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The most northerly Kanmantoo Group sediments occur 1;n a
synclinorium near Australia Plains. They, and the underlying
Proterozoic units, have been mapped. On the west of the syncline',
the contact does not outcrop and it is not possible to determine whether
an unconformity exists between the two. On the east, the contact is
fault bounded; probably by an extension of the Palmer Fault Zone.

A flood plain and then a shallow marine or lacustrine palaeo-
environment is postulated during the time of deposition of the Kanmantoo
Group.

Biotite grade metamorphism has been attained in the area; a
slaty cleavage and a mineral lineation are variably developed. Micro
scale investigations show that the cleavage and lineation are both due to
preferrentially oriented grain growth in response to the stress field which

was present during the single deformation period.



1, INTRODUCTION

The area investigated consists of some 33 sq. km centred around
the town of Australia Plains, which is situated 110 km NI of Adelaide
and 10 km NE of Fudunda. K.R,Hamdorf mapped an adjacent area to
the NW, and L. J, Morris an area around Eudunda. Previously it had
been mapped on the Adelaide 4 mile and Eudunda 1 mile sheets by
B, P, Thompson (1969) and W, B, Robinson {1966) respectively.

A network of unsealed roads and tracks of varied quality give
easy access to the entire area.

A century of assiduous farming, together with deep weathering,
has resulted in a paucity of outcrop. This is now almost wholly confined
to either the coarser, or the most deformed, units, Consequenf:ly,
only broad stratigraphic‘units could be mapped. The position of many
litho-stratigraphic boundaries mapped are uncertain, having been often
fixed from float mapping.

Low native scrub and mallee cover the ﬁncleared areas.

Rainfall decreases eastwards; Goyder's line passes slightly to the east
of Australia Plains.

Geomorphologically the area is one of low rolling hills and plains,
whose relaiive positions are fixed by the underlying lithology.

Field work was undertaken during April and May and a week in
August., This involved photoscale geological mapping directly onto
Lands Dept. air photos ( Survey 881, Nos, 7703, 7742),

Laboratory work was primarily concerned with the petrography
of the rock guite. collected; thin sections of representative or unusual
lithologies were prepared, Petrofabric analysis of certain oriented thin
sections was undertaken to gain information on the slaty cleavage and
mineral lineation observed in the field. Details of the petrographic

investigations have been described in Appendices I and II. The specimens

and thin sections have been presented to the Geclogy Department of the
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University of Adelaide to be retained under the accessyrfiyhumber A385.
The effects of metamorphism are varied, but generally slight,
on the macro scale, They have been mentally "removed' when
possible and the lithologies have been described from a sedimentary
 viewpoint. 'The dual classification scheme of Folk (1970) is used.
For the Kanmantoo Group, the stratigraphic nomenclature of

Daily and Milnes (1972) is adopted,

2. STRATIGRAPHY

2.1, THE ADELAIDEAN

2,11, TAPLEY HIL.I. FORMATION: '

Outcrop is very poorly exposed, being confined to graded tracks
and unploughed land In outcrop, this unit is a soft, fissile, ochreous
giltstone which is usually capped by calerete. Less weathered samples
occasionally occur as float and consist of a well laminated, sometimes
cross bedded, well sorted, light green fissile siltstone, Weathering
tends to etch the laminations,

The Eudunda Arkose Member does not outcrop in the area but
float of a khaki fine sand size semi quarizite and a green fine sand size

quartzite ( HS 385/041A, 041C resp.) is thought to belong to it.

2,1.2. TARCOWIE SILTSTONE EQUIVALENT? and PEPUARTA TILLITE:
As both these units are mudstones the Mines Department
boundary between them is considered arbitrary and unnecessary. There
is a regular increase in size of the coarser fraction ( from silt to pebble )
from the base of the Tarcowie Siltstone to the top of the Pepuarta Tillite,

The location of a boundary is a function of the subjective selection of the

clast size and for this reason subdivision is not attempted in this thesis.



The two units total approximately 1200m in thickness,

The base of this sequence is poorly exposed and has been
determined by float mapping. The lower portion consists of pink, grey
and green, finely laminated, occasionally cross bedded mudstones
( HS 385/034, 035 ). Floatof a grey, structureless dolomite occurs at
Station 35 ( TS 385/035 ).

The upper half of the units conforms more closely to the traditiona:
characteristics of a tillite, A well laminated siltstone with a few sand
size grains gradually passes into one in which gravel and pebbles become
common, Many of the larger clasts are moderately and well rounded
{ P1.3W ); distortions in laminae indicate that some are drop stones
(PL1F), '

: ‘The tillite varies in appearance on either side of the regional
syncline. In the west, there is' 50m of a grey, brown and ochreous,
slightly sandy and gravelly mudstone with rare pebble size clasts { Pl. 1c ).
Wet sediment slumping was noted at Station 61A ( P1, 1A, D). Cross (
bedding is locally evident ( P1. 1B} and indicates a palaeo province area E
from the W or NW, ' ' I

In the east, the tillite lies closer to the synclinal axes and its
deformation is greater, Slaty cleavage is well developed, governing
‘outcrop shapes, Thé clasts are both larger ( up to cobble gize ), and
more numerous, and often are well rounded, The colour now consists
of dark shades of grey, brown and green and the matrix is pyritic.

There is some 200m of tillite in the east.

There is a wide range of clast composition. Clasts consist

predominantly of quartz and quartzite, with subordinate green siltsione,

granite and gneiss; and rare dolomite.

THE QUARTZITE FACIES:
This is a prominently outcropping unit and is a positive relief
former. It appears to be diachronous, exhibiting changes in facies both

within itself and with the tillite which variably underlies and overlies it.






PLATE 1

PEPUARTA TILLITE

Wet Sediment Slumping,.

Quartzite Facies. Cross bedding. Photograph oriented to

show correct attitude, facing east.

Sand size clasts in a variably bedded mudstone.

Wet sediment slumping and micro faulting,

Laminations in mudstone, etched by weathering.

Moderately to well rounded pebble in a mud matrix.



On the western side of the regional syncline it averages 30m
( Secfcion A-A', Appendix 1A), There are bands of tillite, quartzite and
siltstone, ( sometimes cross bedded ), and it marks the top of the
Pepuarta Tillite.

In the east, it is approximately 200m thick, being overlain by
Pepuarta Tillite and underlain by Tarcowie Siltstone. Although
predominantly massive quartzite, there are mudstone interbeds which have
generally weathered to soil. The quartzite was originally white, but
weathers to cream, red, brown and purple blocks. Grain size varies
from fine sand to granule; cross bedding and scour and fill structures
are common, |

" The Quartzite Facies grades downwards from a white fine sand
size quartzite into green Tarcowie Siltstone. The top is less massive,
and near the contact with the ’_[I‘Ellite proper it is thinly bedded ( 2cm)

and more figsile,

2.1.3. ULUPA SILTSTONE:
This consists of up to 800m of variably coloured, occasionally
pyritic siltstones with minor quartzite and greywacke lenses { Station 51, 54).
On the western side of the syncline, there ig an abrupt contact between
the Quartzite Facies and the Ulupa Siltstone, On the east ( Section C-C',
Appendix 1C ), the contact is gradational with pebbly mudstone occurring
50m into the siltstone sequence. |
The Ulupa Silistone is light green, well laminated and blocky
in the west. The effects of the deformation phase are more intense in
the east where it becomes a dark green and grey siltstone which has
a good slaty cleavage. Prominent slaty outcrops result.
| Bedding forms vary: Laminations are very common often 7
manifested by very fine sand layers in a silt matrix ( Stations 50, 54, 83,
131,213 ) or by medium sand size layers ( Station 131 ); graded bedding

( Station 16 ) as medium sand size grains decrease to silt size; cross

bedding is common; ripple marks ( Station 24 ). Cross bedding was used



to determine palaeocurrent directions, values from the SW and NNW

resulting.

Locally there are thin lenticular bands of quartzite and greywacke
( Station 51,54 ) which usually show well developed cross-beds, and
which are sometimes pyritic. r;\‘{ Fo T \

At the top of the measured Section C-C' is an outcrop of
. &N,

weathered siderite ( TS 385/055 ). It is patchily developed and is intimatelx
mixed with non detrital quartz. Although it strikes for 300m it is not
thought to be of sedimentary origin and is presumed to have intruded
"dyke-like' along the fault,

The Ulupa Siltstone has the only economic mineral deposit thus
far found in the area, namely a small occurrence of barytes. This
mineralization has a strike length of 50m and its trend is that of the

cleavage.

2,1.4. PALAEOENVIRONMENTAL INTERPRETATION:

The appeé.;cance of the Tapley Hill Formation in the Australia
Plains area is consistent with Parkins' (1969) contention that it was
deposited in a shallow marine environment. The consistent fineness of
the sediments probably implies: (i) a distal source or (ii) the streams
supplying the sediments were of low competence or (iii) the fines were
the result of winnowing of less well sorted sediments elsewhere.

The boundary with the overlying Tarcowie Siltstone Equivalent?
is not observable but is not thought to be unconfor“mable.

The Tarcowie Silts;cone and Pepuarta Tillit”e"a;re considered to
have been deposited in proglacial lakes o“r streams'.ﬂ__.,»’/'lI‘he cross beds,
drop stones, laminations and preferréd 'ori.enta-ti"aa of clasts imply
sedimentation in aqueous conditions in which current activity was present
and in which some ice rafting had occurred. o
| As the glacial influence became more marked, there would have
been a corresponding increase in the number and size of the clasts,

as is observed.



Schematic only

FIG 1




The Quartzite Facies, as it is so variable in thicknesgs and
relative stratigraphic position, may not be a single unit but instead
could consist of several which interfinger into the Tillite (Fig, 1A).

If, on the other hand, it is one continuous unit ( and its strike
length of 8 km on the eastern side of the regional syncline is an argument
in favour of this ) then it is markedly diachronous and a mechanism to
account for its variability in thickness and stratigraphic level needs to be
proposed, The following reconstruction of events would account for the
observed properties but, of course, need not be the correct one., ‘Till,
carried by meltwaters flowing rapidly in a SE direction, was deposited
near the edges of a proglacial lake or sea large enough for significant
wave and current action to occur. These were able to rework the
unconsolidated till and by winnowing out the fines left a predominantly
sandy deposit near shore ( the Quartzite Facies ); silt was deposited
further from shore. Fig. 2B shows the distribution of the various types of
sediment at a given time.

As the ice began to retreat, there would have been a sympathetic
retreat of the various facies as shown in Fig. 1C. However, some |
sand grains and pebbles would have contamiﬁated the predominantly silty
facies as they would have been carried beyond the sandy facies in rapidly
flowing water in submarine and/or tidal channels or would have dropped
into the silt after they had been ice rafted past the sandy facies. This
is represented in Fig. 1D, "

The silty horizons in the Quartzite Facies could be due to

fluctuations in water level or to storm action.

At the time of deposition of the Ulupa Siltstone, the source area
still lay to the NW. The laminations, cross bedding, local coarser
bands and graded bedding are consistent with either a mariﬁe or
lacustrine environment ( Conybeare and Crook 1968 ); the poor outcrop
makes any further refinement somewhat dubious. ’

The abrupt boundary between the Ulupa Siltstone and the Pepuarta

Tillite in the W is in sharp contrast with the transitional one in the E.



PLATE 2

M1!45 ' : 1. Brown Hill Subgroup, Unit 1
g

R ——— 2. Brown Hill Subgroup, Unit 2

] 3. Brown Hill Subgroup, Unit 3

Topographical relief is affectied by the underlying lithological units,

Banding in Inman Hill Subgroup.

Carrickalinga Head Formation. Interbedded fine sandstone
and giltsione. Compression caused similar folding.

( Stn. 106, near synclinal axis )

Carrvickalinga Head Formation. Small scale scour and fill

siruciures,

Carrickalinga Head Formation.
(a) Bedding / cleavage intersection.
(b) Deformation caused folding in sandstone unit.

(¢) Cleavage fans in the claystone.

