stratigraphic Succession East of
Grey Spury Sele

Transe ROYe S0Ce Sehe Vole 80,
PPe 59-66e

Geology and Metamorphism of the
Nairne Pyritic Formatione A
Sedimentary Sulphide Deposit, Sele

Fcone Geole Vole 53, PP 546-5626
Kanmentoo Rockse Unpuble rock

descriptions of Kanmantoo rocks
throughout the Mt. Lofty Rangese

Plutonic and metamorphic rocks of
the Nakoso and Iritono Districts
in the Central Abukuma Plateau.

Tokyo Unie Faculty of Science
Journe Section Z2e

The Geology of the Normanville=
Second Valley Arease

Telisker Lead-Arsenic Mine.
Mine Reve Adelaids 110 ppe 2228,

Preliminery Investigation of the
Talisker Aress

Mine Reve Adelaide, 110 pp 29-3le
Palisker Lead-Arsenic Mine, 2nd
reporte

Mine Reve Adelaide, 110 pp 32-48e
Talisker Mine-Borehole Noas le
Mine Reve Adelaide 110 pp 49-56e
Arsenopyrite Prospect-Sece 108,

Hundred of Waitpingee Mine Reve
Adelaide, 110 pp 57-60



1l.

12,

13e

Lo

15

16,

17.

18,

19

20,

2le

220

Kleeman, Aeli,

Thomson, BeP,

Forbes, Belre

Skinner, Bede

2o
& Skinner, Bede

Crawford, AcRe

Whittle, AeWeGe

Shide

Robinson

Nixon, LeGeBe

La Ganzay ReFe

Nizxony, LeGeBe

La Ganza, ReFs

Nixon, LeGeBe

1957-1959

1857

1959

1957

1958

1962

1960

1960

1960

1960

1960

The Kanmentoo Group in the
Strathalbyn-Harrogate region,SAe

Transe Roye Soce Sehe 82, pp6l-7le

Geological Atlas of S.Ae 1 mile
series Noe 840, Zone 6. Encounters

Stratigraphic Succession East of
Grey Spury Se.Ae

Transe Roye Soce SeAs Volo 80,
PPe 59'66.

Geology and Metamorphism of the
Nairne Pyritic Formation. A
Sedimentary Sulphide Deposit, SeAe

Econe Geole Vole 53, PP 546-5626
Karmentoo Rockse Unpuble. rock
descriptions of Kanmantoo rocks
throughout the Mt. Lof'ty Rangese
Plutonic and metamorphic rocks of
the Nakoso and Iritono Districts
in the Central Abukuma Plateaue

Tokyo Unie Faculty of Science
Journe Section 2¢

The Geology of the Normanville-
Seccend Valley Arcgeo

Telisker Lead-Arsenic Mine.
Mine Reve Adelaidg 110 ppe 22-28,

Preliminary Investigation of the
Talisker Areae

Mine Reve Adeleaide, 110 pp 29-3l.
Talisker Lead-Arsenic Mine, 2nd
reporte

Mine Reve Adelaide, 110 pp 32-48.
Talisker Mine-Borehole Nos le
Mine Reve Adelaide 110 pp L49-56.
Arsenspyrite Prospect-Sece 108,

Hundred of Waitpingas Mine Reve
Adelaide, 110 pp 57-600



GENERALIZED GEOLOGICAL CROSS-SECTION OF THE TALISKER MINE AREA
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FIGURE 6D
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GENERALIZED BLOCK DIAGRAM OF PART OF THE FLEURIEU PENINSULA
SOUTH OF STOCKYARD CREEK
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