Carrickalinga Head. Formation. Cross bedding in a fine and

very fine sandstone is defined by heavy mineral concentrations.
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This opposes the classical concept of sediments fining palaeohasinwards
and, as no information is available from the area in the centre of the

regional syncline, cannot easily be accounted for,

2.2, THE KANMANTOO GROUP

2.2.1. CARRICKALINGA HEAD FORMATION:

In the west, there is no outcropping contact between the Kanmantoo
Group and the Adelaidean, A fault defines the contact in the east. It
is not possible to infer a hiatus on the basis of the evidence cbservable
in this area. v

The Carrickalinga Head Formation is approximately 850m thick
and has two different facies: a siltstone facies which rarely outcrops,

and a coarser facies which now being a c{;uartzite, outcrops strongly.

The former is by far the most.common and consists of green and
grey, finely laminated and often banded, rippled and cross bedded,
moderately to well sorted siltstones with a variably developed slaty
cleavage. ( TS 385/018A, 116, 131A ). . '

It is often difficult to differentiate between this facies and the
Ulupa Silistone, especially in the east where they both are dark in colour
and possess a good cleavage, |

| The latter consists of quartzite bands and lenses, as intefbedded
siltstones and greywackes, anc.l_ as sandy laminae ( P1l, 2¢ ) ( TS 385/112A,
119 )., It has an abundance of sedimentary structures including slumps
( P1. 2e ), cross heds ( P1. 2f ), heavy mineral bands, scour and fill
( Pl. 2d), ripple marks and banding. The banding is quite extensive and
can be traced for up to 20m along strike. It is due to both thin clay
layers ( Stn.116 ) and to heavy minerals ( Stn. 105 )}, Limonite pseudomorphs
after pyrite are common in the coarser beds. Slaty cleavage is not as
prominent in the sandy layers; diffraction and fanning of cleavage can

often be observed ( P1, 2e ),



The widely variable thickness of the Carrickalinga Head

Formation is controlled by the structural characteristics of the region.

2.2.2. INMAN HILL SUBGROUP:

This unit is approximately 550m thick ( Section B-B', Appendix
1B ), The contact between it and the underlying Carrickalinga Head
Formétion is abrupt. IL.ocally, coarser beds are developed at the base
( Stns, 170, 53A).

- It is a positive relief former and outcrops strongly, generally
occurring as brown, green, cream or grey massive blocks. Slaty
cleavage is variably developed but its intensity is comparatively low,

It is comprised of a monotonous sequence of muddy medium to
fine sandstones with interbedded coarse siltstones and mudstones.
Feldspar accounts for 0-10% of the volume and this results in most of
the Subgroup being of subfeldsarenite and quartzarenite composition.
Pyrite cubes are occasionally seen. _

Sorting is variable, there generally being an interstitial mud
matrix. The original detrital grain shapes have nearly all been altered
by pressure and solution and are now usually unrecognizéble.

There are several.distinct facies present in the area:

(a) the most obvious, and probably the most common, is marked by a
banding of sedimentary origin ( P1. 2b ). The bands are darker than the
matrix and are often very extensive. They were traced continuously for
150m near Station 179. Thin section investigation revealed that the
banding is usually due to an intensive concentration of biotite along layers
which were originally clay concentrations ( TS 385/086, (337,470, 542) ).

Upon weathering, the opaques alter to an orange limonitic stain
which results in a spotty appearance and a facies change more apparent
than real. It is particularly common in the NE portion of the unit
( TS 385/173, 157),

(b) a large portion of the Subgroup consists of an unbanded facies. This

is the only distinction between it and the banded facies, It appears as
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cream to dark grey, massive blocks ( TS385/076, 080A, 157, 158 ).
(c) there are occasional patches of an extremely well indurated, very
dark grey to black, slightly banded coarse siltstone ( TS 385/155). Its

extreme induration seems to result from the low clay of this facies,

It is important to note that the distribution of the facies seems
quite random and that they cannot be used as stratigraphic markers., For
example, in Section B-B' the lower half is predominantly unbanded but
a traverse from Stations 157 (the base) to 162 (near the top) crosses a
banded facies throughout. The changes in facies were considered to be
of not sufficient importance, and to be too complex, to attempt to map.

Apart from the banding, sedimentary structures are not common,
Cross bedding ( Stns. 104,105, 157,212 ) is locally evident and generally
indicates a palaeocurrent direction from the N to NW; one reading

( Stn., 160 ) is from the SE.

Because of the lateral variations, and the geﬁeral monotony of
the sequence, it was felt that stratigraphic column (e, g. B-B'), dealing
as it does with macro properties, would not give an accurate represent-
étion of the sequence of events in such a case as this. '

Hence it was decided to construct a "stratiéraphic column' to
compare various micro scale properties. It was hoped to determine
some significant variations through the sequence which were of too small
a scal-e to notice in the field.

From the 71 hand specimens collected along B-B', 17 were
chosen at random, placed in stratigraphic order, thin sectioned, described,
and their properties were tabulated. Figure 2 summarizes this work.

The only significant variation is the overall decreasing ratio of
totsl feldspar to quartz. This could be explained by more intense
weathering of the source area, a changing source area, or exhaustion of
the feldspar provinces,

The sorting and grain size distribution show no significant trends;
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‘ packing and perfection of orientation appear to be governed by lithology
and hence are dependent on which samples are chosen,
Therefore it appears that the micro scale mirrors the macro and
again shows the Inman Hill Subgroup to be monotonous in this area.
Although the results are rather disappointing in this case, it is not
felt that this invalidates the concept which could well be of importance in

other areas.

2.2.3. BROWN HILL SUBGROUP:

UNIT 3. This is the lowermost unit and is approximately 50m
thick, At its base it is a micaceous, dark grey, finely laminated and
well banded, locally cross bedded, coarse siltstone. It has occasional
coarser bands and a moderately developed slaty cleavage ( TS 385/003B ).
It passes upwards into a dark green/grey, fissile, micaceous silistone
( HS 385/139,148B ), and then into a lighter grey micaceous coarse |
giltstone.

UNIT 2. Overlying Unit 3 is approximately 70m of black, pyritic
slate containing flattened and lineated clay pellets ( PL, 4n ). It weathers
and bleaches very easily, now appearing as float of white to black, often
streaked, slate, commonly with limonite pseudomorphs after pyrite
( TS 385/134,135A,140). Large ( <15cm ), red ironstone concretions
commonly lie on the surface, Thompson (1969) correlates Unit 2 with
the Karinya Shale Member and if this is correct then it does not occupy
its usual stratigraphic position viz. at ‘ther base of the Brown Hill Subgroup.

UNIT 1, This comprises approximately 80m of very dark grey
to black, variably calcareous phyllitic slates ( P1, 4p ). On weathering,
it alters to micaceous, green and brown, friable, very fine sandstones
and coarse siltstones. O{rerall, it is very well indurated; this increases

towards the synclinal-axis. Large prominent outcrops are common (PL. 41).

2.2.4. PALAEOENVIRONMENTAL INTERPRETATION:

The Carrickalinga Head Formation, with its bands and lenses of
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cross bedded and heavy mineral banded coarser material contained in
finely laminated, cross bedded and rippled argillaceous sediments,
indicates that although most of the sediments were deposited in comparit-
ively calm conditions, some were deposited in the channels of rapidly !
flowing, and hence more competent, streams, i

| A meandering river and its flood plain would adequately explain \
the obsefved depositional structures. The laminated and cross bedded
argillites would result from rapid depositionafter flooding; the river
channels would carry the heavy minerals and c‘oarser- grains, Active
meandering would account for the lensoid shape of many of the sand units.

The existence of a flood plain should normally imply periods of
subaerial exposure; no evidence of this was seen but little ouicrop of the
siliy facies is exposed, Alternatively, the area could have been
continuously inundated by a shallow sheet of water interspersed with deeper
channels. As there would have been no vegetation to bind the sediments,
the channels would have been able to move without restriction,
| However, deposition may also have cccurred in somewhat deeper
water, in the medial regions of a comparitively steep slope leading into a
deep basin or trough. The coarser fraction would have been deposited in
submarine or sublacustrine channels; the fines in quieter interchannel
areas. Storm waves could account for the presence of the laminations,
ripples and cross beds now observed in the finer sediments,

Further work in areas of better ocutcrop might be able to determine
which, if either, of the aliernatives are correct.

Following deposition of the Carrickalinga Head Formation,
consistently coarser sediments were laid down. . The variably banded
sandstones and interbedded mudstones atiest to fluctuating energy conditions
although, overall, the competencé of the medium bearing the sedimments
must have been relatively high. |

The observed lithology of the Inman Hill Subgroup is compatible
with either of the theories outlined above. For the firét, there would have

to have been a fairly rapid transgression. This would effectively shorten
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the distance to the source of the supply of clastics; local reworking as the
water advanced would result in winnowing of fines, leaving a coarse sand
base ( Stns, 170,53A ); and a large lake or sea would result. The
observed sedimentary features are all explicable in terms of a lacustrine
environment ( Selley 1970, p 66; Conybeare and Crook 1968 ).

- Alternatively the Inman Hill Subgroup could represent the more
distal part of a deep basin with steep slopes. The coarser sediments
would have been carried along submarine channels in streams of high
competency and could then have been deposited beyond a considerable
proportion of the fines. The clay banding would be due to ‘settling from
suspension during periods when sands were not being carried into the basin.

It is not thought to be a Flysch sequence {c.f. Sprigg and
Campana, 1953 ),

Unit 3 of the Brown Hill Subgroup is finer than the Inman Hill
Subgroup. It was possibly formed in like manner, except that the coarser
fraction was not introduced into the basin at that stage,

A barrier then probably formed resulting in restricted circulation;
reducing conditions prevailed and a carbonaceous black shale deposited;
pyrite formed in abundance,

The bar was then removed with the result that silts and fine sands
were then transported into the basin; in the oxidising conditions prevalent,
calcareous sediments were able to be formed,

Any further sediments originally present in thé_ Australia Plains

area have been stripped off by erosion.

At this stage, it is pertinent to note that any reconstruction of the
varying palaeoenvironments in, and the geological history of, a large area
which is based on examination of only a few square kilometres, should be
regarded as both fentative and speculative. Nevertheless, any overall
consideration of the two time periods must be enhanced by studies of

individual areas such as thisg one,
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2.3.1. IGNEOUS INTRUSIONS: ’

Two small bodies intrude the country rock, At Station 114,
there is an area of 20m diameter on which lie scaftered weathered blocks
of green and white mottled, coarse grained diorite ( TS 385/114 ),

A dark green/grey dolerite dyke outcrops at Station 084 and
extends parallel to the strike of the country rock fgr 300m, averaging 50cm
in thickness. It has a foliation parallel to the cleavage of the country
rock but it is not known whether this is a flow feature formed during

emplacement or whether it is related to the regional cleavage (TS 385,/084),

3. STRUCTURE AND METAMORPHISM

3.1. ON THE REGIONAIL SCALE

3.1.1. FOLDING:

The mapped strata are located in a southerly plunging synclin-
orium which is fight in the north but opens out southwards.

It is suggested that the 3-D diagrams ( in the envelope inside the
back cover ) be consulted at this stage. These diagrams show that the
regional structure does not consist of a single plunging syncline. Rather,
the three synclinal axes define en echelon folds, corresponding to the
right hand, elliptical type of Campbell ( 1958 ).

In this case, there are some divergences from the theoretical
model however, The easternmost syncline is probably a parasitic, |
rather than a true en echelon, fold. In addition, the large thickness
variations in Unit 2 are considered to be due to a local complex deformation,
this concept being supported by the anomalously low values of both dip and
plunge observed on the only outcrop of this unit. In the south of the area

. the large fault may have been localized by a very tight syncline (see 4 1.2.).

Although the synclines are close, the intervening anticlines are

» more open and this, coupled with steep plunges and poor outcrop, makes
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accurate posifioning of the anticlinal axes impossible,

The en echelon folding is best seen by tracing the westernmost
synclinal axis in a southwards d&ilérection. Vergence relations show it
gradually changing from a close%\syncline to a monocline,

Several features, Whicl’i\\\ﬁould otherwise be quite puzzling, are
explained when the nature of the folding is recogniz'ed:

(a) At ground level, the en echelon folding is confined to the Cambrian
units. The folding in the Adelaidean is a simple syncline. Comparison
of the stereo plots (Fig.3) shows the plunge in the Cambrian td be west-
wards from that in the Adelaidean. This is a result of the en echelon folds
trending across the synclinorium.

(b) The greater spread of the plots of plunge for the Cambrianlis partly
Idue to the morphology of the en echelon folds. They occur as ellipsoidal
'pods' along which the plunge must vary in magnitude, These 'pods'

also account for the large spread of bedding attitudes in the Cambrian

( through 220° ).

(¢c) The overall shallowing in plunge from the north to the south, which is
observed in the area, is consistent with the morphology of en echelon

folds ( Campbell, 1958,p 459 ).

(d) The consistently high plunge noted throughout the area, coupled with
the thickness of the stratigraphic sequence, would normally imply that

the sediments plunge to a great depth., However, in the case of en echelon
folding, it is only the minor folds which need plunge steéplj; the plunge

of the overall synclinorium is less steep.

3.1.2, FAULTING:

There is only one major fault but it bisecis the area, to form the
eastern contact between the Kanmantoo Group and the Proterozoic units.
It is in the same relative position as, and is probably an extension of, the
Palmer Fault Zone. K, Hamdorf ( pers. comm.) considers that it
continues northwards into the area which he has studied.

The trace of the fault is not affected by topography and hence it



15,
is agsumed to be vertical. Although this is basically a normal fault,
there has been a rotational movement on it, The throw decreases from
south to north; the displacements calculated from the block diagrams
being: 7

GH 2500m, EF 1700m, CD 1600m, AB 1000m.

K. Hamdorf finds the displacements to be in the opposite sense in
the area that he studied; there mustbe a "fulerum" at, or slightly
north of, the northern boundary for the Australia Plains area.

" At Station 209, the bedding, but not the cleavage turns into the "
fault. Over a distance of 40m the bedding swings through 90° ( PL. 4,k, m).
Although it was first thought to be due to drag during the faulting phase,
the fact that the cleavage does not deviate implies either that the faulting
occurred before the folding phase, which is regarded as unlikely, or that
the fault followed a tight syncline there,

The fault, and also the easternmost synclinal axis, can be traced
on the surface by a succession of 'blows' of white quartz. Their

significance is not understood.

3.1,3. CLEAVAGE AND LINEATION:

Slaty cleévage is developed throughout the area, but varies in
intensity. This depends upon:
(a) Lithology. The coarser units e.g. the sandy bands, the Inman Hill
Subgroup and the Quartzite Facies, do not possess a good slaty cleavage,
They sometimes split along sub parallel surfaces. The argillaceous
units generally part easily along cleavage planes ( P1. 4p ).
(b) Proximity of synclinal axes, The orientation of the cleavage shows it
to be axial plane. The most intense cleavage is seen in areas near the
axial traces of the synclines, For example, a hand specimen of the
‘Pepuarta Tillite from the west shows no cleavage; in the east it forms
prominent slaty outcrops.
(¢) Proximity of the fault. In the field it appears that those areas close

to the fault may have a betier developed slaty cleavage. This may not be
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so however, and in any case, may be related to the tight syncline

described in 4. 1. 2.

Variations in lithology caused the development of cleavage fans
and diffraction ( P1. 2e ). In alternating sandy and argilléceous layers
which lie close to a synclinal axis (e, g. Stn. 106) localized intense deform -
ation has often resulted in a tendency for the sandy layers to be ruptured
and split into lenses ( P1. 4o; 2¢ ).

This 1s regarded as being a result of the viscosity difference
between the two léyers when under compression. The coarser bands
initially buckle; the slates are more mobile and eventually penetrate into,

and sometimes through the sandy layers.

A mineral lineation exists in the area, but with the exception of
Unit 2 of the Brown Hill Subgroup, where it is defined by an elongation of
the clay concentrations, it is not usually visible in hand specimen.

Its average attitude is 52° - 343° which is approximately at right
angles to the plunge of the synclinorium. This is in contradiction to
Anderson { 1948 ) who stated that a lineation should be parallel to the
plunge of the folds.

3.1.4. KINKS:

Single sets of kink bands are common in Unit 1 of the Brown Hill
Subgroup ( P1. 41). Their presence results from the operation of a‘.shear
couple { Dewey 1965 }, presumeably that which caused the development of
the en echelon folds. The kinking appears to be the final stage of the
deformation event in the area and only affects Unit 1 which is in the centre

of the synclinorium,

3.2. ON THE MICRO SCALE

In an endeavour to determine how and why, the slaty cleavage and

»

the lineation developed, sixteen oriented pairs of thin sections were



PLATE 3

W, Pepuarta Tillite, Larger clasts show significant rounding.

( TS5 385/086; crossed polars, 35X approx.)

X. Brown Hill Subgroup, Unit 2. Carbonaceous material is

oriented paraliel to cleavage,

(TS 385/135A; crossed polars, 35X approx.)

Y. Pepuarta Tillite, _
(a) Preferred orientation of larger clasts
parallel to cleavage,
(b) Beard effect around the grey grain.
(¢) Black limonite pseudomorph after pyrite,

( TS 385/058 (+940); crossed polars, 35X approx.)

Z. Inman Hill Subgroup. Welding, sutured contacts and
interpenetration of grains,

( TS 385/076; crossed polars, 35X approx,)
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PLATE 4

Inman Hill Subgroup. Vergence relations: k is taken
5m W of main fault, m is 20m W. This implies

fault is localized along a tight synclinal axis.

Brown Hill Subgroup, Unit 1. Kink bands on cleavage

plane. Photographer facing W.

Brown Hill Subgroup, Unit 2. The lineation is shown
by the elongation of clay rich pellets perpendicular

to the original bedding trace on the cleavage plane,

Carrickalingas Head Formation. Cusp shapes in sandy
layers due 1o localized intrusion of less competent

argillaceous material,

Brown Hill Subgroup, Unit 1. Slaty cleavage

photographer facing S.
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produced. = The orientation of each slide and a description of its
properties, togéther with an expla nation fd:“the' terminology used ( after
A.Collins 1971 ), are presented in Appendi;II.

It was found that the intensity of development of cleavage and
lineation was dependent on both the lithology and on the proximity of
synclinal axes (as it did on the macro scale) and also on the orientation of
the slide. ‘

{a) Arenites. (+145, 132, 88, 107, 53, 106, 121)

A crystalloblastic texture is formed, the majority of grains being
highly irregular in outline. A mineral lineation is not common. When
present, it is caused by comparitively more elongate quartz-mica (Q-M)
domains and larger biotite grains in one slide than in the other. The
slaty cleavage is defined principally by the sub parallel orientation of
individual biotite flakes and of anastomosing biotite stringers. In the mica
(M) domains, the biotite is oriented parallel to domain boundaries; in
Q-M domains the biotite often has a random orientation. Individual
quariz grains are often elongated in the direction of cleavage.

(b} Mudstones. = (+122, 1‘74, 119, 111, 125)

In all cases, cleavage is defined by the parallel orientation of
flakes and stringers of biotite, and often by the elongatibn of Q-M domains
( Pl. 7j ) sometimes into a lensoid shape (+174). The intensity of
development of domain structures varies between, and within, each slide
of a pair,

' The mineral lineation cannot always be observed (+119, 125 ),
It is best seen by comparing the two slides éf a pair (4122, P1. 5) where
the lineation is manifested by better oriented, and larger, biotite graihs
in one slide than the other. | |

In those mudstones which show relict bedding features e. g. silt
and clay laminations, there is often extensi\}e deformation of the silty
bands (Q-M domains) by locally intense cleavage (+122, Pl,6H,I, J, & g, h).
The orientation of these deformations can be used to define the cleavage.
(c) Slates. (+124, 20, 61, 126 ) |

The slaty cleavage is defined by:



PLATE 5

THE MINERAL LINEATION

D and E. There iz a more preferred orientation and larger
size of the mica flakes ( white} in D than in E.
The lineatfion liess in the plane of D.

( Slides + 20A, B resp.; crossed polars, 100X approx.)

F and G. The mineral lineaiion lies in thé plane of F and is
cauged by the mors preferred orvientation of mica
{ white ) in F than .

{ Slides+61A, B resp.; crossed polars, 100X approx.)






Jd.

MICROC SCALE DEFCORMATION

o

Rupturing of a Q-M domain (the coarser zone) by the
local intrusion of M domains. The resultant elongation of
the Q-M domain is parallel to the cleavage trace,

( &lide + 2BA; crossed polars, 35X approx.)

Complex deformation of an originally tabular band of very
fine silt between two coarser silt layers.

( Slide +122A; crossed polars, 35X approx.)

M domains vary in Intensity., When well developed, they
can penetrate inte G-M domainsg, sometimes resulting in
cusp-shaped boundaries.

( Stide + 126B; crossed polars, 356X approx.}






PLATE 7

Originally a mudstone with cross bedding defined both by
grain size distribution and heavy mineral bands.

Zones of intense cleavage have developed in the clay
component resuliing in a smearing and 'faulting' of the

siltier =zones,

Rafts have been transported and rotated during the deformation.

( Slide 385/023, unpolarized light, 2.5X approx.)

An enlargement of the red rectangle on g. Note that the
Intrusion, into Q-M domains by M domains results in the
non-linear boundzary. |

{ Slide 385/023; crossed polars, 35X approx.)

Two -detrital muscovite flakes ( crosses )} trend ai right
angles to cleavage as defined by the sub parallel orientation
of mica flakes. This suggests cleavage did not form by
grain rotation.

( Slide + 106A; crossed polars, 35X . approx.)

Elongation of a Q-M domain defines the mineral lineation.

( Slide + 174B; crossed polars, 35X approx.)
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(1) a preferred orientation of individual mica flakes
and of mica stringers,
(2) a preferred orientation of elongate @-M lenses
and individual quartz grains,
The lineation is defined by the variation in length and orientation of mica

between the two slides of a pair.

3.2.1. CONCLUBSIONS.

(a) The interpenetration of Q-M domains by M domains shows that

on a micro scale, the distribution of strain was not homogeneous.

(b) It seems that the cleavage is related to the principal stress axes
operative during the period of deformation, having formed perpendicular
to the maximum compressive stress,

(c) Under stress, the original detrital clay fraction was converted to
biotite which grew parallel to the axis of maximum strain when free to do
so. In the Q-M domains it was not always able to, and relatively
underdeveloped biotite greoins with a random orientation formed, |

(d) The original clastic quartz grains often have a dimensional
preferred orientation also, This is considered to be due to solution at
points of high pressure, followed by overgrowths at the less stressed
positions (Riecke's Pple,, Turner and Verhoogen, 1960, p 617 ).

(e) The grain boundaries adjusted in the solid state,

(f) Contrary to Ramsay's ideas (Ramsay 1967, p 177), grain

rotation is not thought to be of significance for the development of cleavage
in this area. The welded and interpenetrating quartz grains imply that
grain solution has occurred on a wide scale. In addition the presence in
several slides (106A, 111, 121, 61, 126; Pl. Ti) of detrital muscovite flakes
trending perpendicular to the cleavage trace shows that rotation has not
occurred (PL, 7i). |

(g) The mineral lineation is determined by a dimensional parallelism
of platy crystals and by grains which were elongated by solution and
precipitation during the deformation. Growth occurred parallel to the axis

of maximum principal strain,
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The relatilve'attitudes of cleavage, the mineral lineation, -the

inferred strain ellipsoid and the orientation of geographic axes are shown
in Fig. 4,

(h) On the basis of these investigations, no evidence for more than
one phase of deformation can be found for the Kanmantoo Group. The
mineral lineation is not considered to be a product of another deformation
acting on the schistosity but, rather, was due to a mineral growth

elongation which was related to the stress field.

In summéry,' this supports the work of Collins and shows that his

conclusions are also valid in areas subject to a lower metamorphic grade.

4, SUMMARY AND CONCLUSIONS

1. The boundary between the Tarcowie Siltstone Equivalent? and the
overlying Pepuarta Tillite can only be arbitrarily defined. -

2. A "Quartzite Facies' of the Pepuarta Tillite has been described
and if it is continuous under the syncline then its varying thickness and
stratigra_phic position pose problems which are not readily soluble.

3. It is not possible to determine whether the contact between the
Kanmantoo Group and the Adelaide System is conformable or not.

4, A large normal fault results in the eastern contact between the
Kanmantoo Group and the Adelaide System. It has not been recognized by¢
the Mines Department and is regarded as an extension of the Palmer

Fault Zone. |

5. It is thought that relatively shallow conditions prevailed during the
time of deposition of the Kanmantoo Group. However, a steep sided
palaeobasin would also account for the observed sedimentary structures.
6. Mapping of the units has disclosed a southerly plunging synclin-
orium composed of several en echelon folds. This fold pattern explains
several apparently puzzling features observed in the field,

7. The slaty cleavage and the mineral lineation are considered to have
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formed by mineral grain growth in the solid state, and in preferred
directions in response to the strain operative during the deformation phase,
8. Only one deformation event has affected the Kanmantoo Group

in this area.
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APPENDIX 1A

PETRUOGRAPRIC DpoCRIPTIONS OF HAND SPECIMENS AND T
SLCBIONS FROM THE MEASURED STRATIGRAPHIC SECTION
i.e« THROUGH %THs QUARTLITE RACIES OF THE

PEPUARTA TILLITE.
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HE 385/058(

R

(5)s  Pale grey guartszite with westhered

ovange patches. Interstitial matrilx

is ksolinized,

18 385/058(695)¢ uulte homogeneous, Well packed,

generally with long grain contacts.
Hoderately to well sorted. 5% very
coarse sand, 20» coarse, T0% medium
to fine sand, 5% silf and clay.
vpheriolty wag good before diagenesis:
originally gralns were well and vevry
well rounded. Hany quariz and orth~
oclase grains have aulthigenic
overgrowths in epitical continuity.
The grains ave bonded mainly by
quartz, and to a lesser extent,

orthoclase overgrowths,.

Lompogitions

Guartz 457,

Uniformly distributed. 20% coarse, 80
medium to fine sand sizes., Uriglnaelly
noderately spherical and well to very
well rounded, but now intergrain
penetration and quartsz overgrewths are

common, Unduloge extinetion common.

Orthoclase 40%, Unifornly distributed. 30% very

coarse to coarvme, 70% meditm to fine sand,
Originally well rounded but both qusrtz

and orthoclase overgrowths and intergrain
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penetration are provalent. @gencrally
fregh bﬁt gone aaivginal alterstion to
kaolin, |

Uther Feldspars 3w, Originelly well rounded graing now
being keolinized {weathering?) both
marginally and intermally. Albite and |
mierocline varisties. | |

He Po 5%, Originally well rounded fragmen%s of poly=-
crystaslline quarﬁé and orthoclage, éﬁd
siltstone and granitel?).

Keolin 7%.’ Oeeurg interstltially and asg an alteration
product of ‘the feidgpars, Patehily
dlgtributed.

{a) madarétely sorted sandstone.
{b) Guartz éemented, supermature feidw

garenite.

+740em RS 385/058{740)i Foorly sorted, banded yellow sgandy

nudstone. IDanding due to concentrat-

ilong of gand size grains,

75 385/058(740)s Inhomogeneous as has . sandy layers in

é nid métxix. Preking moderate,
séme interpenetration of clastic
graing by solution, .A preferred
orientation is defined on a macro
scale by sandy streaks, and on a

micko scale by the orientation of
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elongate clastic grains and the
ovientation of micasg,

Sorting poor but bimodel., Uoarse
sand 109, mediun and fine 10%,

mud 80%,

Grain shapes spre affected by presgure
and ksolinlization.

Matrix bound by silt and clay.

Guartz 35%. sand size (10%) occurs in bands, silt size
{25%) evenly distributed throughout the
matrix. blongate elasts have an orientat-
lon parallel to bedding. Roundness lg
affected by pressure, long intergrein
conbacts usueplly. Undelose extinction
comnon , | |

Orthoclase 15/, Sand size (10%) occurs in bands, silt
size L5%) evenly distributed throughout
the ﬁatrix._klnitiél roundness good but
changéd by'aoiutionland marginal
Kaolinization, |

Plagioclase 24, An 85,  Medium sand slze, randomly
ﬁistfibated throughout the sandy layers.
It is badly kaolinized \weathering?).

Re ¥. 20, Originally wmoderately to well rounded but
generally al%er@d mediva to fine sand
size graing of polysryctalline guartz and

orthoclase, and chert snd mleroccline,
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Opagues 6, Angular Llawck graing of very fine sand
to cosrge sllt prﬁdémimantly in the sandy
layers. |
ﬁatrix‘4ﬂ%. Predominsntly kaolin, Overall preferved
| orientatiwn perallels bedding. #ormed by
alteration of the clay fraetion and aoée o
the larger grains.
- {g) Veagthered, poorly sorted but bimodsl,
medium sandstone and mudstone,
(b) Immature, kaolinitic, feldspathic

1i%harenite;

+7620m  H 385/058(762): white medium send size gemi-quartzite,

moderately porous,

+870cm  HS 385/058(670): Very well indurated white quartzite

with a white (kaolin?) interstitial

matrix,

TS 385/058{870): Very homogeneous, Very well packed,

extensive interpenetration of the
clastic grains by solution, quartu
orthoclage gralns have overgrowths
generally of the corregponding ‘
compoaltion..

¥ell sorted but binmodal. Heduim and
fine sand size 6%%, mud 15%,

generally interstitial.



811 groins snhedral and before packing
were well réunded.
Bowmded quaytz and orthoclase over-

growths and by interstitial kaolin.

Quartz T0%. Ho preferred orientation. Packing has
affected rounding and spheriecity, both
originally good. Few point contacts,
generally linear or sulured. Undulosme
extinction predominant.

Orthoclase 10%. HRandomly scattered mediun an&.fine
sand gize grainsg. Avthigenic orthoclase
overgrowths andlpreﬁsalution have nffected
grain shapes origilnally very well rounded.
Generally fresh, but some marginal
alteration Yo kaclin.

Plagioclase 4%, Ab 65. Handomly scattered fine sand
size greins which were originélly only
noderataly rounded (c.f. gquartz and orth-
oclasel. Extensively kaoliniged, often
recognizable only by relicet twinning.

ite o 6%, Raondomly distributed, medium %o fine

| sandstone graing, offten extensively
kaolinized., Grains of poiycrystalline
quartzite, orthoclase, and perthite.
Grains of silistone and slatel?),
Clay 105, Forms a hawy interstitlsl wmeltrix, generally

. anthigenic,

L1



Heli gorted, binodal mediuva gilistone
end mudstone.

{b}.Subm&ture'ﬁubfeldﬁarenite.

+G40em  HS 385/058{(940): A pale brown, wesmthered mudstone with

sandy streaks.

T3 385/058(¢40):  An inhomogeneous rock having sandy

streaks in a mnd matviz. Packing is
poor. ihe secondary Eiotiﬁe formed
from alteration of the elay 15
parallel to the sandy stresks -
bedding and cleavoge are colneldent.
Pooxrly s=orted, Mediun and cosrse

sand 107, fine and very fine sand EOﬁ,
coarge silt size 30w, clay 40h.
oundness of sand grains variable,'
affected by marginal alteratlion.
Uriginelly moderately to well rounded.
Uriginally bonded by eclay, now by

geedndary biotite.

quartz. 305 of the sand fraetion and 100% of the
silt fraction, dand gize grains in the.
Silﬁr'ﬁandﬁ. Little altered, average
gphericity = G.7.

Urthoelase 10%, Comfined to the sandy bands.



Mlediwa and fiﬁe gand gize. parginal
kaolinigation. sffeets roundness, origingll.
| moderate to well rounded
Perthite 1%, “ |
Plagioelase 3/, Confined to gandy bands, fine to very
| sand slze,' Genérally extfemely altered

to kesolin and hiotite.

Detrital Hicas 1%. 24 few lcﬁg flekes of détrital
éﬁgcoviﬁé;'ap t0 0.25ma, ?abric pften
digtorted, N

Ke Po 6%, Common polyerystalline quarts snd orithoclage
{medium sand size, well rounded,moderstely
%pherical), a few polyerystelline
plagioclase grains!and rare silistone
graing {fine sand size, well rounded). -

Secondary biotite 400, The originsl clay fraction has
been converted to blotlte which an overall
orientation parallel to bedding.

Hames

{a) Poorly sorted, bimodal, sandy mudsbone.

(b} frensceous subfeldslutite.

+1040cm HS 385/058(1040)s A pele pink weathered, slighily

micaceous giltstone,

D5 585/058(1040): Fairly homogeneous slide showing

occauliongl sand sisze graing in o mud

natrizx. Bedding isg evident on a
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Y,

micro geale by some alignmeat of
long axes of sand size clasgts, and

alignnent ef elayg and nmicas.
Moderately serted but wimodal. Hediv
to,very fine sandstone 107, coarse
silt 300, elay 607,
Sand and cosrse silt graing anhedral,
noderately spherical and origiuvally
angular to well rounded.

Bonded by clay matrix.

= of
guartz 40w,

Feldspar.

Bilotite 1%

Glay.

k

Almogt all the sand and coarce silt
fraction is quartz. Sand grains randomly
scattered, e¢llt slze uniformly distributed.
$light alignment of long axes pavallel %o
bedding. dphericity moderate, rouandness
variable, marglinel kaollnizatlon comuon.
Undulose extinction common,

Here sand size plagioclase.grain unders
going extenslve kaolinization.

Oriented parallel to bedding.

luparts a tan colour to the slide, and

under crossed polars, e degree of preferrec

orientation,

(a) loderately sorted, bimodal, slightly
gsandy nudstone.

i b) Quartazlutite



+1950em 15 38570581950 ) white, well inadurated and well sorted

.l

fine guariz sendstone,

+2050%0m HS 385/058(2&50): Psale yellowish green (but orange

weothering) slightly sendy mudstone.

5 385/058(2850): Thiek slide because of extreme

weathering, Fairly.homogeneaus, 8
mudgtone with random sand slze grains.
Sand wize groins 5%, rest mud.
sand grains anhedral, with variable
gph@rieity and roumdneés afiected by
westharing,
Uineral composition unknown due to
exfreme weathefing and thieckness of
slid@;

Uanes

a) ﬁaﬁérately gorted, but biumodal, slightl:

o~

Csandy mudgtone.,

{(b) Veatherved, cley cenented lutite.



APPERDIZ 1B

PETROGHAPHIC DESCRIPLIONS OF HAHD  SPECIMBES  PROY
THE  MBASURED STRATLGRAPHIC 540900  Bepn? i.e

*

THE I8HAN HILL SUBGROUP,



grey

i i

|

grey

khaki

| khaki

green

brown

T e

INMAN  HILL
SUBGROUP

LITHOLOGY
GRAIN SIZE

med. sand—

v well . SORTING

QUARTZ ARENITE
QUARTZLUTITE
SUBFELDSARENITE
SUBFELDSLUTITE

NO OUTCROP

PARALLEL
BEDDING
MACRO

CLEAVAGE

LIMONITE
AFTER PYRITE

CROSS BEDDING

’
B—-B

SECTION

400m

brown

brown

brown

pink

green

orey

brown

orey

grey

brown

green

arey

green

pink

brown

brown

grey

SCALE .

200m

|
|
i

1cm= 4m

grey

brown

grey

brown

brown

grey

brown

pink

pink
gorey

orange

green

green

pink

green

|
Brahge limonite stains

brown

{ brown

brown

1
L

‘ brown [ grey
i
|

‘ brown [grey

tacing indicates
sequence upright
+ grey
+  brown

100m

purple| brown

l dirty  white

brown|grey

1
|
| orey
|
{

brown

grey
grey

rown
bronze detrital musccvite

f ™ cream

{ I grey

brown

grey

|
i grey

grey

AJD




Ua6foi5
086/1730
086,055
026/ 044
086/056
086/059
086/062

086/06%

pale vrown gquarbzarenits, now a quartsite,
Orlgivally a well sorted muddy fine sazundstone.
sorting moderate,

Hoderately sorted muddy flne sandstone, now a
quartzite, A micaceous subfeldsarenite. Biotite
and detritsl mugcovite common.

Dark grey coarse hardened guartzite. Originslly

a moderately gsorted fine sendgtone; a umdcaceous
subieldgarenite,

A pedivm grey dirty quartzite. Origlnslly a
roderately sorted fine sandstone; a micaceous
subfeldearenite.

A light brown divity quartzite. Biotite 105,
Uriginally o well sortéd gilty fine sandstone;

a gubfeldsarenite,

A light grey dirty quartzite., Biotite 104,
Originally & moderstely gorted silty fine and

Ver fine ssndstone; a subfeldsarenite.

A oream dirty quartsziie. bSiotite 5, Uriginally
a well sorted muddy very fine sandstone; a slightly
nicaceous subfeldsorenite.

4 weathered pale brown dirty quartzite. Biobtite 2%.
Uriglnally 2 well sorted clayey fine and very fine
sendstone; a slightly wleoaceous, 1imondte gteined

[

quartzarenite.



086 /070

086/973

0686/074

086/077

086/007

086/112

086/116

086/125

A pale brown wedthored friable divby Quarﬁﬁita.
Detrital muscovite %35, Originally a moderately
sorted, muddy fine gandstone; a muscovite rich
gubfeldsarenite,

Light and dark grey banded quertzite, Originally -
n poorly sorted but bimodal, banded clay and

giltygtone; s subfeldsliutite.

i pale browa, wespthered, friable, banded guartzite.
£ . q

Uriginally a noderately to poorly sorted, muddy

fine and very fine gandstone; a subfeldsarenite.

A very pale grey quartzite. Biotite 2. OUrigihally

~a well sorted sllghtly clayey medium and fine

sandatone; a quartzarenite.

A pale bréwn, weathered, friable guprtizite with

gome orsnge limonite steining. Uriginally a well
gorted slightly wuddy, fine and very fine manﬂatoneg
a gquartzarenlite.

Pale grey, slighily banded dirty quaritzite.
Orlginally a moderately sorted but blmodal Olayéy
fine and very fine sandstone; a subfeldsarenite.

Dark grey dirty qﬁarﬁzite; Uriginally a moderately

gorted muddy fine sendstone; a quartzerenite.

A brown grey, slightly banded dirvty guartaite,
Detrital muacovite 2w3%; Originally = poorly‘gort@d
muddy fine sendstone; o muscovite rich

gubfaeldsarenlte,



' 3

086151 pirby white, magﬁiva westhered gusriglte.
Original}y a noderately to well soried alightly
mudﬂy‘fine sandstone; a subfel@;reﬂi%@q

086/142 Purplish brown,'mﬁsﬁiva,ailicifi@d'quaitzi%ai
Uriglnelly a moderastely to well sorted slighlly
muddy fine gandstone; a gubfeldsarenite,

086/160 Pale brown, slightly fissile diThy quartsite with
6range limonite spots. Dlotite 20/, UOriginally

vy fine

a

a nederately sorted buot bimeodal, muddy vér
gandetone:; a subfeldsnrenite.

086/161 Pale grey, massive, di%%?i%%ﬂh efaﬁg& linonite
staing. Blobtite 50, Originelly a well sorted
but bimodal very fine sandstone and clays a
subfeldsarenite. ' |

056/16% Fale orsnge, slightly‘fis3116;‘dirty gquartzite.
Originally a‘ﬁodérately gorted nuddy sandsﬁmne;
a Quaxﬁzarémite; |

0536/182 - Pale grey/browmn, very dirty quartzite. Originally
a well sorted muddy very fine sandgtone; a
subfeldsarenite.

086/202  Dark brown grey silicifi@d quartzité. Origiﬁally
wa%.probably_ﬁ muédy‘fine sandét0ﬂ§§~d ﬁmbfeidaareniie

086/206  Brown sllicilfied Qﬁartzite. Uriginally a‘W@ll gorted
glightly muddy fine and very £ine sandstone;

s subfeldsarenite.



L

086/220  gesthered, oraﬁgé apo%%@d,'palé hfown:dirfy
guartzlte. Uriginally a moderately sorted, muddy
fine and very fine gandstone; a subfeldsurenite,

086/2%5 Orange limonite spotted, slightly fissile purplish
brown, pyritic dirty quartzité. Jell developed
pyrite cubes up to 2mm, approximebely 175,
Originally a wmoderately sorted, but bimodal clay
rich fine and very ILine sandsgione; a subfeldsarenite.

086/241 Greenish grey dirty ehloritic gquartzite.

Originally a moderatsly sorted muddy very fine
gandstone; a subfeldsarvenite.

086/246  Pinkich grey dirty quarizite. Huseovite‘flake&
1-2, Uriginally a modevately sortéd muddy very
Tine sandstone; a pubfeldsarenite.

N86/248  Greenlsh grey ﬁiltﬁ%ane with o slightly developed
glaty cleavags. Driginaliy a well sorted micaceous
siltstone, a Subfeldﬁlutite-possihly?

0B6/256 A pole greenish brown slote with detrital uuscovite
flakes lying on clééVag@ plones. Originally a
well sorted micaceous éiltstone, a subfeldslutite
possiblyg |

0836/261  Orange/grey, weathered and limonite gtained dirty
quartzite. 'Uriginally-é moderaiel& sarted'bﬁt
bimodal, muddy fine and very fine sandstone;

a subfeldsarenite.



086 /263

Y

0836/26¢

Loy

086/272

N86/274

D86/277

086/282

086/2u2

086/301.

Medium srey, gligh%lf banded dixty quartzite.
Originally a moderstely sorted but banded,}badded
clayey fine sandgtone; a subfeldserenite,

PinWish brown gilicified dirty quartsite. Probaﬁly
originally a méderat@ly‘sor%eﬁ clayey fine
sandstone; probably a auhfeldéﬁrenit@,

Pgle brown gilipifiedi ¥) pyritic quaftziﬁe. Pyrite
cubes 2wBi up tolﬁmm wide, Uviginally o well
gsorted slightly mudﬁy.fine sandstone; a pyritic
subfeldslutite.

Dark grey massive very ﬂirty guartzite., Uriginally
a moderately sorted bud bimcd&l gandy and silty
eiaystome; a suhfeldélutitep‘ |

Light brownlsh gréy verﬁ dirty quartzite with a
poorly developed slaty cleavage. 'Uriginally a well
sorted but biuodal clayey finé gandstone: a
subfeldsarenite,

Hedlum brown, slightly wemth&?éd'ﬁlafm with a well
developed slaty cleavage, Uriginally a moderately
sorted siltstone; a micaceous qﬁartziutiﬁ@,
Brownlsh grey, but orsnge apotted, very dirty
quartzité¢ Uriginally a poorly sorted nuddy sasnd-
stone § a mieaceéus subfeldanrenite.

Pinkish biown gllicified (%) quartzite. OUriginally
2 poorly sorted wuddy fine and very fine séndstome;

2 slipghtly miccceous subfeldsarenite.



| ;}. " S

086/%05 pale brown bub orange limonite stuined guartzite
with'a poorly developed slaty eleaVagea Originally
& noorly sor%eﬂmuddy fine and very fine sandstones

& glightly micaceous subfeldserenite,

08¢6,/308 Mediuﬁ grey, wnoderspbely well indurated, moﬁerately
sorted @uddy‘v@ry ﬁin@;gandstOﬂe; a nicaceous
subfalégarenitaq

086/310 Pale brown but orange limonite stalned, weathered,
moderately sorted friable muddy fine end very fine
gsandstone; » mlcaceous subfeldserenite,

0B6/312 A very dark grey nassive very lmpure gquartzlie.

| Qriﬂinally o modsrately sorted, slightly sandy

clayvetonay a suhfeldslﬁtitéa

086/518 Pale grey, weakly bandeé, dirty quartsite.
Uriginglly a moderately sorted, muddy fine and very
fine gandstone; a subleldsarenite.

036/325  Pale brown messive quartzitea Uriginally a vwell
gorted fine and very fine ssndstone; a quar%ﬁmrenitee

086/%26 Pgle brown very dlrty quartzite, Uriginally a

| noderstely sorted, auddy very finé gandgtones o

a %HEfeldéareniteg_ |

086/%34 Pale brownlsh grey messive guurtzite, Uriginally
a well gorted, slightly muddy flne and ﬁery fine"
sanda%pne; a subfeldsarenite,. | |

0836/3%7 Pale brownish grey bandsd quurtzlte. ,Uriginélly-a

| modéraﬁely gorted but biﬁodal fine and very fine

gand and claystone; a subfeldsszrenite.



086 /541

7
Pule brown frisbvle, westhoered dirty gquarvtzite,
Uriginally a moderately to well sorted slightly

nuddy fine sandstone; a subfeldsarvenite,

086/343 Pale pinkish brown, dirty quartzite. Uriginally

086/%50

0856/35%

08673562

036/36%

O$6/366

- 006/571

086/344

a noderstely sorted slightly muddy fine sandstoueg
a subfeldgarenite, ‘
Pale greenish brown, very dirty quartzite,

Origilnally a poorly sorted very sandy nudstone;

‘2 subfeldglutite.

Pale and dark grey, banded quartsite. Uriginally

a well sorted laminated clay and fine sandstone;
o subfeldsarenite.

Bark grey, banded dirvty quertsite. Uriginally a

well sorted but blwmodal fine sand and clay stone;

subfeldglutite.

Pale greenish grey, dirty quartzite. Uriginally a
well sorted slightly c¢layey fine and very fine
sandstone; a subfeldsarenite.

bark brownlsh grey, #ery dirty quartzite.
Uriginelly a poorly sorited sandy mudstones a
gubfeldglutite,

Hedium grey dirty quartzlte with a poorly devalopeé
slaty ele%vage. Yriginplly a woderately sorted
nuddy sandstone; s subfeldsorenite.

Hedium grey dirty quertzite with a modevately
developed slaty cleavage. Originelly s moderately
serted guddy fine and very fine sandstone; a

subhfeldsarenite.



086,/599

086/406

086/434

0B6/455

086/470

086/488

086/491

L o R 4~u: -+ 8
ﬁréwnimh'greg mud@ratéiy‘indﬁrutedjﬁhale‘wiﬁh @ |
moderately &evéloped glaty eleavage @arallel to
bedding. Yetritel muscovite Llakes lie on vedding
plenes. Originally a micaceous, clayey coarge
siltotone; a subfeldslutite. -

Pole and dark grey Panded dirty quartsite with a
woderately developed siaty él@avage at 457 $o
banding., Originally o modervately sorted myjddy fine
and very ﬁine gandstone; a sublfeldsarsanite,

Pgle green dirty gquaritzite with & well developed
slaty cleavage., Uriginally s poorly sorited very
fine sendy mudgione; a subieldslutite,
Pale pinkigh grey masgive guartrite. Originally a
well sorted fine sandstone; a subfelﬁsar@nité.
Brownish grey phyllite. Origlnally a poorly sorted
sandy mudstone. with detrital nuscovite!39);

a subfeldslutite,

Brownigh grey banded dirty guartzite, Uriginally

o noderately gurtéd auddy fine %nd very fine
gondstone; a subfeldsarenite.

Light greenish grey micaceous dirty quertzite.
Origlnally a wmoderately 4o well gsorted muddy very
fine sandstone; a subfeldsarenite.

Light khalel dirty quartzite with a poorlyjfeveloped

slaty cleavage. Originally a well sorted slightly

- muddy fine and very fine sgandgtone; a

subfeldsarenite.



D6 /H02  ghesl very dirty uussive quaftzit@,- originally
a poorly sorted sandy mudstone; a subfeldslutite.

086/505 Dark grey micaceocus coarse sili size quartzite,
Uriginally a well sorted very fine sandstone and
coarge giltstone; a quartzlutite.

086/528 FPale browm'@eathered, gaccharoidal, banded dirty
quartzite; a subfeldsarenite,

086/541  vark grey, micaceous, very dirty silt gize quartzile.
Uriginally a moderately sorted clayey cocarse

giltstone; a subfeldglutite.

i

066/542 Very dark grey, very dirty =ilt size quartsite.
Urdginglly a well sorted clayey coarss siltsltones
a subfeldslutite.

086/55% Meddlum grey dirty silt size quartzite. Originally
a well gorted clayey coarse siltstone; o

gubfeldalutite.



APPUNDIE 10

PETROGRAPUIC DESCRIPTION:S OF HAND SPBCIMENS AND THIH
SuCTLONS Fﬁﬂml THE  HEASURSD  STHATIGRAPHIC SHCGTICH (=0
i.e, THROUGH THE PEPUARTA TILLITH/ULUPA SILTETGEE'
BOUNDARY ARD UP 90 THe HIDRLE OF I?HE ULUPA  SILTSTONG.



= F
Weathered
300m

PEPUARTA TILLITE
ULUPA  SILTSTONE

BOUNDARY
BT N
2 4 I
[ARAN] JRRAN
o
E 2 3
> > E
TILLITE
ARENITE
LUTITE
; 7}
LAY SIDERITE
2 ladis
NO OUTCROP
PYRITIC

E BEDDING

SECTION C-C'

Buff quartzite?

Massive
Purple

Dk. grey

Buff
Red limonite stains

Pumle

Buff & brown

Buff

Purple grey g/w.

150m

100m

Lt. green/grey

Lt. green

V. dk. grey
Varvoid ?

Grey/ brown

50m

— 30m

Buff

Brown

Moderately
sandy

Green
Chloritic ?

Mottled

Sandy clasts

Mottled

Clasts of

—atz, feld,
mafics,
musc.

Purple

Sandy clasts

Grey
No clasts

Drop pebbles




-1
=201 His 305/0%4(=-20)3  Pepuarta §11lite. grey, mlcadsous,

pyritic slate.

BH 485/054L=20)3 homogen}uﬂg well packed slide. Grain
contacts are long and often sinuous.
lnterﬁtitial gltes occupled by
orthochenical bictlte whose orientat-
ion, with that of elongsite clasts,
defines the cleavage.

Grain gizet! Plne and very Lfine sand
clasis 10-15%; silt sisze clasts 455k,
Hempinder is clay and biotite.

Grain shave: ALl clasts anhedrsl with
moderate gphericity, sone graing
originally subrounded but now affected
by selution, overgrowths and marginal
slterstion,

datrix bound, origiunnlly by clay, now
secondary blotite,

attioni

wuartz 50%.  Fine to very flne sand size 10%, silt sise

A%, harger graing are preferentially
oriented porallel to bedding tand coincid-
ent cleavad.l. sphericity and roundness
variable, wilice overgrowths common.

Be ¥, 2-%, Groing of fine and very Fine sand size

gneisy and polverystalline quartz,

Urthoclase Sk, Hondonly distributed fine wpnd very fine



o

gumod sige gruiﬁg;‘ Sildca OVerﬁréﬁthﬁ and

marginal alteration to very {irve micas both

COMION 4

Hornblende <<1%; Hore sltered very fine sand size grain,

Hugcovite <L, OUccasional fine sand size detrital fléke
lying on bedding planes,

Pyrite 2=-3k, Altered to limonite. Handow dlstribution,

o enh@ﬁral‘graius, vefy fine sand slze.

Biotite, Individual flakes and atringers overall

have a preferred orientation defining

elegvage, Generally iwnterstitial.

some claste have been rotated as fine
biotite flskes show a snowball effect,

Name s
(a) Poorly sorted, pyritic, sandy mudsione.

{bJ) Clay cemented Litharenite,

+30m  HS 385/054(+30): Ulupa sSiltstone. Green grey, mangan-—

ifercus, slightly pyritie fisgile

giltatone.

+50m - HS 355/054(+50)1 . Ulupa siltstone. Pale green, bub

orange mottled Lweathering of pyrite?),

glightly nyritic, fisslle gliltatone.

+60m Hs305/054(+60) Grey sandy mudstone with sone black
| gtreaks and with a moderately well

developed glaty cleavuge.



Th 585/054

b2

+60)s 4 Fairly houogeneous slide containing

. Querts 45%.

l{ £ j.h‘i . :5%(;‘) .

scattered smandy clasgts in é rud matrix
and with several black iron oxide or
mangan&sa‘string@rs;

Well packed; silica overgrowths and
interpenetration of clasits common,

A preferred orientation iaiexpreﬁsed
by L&) perallel orientstion of elongeic
sand grains, (b) aiignment of biotite
flakesy.

Grain size: Foorly sorted, coarse
sand S, finer sands 25%, sild grains
20%? remainder is clay and secondary
bioctite.

Grain shaneg, sphericity and rouvndness
affected by pressolutlon,

Matrix bound, originally by clay but

now by blotite.-

!‘1 LTS ":‘! tj N1

vvenly distributed. Graing asre aligned
parellel to both bedding end cleavage .

AOH is sand size; 60k gilt slge. Generally
roundnegs 1g affected_by_flaﬁténing and
pressolution, Unaflfected grains are
moderately to well rounded. |
Polycrystalline quartzite and plagiloclase

up to medlum sand sizey fine sand silze slli-



Cgtona znd rore hoflglaade.
Urthoelase 14. Generally fine sand size.
Plagioclase 1w, Very fine sand size, modérately
rounded .

N

Pyrite 3u5ﬁ. Limonité p%@udomﬂrphs of very fine gand
and coarge silt gsize, cuhedrsl groing.
Uther Upmques. sSeveral long (3em), thin i lam) stringen
of black iron oxidesler Hn, |
Ulay and Blotite 50%., Urlginal clay converted to
bliotite which forms sub pesrallel gtringery
defining cleavage, Also found interstit~
ially.
o .
(a) Pyritic poorly sorted sandy mudstone.

{b) Pyritic, clay cemented, litharenite,

+120m  Hs 385/054(120)s Ulupa Siltstone. Dark grey, very
well induvated, flssgile slate.
Hedding traces visible on clesvage

planes.

+180m U5 305/054(180)3 Ulups Siltstone, Dark greyish green,
well indurated, very fine grained,

very fisglile slate.

+228m WS %65/054(225):  Ulupe S5iltstone. Pinkish grey, but

orange mottled, moderately indursted,

pyritic coarsge siltstone with s



R40.. HS 385/054(240 )

5

acderstely developed slaty clesvaga,

Ulupa Siltstone. Dari 'greyish green,

vell indurated slate,

A thiek slide to show sedimentmry

15 385/0544(240) s

T3 385/054B2401) s

gtruetures end the effects of
deformation on them,

4 crosshedded siltstone, with crogs
beds rendered vigible by the
distribution of silt sive opaque hesvy
minerals, posslbly ilmenite.

Vleavage development 1s only moderate,
but has smeared, "faulted”" and
laterally shifted bedding.

Large rafts (up to 10x5mm) have been
broken off; trangported and robvatved
during cleavage development.

There appenrs to have been lateral
movement of wedges rvesulting in the

deformation of eross beds.

Normal thickness slide. Uriginelly

100% terrigeneous materisl with 55

“elay, Ulay anow converted to very finc

blotite.
A wost inhomogeneous slide. Alwost

pure silt chunks and stresaks separated



6
by extremely biotite rich zones in
which silt size grains occupy only 200,
Within the silty éoneﬁ, considerable
welding and interpeﬁeﬁration of graing
has oceurred.
Cleavape is defined by biotite
orientation, bedding by heavy minerals,
Borting 1s moderate but bimbdal.
shaves of all clastie grainsg are
affected bj pressure,
Hgtrix bound, originslly by clay, but
now hy blotite and'interp@ne%rating
silt size grains.
o .
Juartz 40/, Distributed in very quartz rich patches but
only @CC&piea QQ% of the intevenlng spaced.
Heavy Hinerals 2%, Upague, coarse gilt sige, angular
graing predominantly occurring in bands,
defining a crosg bedding, 7
betrital Biotite, 1%, Occasgionsl, randomly distributed
biotite flake, generélly of very fine to
fine sand size, with no preferred orientat-
ilon,
Becondary Biotite, 'Ywo wodes of occurrencet
(a) perpendicular to the glide and. generally
forms broad bands separating the gilty zones

and defTining cleavage.



{b) lying in the plane of the glide,.
These probably imply rotetion during
formation. |

(a) Hoderately sorted but bimodal, ecrou:
bedded nudstone.

(b) & quertzlutite with a clay matrix.



APPENDEIX 1D

PETHOGHRAPHIC DESCRIPTIONS OF HAND SPuCIMBNG  ABD  THIN
SECTIONS  OF  LITHOLOGI &S  WHICH ARE  BIDHEH REPAESLNTATIVL

0 PROBLEMATIC AND WHICH ARk HOT ISCLUDLRD BLOBWHEL.



Hi

5

b

5}
1

/001

&

3

385,/002

385/0024

385/0024

Pepusria Tillite. Pale grey brown, uoderately
indurated and sorted, slightly fissile, alightly
gravelly mudstone., Sand size claste of quarts,

chert aad quartzite. Occasional muscovite Flakes,

Ulupa Siltstone. Pale pinkish brown, bdut
weatﬁereﬁ, moderately indursted, slightly flzgile,
pyritic, micaceous,well sorted silistone.

Pyrite 1%, muscovite 1.

Pepuarta Tillite. Very weathered, figsile,

moderately sorted slizhtly pravelly mudstone.

Thick, holey glide because of extreme weathering.
Palrly homogeneous, randomly digtributed sand
grains in a wud matrix. A preferred orientation
is expressed by both clay and fine slilt

slze grainsa,

Moderately soxrted but bimodal. Coarse sand to
coarse gilt 10%, fine to medium silt QDﬁg very fine
silt or olay TOR.

All gilt and gand sgize praing are anhedral.
Sphericity increases with incressing saud gizo.
Grains angular bto gub engular but marging heave
been dlasolved.

Compositions

Quartz $0%. Handomly distributed. Long sxes



have & Linestion pareliel to bedding., gilica
ovgrgrewthé‘vafiably present. Quértﬁ often
indented by clay.

Chert 1. Ogeasional angulav grain.,

Giotite 1%. OUccasional detrital fla?@g orisnted
perallel {to bedding.

Opaques 2%, Uriginelly iron oxides but now
limonitized to an orange staln merginally.

Hanes '

(a) HModerately sorted bhimodal mudﬁtone.'

(b} Wemthered slightly guartzose lutlite.

HE 385/0034 Carvickalinga Hesd Formation., Dark grey, weathered,
poorly coungolideted, lzoinated, poorly sorted

nuddy sandstone.

HS 385/00%8 Brown Hill Subgroup. Light Srvown slate,
originally a well sorted siltstone, Slightly

mnicaceous,

3 385/004  Inmen H111l Subgroup. Dark grey, very well

]
ol
T

indurated quartzite. Uriginally probably a very

fine to fine sandsgtone.

HS 385/005 Carvickalinga Head formation. Greyish brown,
poorly indurated but wegthered, fripble, well
gorted, slightly ﬁieaceouﬁ, cross bedded coarse

giltastone.
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5 385/000  Corrickalinga Heud pormation.  park eharcoal

grey silicified silitsgtone, flinty appearance.

HS 385/018 Carrickalinga Heé& Pormation. Brown and grey
weathered slate shoﬁing original bedding.

Hoderately indureted, very well sorted.

HS 385/018A Carrvickalinga Heed Formation., Pale brown slate
with thin green cogyse silt bands. Originally =

well sorted, biwodal, banded sllistone.

w5
[

335/0184 Pairly inhomogeneous having coarse silt bands
sepavated by a Viner gilt matrix.
Overall preferred orientation asscciabed with the
eleavage. Slightly expresszed by compression of
quartz grains but predominantly by fine wmica and
clay oxrlentatlon.
Grein gize: bands of mediuvn to cosrse silt size
grains (bedding) 10%, very fine silt 204, clay 505.
Composition:
Juarts 300, Slightly stretched metaquartzite
parallel to cleavage, Sphérieity and roundness
both moderate.
Linonite 200, Oceurs as patches with diffuse
edges, often @longate parallel to cieaVage. In

cloy fraction but predominantly in gil+.

qaline or gtauvrolite, Hare medium gilt glge

graing undergoing marginal alteratioan.



¢lay 504, patchily digtiibuted throughout the
coarser bands and fills all the intermediate layers

Its preferred orientaivion defines cleavage.

Clesvage is smearing the bedding and s servated
bedding béundary ié Fformed.

Name:

{aﬁ Bimodal, well sorted mudétone.

{b) Brown, bedded lutite.

Hs 385/023 Ulupa biltstoae. Pale greenish grev, well
indurated, banded and laminated slate. OUriginally
& moderately sorted giltstone with sgome coarse

g8ilt banda.

15 385/023 Homogeneous on a mierc scele. Cleavage is
prominent and ig exvpressed by an allgnment of
elongate gralng {probably due to Fflattening) and
by clay orientation,

Hediun to fine silt size grains 509, Clay and
limonite staing 507, well sorted.

Composgition:

Yuartz 50k.. Gvenly distributed, oriented with

dong axes parsllel to clemvoge, Grains are anhedral
with uniforaly low spheriecity (W/L = 0,25).
Bguraaline 1%, Hendomly scattered, no preferred
corientation. Medium-cosrse gilt size grains.

Marginal alteration to clay. Detrital.



B

‘Limomi%efﬁﬂﬁ. Cfiare guhedral @ubié form showa thsat
s0me, aﬁ leagt, of it is due to slieration of
pyrite., Generally ssen as black, brown and red
blotoches of varieble size and orientation. Stains
also fill cracks developed along cleavage.

Clay. Uedlium brown. Oceurs as elonsate vatches
paraliel to cleaVage and as an interstitliel

cement beiween the quarty grains.

Hame:s

ta) Brown, well sorted mudstone.

{b) Weathered, pyritic lutite.

o 385/0%4 Tarcowle sllitstone Bguivalent(?). Dark grey, well

indurated fissile siltetone.

HY 385/0%5 Tarcowle siltstone Squivalent(?). Dark grey,

microerystelline dolomite with s calerete capping,

5 385/0%5 (rey structureless dolemite. (ulte homogeneous,
ne preferred orvientation of the extremely fiane
cryﬁﬁals (amorphous 7). On weathering, alters to

calcrete.

HS 3%85/0%6 Pepuarta Tillite. A pale green quartzite.

Originally a very well sorted, bedded siltstone.

Hs 3857037 Pepuarts Tillite. A very well sorted but bimodsl,
well indurated white quartzite with some inter-
stltial eclay matrix. Gusrtz grains of fine send

gize.
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Very homogeneous conslatlng 6% sand
with an interstitial matrix.

Very well packed, long sutured grain contacts
comimon. Considerable intersrain venetrabtion.
floderately to well sorted but bimodsal, wand
fraction 70%, maximum is medium, mode ig Ffine
sand size, OClay and silt as interstitial watrix.
A1l gralns aphedral, presgolution has dssitroyed
orilginal roundness and sphericity but genevally
the coavser grains are the mogt spherical.
Compogltion:

quartz 50%. No preferred orientation. Sutured

contacts with other guartz and feldspar grains.
Undnloeoge extinctlon ig very common egpecially
neat margine. 5% is polycrystalline.

Plagioclase 5%. 4b 55, Uvenly distributed,

generally of fine sand size. Hutured contacts
common. Occasional graln ghows undulose extinction.

Orthocluse 15%. Hediun sand size 20%, fine to

very fine 80%. Polyerystalline graing COmmon.
Sutured cdntaots and unduloge extinction both
common,

Hicaw 2%. Biotite occurs interstitially with the
clay fraction, not determinable whether detrital
or metamorphic.

Upaques 3%. Medium silt size grailns and also

ocenrring between quartz and orthoclage gralns.
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385 /054

85/041A

B5/0410

85/042

85/0424

B5/0424

pepuarta Pillite. 4 white, well sorbted, but
bimodal, fine sand size, uartz sandsione with an

interstitial olay matirlx.

tudunda Arkoseliember(?). Khaki, moderately
ladurated but weathered, slightly fiseile, fine

gand grain size semi quartzite.

liud unda "Arkosefilember(?). Pale green, well
indurated, originally well sorvted, fine sand grain

gize guartziie.

Tarcowle Siltgtone. Pale brownish grey but black
speckled (Wa?), moderately induraied giltstone

with mgero eross bedding. Slaty clesvage is

aoda%ately developed.

Tarcowlie siltstone. Minely laninated, medium grey

ailtstone. -

;
Féiriy he%erogeneous, silty gﬁreéks'in a claystone,
Well packed, some pressolution between the silt.
gize grainsg. 'A vreferred orientation is given‘ﬁo
the glide by the alignment of the clay fraction
inﬁc s%re&ks and stringers. |

woﬁ@rmteiy gorted, mediuw-coarse giltd fraﬂtion‘éoﬁ,
él&y A%,

Graing are anhedral, ghapes are altered by oressure

effects. Honded by the clay matriz.
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gompositions

. umaths 50%. Although ocours throughovt the slide

385/045

5 385/046 .

385/046

ig preferentinlly concentrated as lenses and as
geour infillg.
¥ine to cosrse silt size, 85% 19 medium silt,
sphericity s very vardable.
Opagues 105, Prabably limonite pgeudomorphs afﬁer
pyrite es some square and rhombohedral sectlons are
seen, Generally ahhedrsl, ranéomly distributed,
fine to coarse gilt sise.
Clay 40%. Browalsh. Ocours as shreaks, stringers,
bands and interstitial material. Hag a preferred
erianﬁatieh parallel to bedding pléanes as shown by
sedimentary structures hence probably detrital.
Strucetures: Primary cross beds and infilling of

!
soours &efimes bedding.
Hamet
{a) Brown moderately sorted, crosg bedded wudstone.

(b) Pyritic clayey gquartzlutite.

N

Pepuarte Tillite. Very pale grey weathersd

quartslte.

Pepuarta Tillite. Light brown, poorly indurated,
gravelly, sandy mudstone with o vague Ilesility

due to cleavage. Larger elasts often well rounded.

Pairly homogeneous, random sendy graing in a silt

netriy.



well pagked,'lﬂﬁﬁ intergrain contacts, often
sutured. Clay filled intersitices.

An allgnment of secondary ﬁiea& defines cleavage,
Ho preferred orientation of gaend and gilt grains.
train size: poorly sorted medium sand size 5%,
fine and very fine sand gige 10%, silt %iza 305,
rempinder is clay and wicas. A1l detritsl grains
anhedral, epbericity poor to noderste. Host elagte
very angular, oeccasionally moderately to well
rounded

Uriginélly bonded by clagy but now by secondary
biotite as well.

Compositicn:

Quarty 40%, Gvenly distributed wno preferved
orientatlion.. Fine and mediunm send size 10%, very
fine gilt éize 90%. - Variable sphericity. Very
angular to gubroundad graiﬂs {two sources?),
tndulose polyer sstalline (second cycle?)
comtalning sutured contects. The quartz often has
an Qp&quelsurface coating, possibly limonite after
pyrite.

Orklioclase 10%, Handomly distrlibuted, generally

of fine and very fine-sand glze. Polyecrystelllne
graing not uneomﬁon. Ho oreferred orvientation.
Seme grains undergoing marglnal alteration 1o
clays which align parallel o cleavege. Inclusions

'Nnot nncommon.
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Reby doveral silistone flgkes up to 1,.%mm long -

appeer to be very fine quariz ﬁiltgton@, Quits
angular and elmﬁgate parallel'fc bedding {and
cleavage). | '
Clay 15%. Predominantly ag interstitisl matrix.
Originally more common but was converted to
biotite.

Pyrite 5%. Limonite pseudomorphs. Handomly
digtiibuted, no preferred orientation. Very Line
to coarse silt size. Also formg as rarer opague
coatings around the larger olagtic gralng,
egpeclally querts,

Hicme, Too small to differentiate type, slightly
wenthered to & brown eoiaure Define‘eleavage.

Form arownd clasts also (not nyrite).

e e T o —- —
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Hame:
{a) Hoderstely sorted sandy mudstone.

{b) Pyritic subfeldslutite,

HS 385/047 (55) Pepuarta Tillite. Pale pinkish brown,
madérétely induraﬁed,'moderatély gorted, mangan-
iferoug.éaﬂ@y:mu&sfonen elightly micaceous.
Conteins well rounded medivm sand size quariz d*v

glagta.
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HS 385/053%  Inmsn {ill subgroup. weathered wmottled quartzite;
orange blotehes due to limonitization of iron wich
heavy minersls (20%).  Hlotchss show an elongation

parallel Lo cleavage.

HS 385/05%A Pepuarts Tillite. olightly weathered, very W@li

indurated, coarse gllt size quartzite.

=
[45

385/05%4 Homogeneous, ¥Yell packed, consldsrable luter-

' penetration by solutlon and welding of grainsg.
Grain Size: 5% coarse sand, 2% interstitial clay,
rest ls medium and fine gand, amode lg mediunm,

411 grains anhedral, grain boundaries affected by
pregsure,

Uomp05g$ians

Guartz 950%. Ho preferred orientation. sutured
intergrain contacts common. Hillcate overgrowths
over 5% of the graing., Undulose exiinction for
most grains.

Gaseous and/or crystalline incliuslons

in-10% of grains. &4% least one i

grain, to judge from nica

orientations around it,

apnears to have been rotated
and woved laterally.
Peldgpar 1%. Prinelpally plaegioclase, ravely
mleroeline., Generally altering to clays with a

preferred orientation parsllel to other elays in

the rock.



HE 385/05%8

15 385/0538

Opagues 29, Plus to very Tlne sand pige, Often .

surrounded by haloes {weathering?).

" {flay ond mica 2%. Brown inberatitial natevial,

alno in ocecagional gtringersg whilch define cleavage.
Some originates from weathering of an unknown |
graln type. |

Nane:

fa) Hoderately sorted medium 5ﬂﬁﬂ$tgg}-

{h) Ouartzarenite.

Pepuarte Tillite. Originally a pale gréy aaﬂ@y e d

stone now has a well developed slaty cleavage.

Fairly‘homogéneous, gand gralnsg in a nud maﬁriﬁaﬁ
Moderately packed, interstitial clay and silt,
interpenetratlon of sand gralus by golutlon.
Cleavege is defined by (&) orientation of
secondary micag\{b) orientation of elongated
clastic graing.
Groin pize: medium sand size 109, finer sands 200%
gilt aize 10%, 50% clay and very flne secondary
micas =~ poorly sorted,
Clastic grains anhedral, shapes altered by pressurc
Sonded by clays (terrigenous) and micas
{mecondary).

Composition:
Guartz 40%. blongate grains oriented parallel to

cleavage {compression or rotation?).
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H11ica overgrow and uwndulose exbinction comnmon,
'?olﬁarvﬁtalline sraing Telirly common,
. J H o

Ofﬁhoala @ 4%, Generally, poly ervsﬁalllﬁe graing.,

Fubgraing are of fine sand size, whole grain of
medium gand gize. Handowly digtributed.

Plagioclase 1%, DPadly altered hence identification

nod goasiblee All grain shapes uffecﬁed by
Pregsure.

?yritg 3%, Limonite pﬁeuﬂomofphso Rendom
digtrlibution and orientgtion in the clay fracition.
Pine and very fine gand sige. ivhedral.

Ulayg and seéﬁndary wicas. Hicas due to meta-
norphisn of clay form sub perellel ﬁﬁflﬂféfﬁ which
pass around clastie grains but not around pyrite
{pyrite formed after cleavage LOfoMdTiOH93
snowball effects visible but not common.

Ralls 2%, Occaslonsl fraguents of siltstone and
microcryestalline gronitlc materiel.

Name: '

{a} Poorly sorted sand'mudstone;

{b) Pyritic subfeldsarenite.

HS 585/0530[Inman Hill bubgrouvp. Pale grey, but orange mottled,

bandéd glltatone.

T 385/05?0‘V@ry #ell;paekeﬁ, imterpenetration of grains by
golution results in long, often sutured contacts.

A preférred.orientatiOE {eleavage) regults from



(o) alignoent of bilotite and clay {b) flattening
and dissolution of quartz grains,

drain gize: poorly sovted but bimodal. Fipe and
very Iine sand size grains, together with clay.
Clastle grains anhedrel except for some coarse
gsand slze nuscovite flakes, although these ave
often bent. Spherleidy is_affeeted by flatbtening;
rounding by preﬁgaiuﬁionm ﬁondeﬁ by {a) clay
cemeny, {b) blotite associated with cleavage.
Compogition:

yuarts 50%. Uniformly distributed, rock is grain
supported. Flattening and pressolution result in
a preferred orientation. Hoderately to well
gorted, fine and very fine sand size. Undulose
extinction common. Crystelline incluslong in
gome ol the grains.

Ortheoelase 5%, Fine and very fine sand sizme praing.

randomly distributed. Subured and loug straight
contacts with Quartzg Herginal alteration to clay
and, posaibly, serleoite, Undulese extinction
COMMOTN 4

pBetrital muscovité 2%. Pregh, rendomly distvibuted

but with a preferred orientation parsllel to
bedding (as defined by elongate limonite siteins).
Mledimn sand size in length, often bent around
quartz graing.

Biotite snd clay. Very fine biotite fillg



interstices where originelly was clay. Its

orien%uﬁioa defines cleavage, Forms sﬁriﬁgers and

loyers also, often bending arvound sendy grailns.

Opacue red stains 150, Eatc&ily distributed, prob-

ably define bedding. #ach pateh of very fine sand

glze. Due to weéthering of biotite, heavy

minerals or possibly pyrite.

Hames

{a) Poorly sorted but bimodal wmuddy fiune
sandsione.

{b) ¥Weathered, clay and biotite cemented,

gublitharenite.

HS 385/055 Weathered ochre siderite with patchy goethite.

development and contalning some white quarts.

15 385/055  Brown gtaining regults in slide belng alumogt
opagque &t morumal thicknessg edgeg show the high
refractive index charascteristic of carbonates.
Containg 5=-10% of extremsly angular (authigenic?)
fine soand size guartz, rendomly disgtributed and
afiegt@d, Ocdeasional muscovite flake.

Triple points not uncommon in the guartaz.

Ho 385/061L Pepuarta Tillite. Pale purple, very well indurated

handed quertzlie.

HY 385/062 Ulupa Siltstone. Green grey banded siltstone

with a well developed slaty cleavage.



75 385,062

pailrly inhopogeneoua  on a mlero scale, 'ﬂedding
ig defined by variations in gilt gisze vesulibing
In coarser” bands. Within thé baﬂds? there is no

nreferred orientation,

Grain gize: fine %o very fine silt 60%, medium
ailt 20%, interstitial clay but now blotite 20%.

Individual grein shapes too small to categorige.
Grigiﬁally vonded by elay, ncw by dinterlochking
gilt grelns and blotlte stringers. -
Comnogltion:

guartz 80%. Comprises nearly =ll of the gilt size

graing. Detrital muscovite 1%. Coarse silt size
flakes.

Blotite 208, bvefines clesvasge. Generslly ef

medium to coarse silt sime. Fresh. Has two
praf@rr@d orientations which locally vary in
relative importance. T0% of the flakes have a
sub parallel orientation which defines cleavages

30% are ot 75-30" to thig direction.

o PR 1 } Fom / o
— T e, -
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cleavege .
— e — }ess r,n.fe.—wqd oriemfation
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s 385/069

35 385/069

- : ' : . : : 17
5¢ of 8lide is covered by opague black patches,

Hot heavy minerals, possibly due to mltératioﬁ of
pyrite. bome patches weather to Limonite resulting
in an ochreous smeay parsllel to clesvage.

Home:

(a) Banded, well sorted siltwstone.

{b) Green, but pabchy, quartszlutite.

Ulupa sllistone. Pale brown pyritic siltgtone.
Limonite after pyrite forws very {ine sand gize
cubeg which define s preferved orientation

{beddingy ).

Brown weathered matter g 30% of the slide, pyrite
54, remainder is of terrigenous origin,

fairly homogeneouns, Cleavage 1ls defined by (é)
orientation of biotite (b) orientation of blurred
weathered usgtter.

Grain mgize: fine gilt sigze 80%, fine sand size
pyrite 5%, coarse silt silze secoundary blotite 15%.
Clagtic graias toé smell for shape classifications.
Originally bonded by interiocking silt graing with
an interstitial clay matrix, now alded by blotite
stringers.

Compogition:

Guartz 80%. ALl of the silt size particles.

Pyrite 5§, Fairly fresh, with good reflective

surfaceg, Often euhedral, randomly distributed,
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no preferrved ovientation on o wiero scala.

.ﬂﬂ'

Blotite 19, bdefines cleavege.  Qeeunrs as shringen:

and interatlitially.

Brown, weathered, well sorted clayey siltstone.

)
{b) Pyritic gquartzlutite.

Dark green, with orvange westheriug spots,

crystalline igneocus intrusive, probably doleritic.

Uluna Hllistone. Dark vurple, cross hedded slate,
originally a well sorted silistone. UOross bheds

arve defined by oale purple bands.

Inman H111 Subgroup. Weathered, micaceous,

guartzite.

Homogensoug s8lide ghowing a crystalloblestlc
texture due to parbial récrystallization under
high oressures, Lxtremely well packed, congider-
able welding and iunterpenetration of grainsg by
golution. GQuartz overgrowths result in @lﬂngatiOﬁh
Long straight and sutured intergrain contschs
COMINOTN »

There ig a slight orientetion parallel to cleavage
afforded byﬁ(a) compression and elongetion of
grains‘{b}'gﬁringers of mica.

Grain size: much affected by pressolution, over-

growths ete. but, probably originally a medium to
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eéaﬁﬁemgand$%0ﬂe. ALl original'grain shapes'
adtared o

ﬁOﬂdéd wy vhe inﬁérlocﬁ;ﬁg Eluing .

Gompési%ion§

Quartz 40%. Medium to coarse sand size. shapes
grossly affected by presgure,‘ juarts overgrowths
comiion., Undulogse extinetion for nearly every grain.

Orthoclase 35%. Often polycrystalline, medium Ho

coarse sand slze. Generslly fresh, but possibly
some Harginal alteration o bilotite in a few cages.

Plagioclage 20#, generally oligoclase. Vuriably

eltered to kaolin, often resulting in a cloudy and
lrregularly aottled appearsnce.  Often intergrown.
with quartz, s myrmekitic texture resulting.

Micas 5%, Both bictite and wuscovite so loecally.

pressure wag such that muscovite grade was sttalned.
Have o sub parallel orlentation which defines
cleavage. Occur R iﬁterstitial‘pateh@sn‘ Long
stringers and as long folime ( %mm) which often
bend around the sandy grainsﬂ

Hanes

{a) viell sorted medium and fine sandstone.

{b) Peldsarenite,

Inman Hill Subgroup. Jdark grey, very well iadurated

nassive guartzite, with blotite approximately 2%.

5 385/080A Inman Hi1l subgroup. A pale grey, well indurated.



5 385/0804

develoned glaty cleavese

Jesthered, nleoceous sandy mudstone with & well
¥ ¥ J )

o ¥

Paivly homogeneous with a slight tendency for san&
sroing o oceur iun bands. Well packed, showing

g considerable amount of welding and interpenet-
retion, Cleavege is defined by biotite orientution
Long axem‘of clagts are parallel to cleavage

{xo ion, solution, flativening?).

slune and shapes of grains affected cousiderably

]

by pregsure effectd. 30% fine and very fine sand,

20% silt size, 50% clays and secondary nlcas.
Uriginally bonded by the eley matrix, now by
secondary aicas and 1nterpenetratln” graling,

Uompogitions

wuartz 3%%. Pne and very fine sand slze and silt

give gralnshapes all affected by pregsurc.
Undulose extinotion coumon.

Urthoelase 10%. flne and very fine send size grali

patehily altering to sericite and kaoliln,

Flagioclase 5%. Very fine gand and coarse sild

graing, often altering to sericite and giving a
gelve like appesrance.

Accegsorias:

Detrital muscovite 1%, HMediun sand size foliae,
at various angles to cleavage. .
Sphene. OUccasional coarse silt to very fine sand

slze grain, quite angular and fresh,
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Tourngline., gpare fine sand size angular grain,
Pyroxene < 1%, Marginal kaolinizatlon common.
Garnet. Hare lsotrople green coarge gilt size
grain,
Micas. Hatrix is now all mica, originally prob-

ably clay, Its orlentation defines the cleavage.

A patehy svreaky effect parellel to cloavage s
also present possibly aue to westhering of iroﬁ
rich greins.

Hames:

(e} Poorly sorted sandy mudstone.

{b) Peldalutite.

s 385/0808 Ulupa Hiltstone. Greenlsh grey, well indurated,
wonthered giltetone with o well developed slaty

cleavage.

TS5 385/0808 rairly homogeneous although hag a Tew gtreaks due
to concentrations of blotite along an oviginal
eley rick laver.

Jongidereble welding and ionterpenetration of clastic
graing hag occurred. Long stralght and sutured
gontaets result. Long axes of glastic grains are
aligned parallel to cleavage as given by blotlite
orientation.

Grain size: 50% very fine sand and coarse silt.
Remainder originally clay. sortiog wmoderate, but
blmodal.

Grain shapes: affected by pressure. IPonded by



micae@ous cenent and interlocking clastic grainsg, |
Gompositiona

Quabtz 40%. Unifornly distributed. Has a preferred
orientation parallel to cleavage given by alilgnment
of long axes. Undulose extinctlon common, grain
shapes affected by pressolution. Ineclusions COMAON. .
wllica overgrowths occasionally.

Orthoclase 10%. Very fine sand silze grains., Handoml
: ! £

distributed. Silice overgrowths occasionally
pregsent. Often lndented by quartz graing. Undulose

extinetion ecommon. Variably altered to kaolin

%l

i

rasulting 1n a patehy avpesrance for gome graln

-1

Plagioclase 1%. Randomnly scmttef@d, coaprse gilt asize,

heavily altered graing. The marging sre eupeclally
ke oliniged,

Lfecegsories, Sphene, A few scablbered graoing of

coarse sllt size.

Huscovite. A few detrital flakes up to 0.%5mu loung,
rondonly oriented.

Blotite approx. 50%. Two modes of occurrence {a) long
continuousg, sudb parallel Stringers defining clesvage
{b) bceupying interstitial sites, probably origlnally
clay #illed. The grains are much finew in thig ease

and do not contribute to the fissility of the roelk.

Dyer the slide ilg a patehy distribution of dark tan

material, probably due to lilmonite.
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Hane
{a) YModerately sorted, binodal sandy mudstone.

{b) Veathered subfeldslutite.

Ulupe Siltastone. Weslhered, green well indurated
siltatone with 2 well developed slaty cleavage parallel

to which are seen colour bands.

whole slide cloudsd by a clayey alterstlon product

due to westhering. Probably nontronite om

"montuorillionite.

HE 385/087%

Probably inhomogeneous, banding resulting from

differentinl c¢lay development,

The slide has s preferred orientation defiﬁed by a
banding. This is parallel to blotite orientation i.e.
cleavage.

Compogitions:

Jlay 50%.

guarts 30%. Very fine to fine silt,

Biotite 205, Defines cleavage. Loeally weathering

1o Fform z brownish red gtsin.

Opaques. Occasional black weanthered grain.

Names
{n) Hoderately sorted mudsitone,

(b) Weathered quartzlutite.

Ulupa Siltstone. Dark green slate, originslly a well

sorted, very finely laminated claystone {(varvoid?).
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5 385,084

385/107

; 385/111

385/112
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pepuarts rillite. medium grey, woderately indursted,
manganiferous, pyriﬁic, well sorted, slightly sravelly
mudstone, possessing a flssility ssratlel delining

slaty cleavage.

Inman Hill subgroup. DbLark grey, very well indurated,
moderately sorted guartzite with a black intersitilkial
natriz. A vague fisgillty defining cleavage is

developed.

Carrickalinga Head Vormation. MHedium green, well
indurated, very well sorted fine sandgtone with a

vague Lisgility defining cleavage.

Carrickalonga Head Formation. 'Grey, well indurated,
pyritie, very well sorted, very fine sandstone.

Pyrite (1%) (limonite pseudomorphs)is of coarse silt

glze.

%85/11.2A

385/112A

Carrickalinga Head iormation. Pale grey, micaceous

pjri%ic gquartaite,

Very homogeneouvs. Yell packed. Conpiderable welding
of guartz greins and interpenetration by solution
regulting in long contacts, sometimes gtraight, other-

wise gutured, Very well sorted, all of very fine sand

size, ALL grain shapee alfected by pressure.

Bonded by interpenetrating terrigenous gralinsg.

Compositions



"
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Qumrfﬁ 0%, orthoclase ﬁﬁ,‘plagioclase-Q%,

Feldspars randomly'distributed, all have proparties

a8 above., | .

Pyrite 2. Euhe&raly cubic limonite pseudomorphy.

Up to medivm gand slze, generally fine and very fine

sand size. |

Biotite 3%, Hendowiy séattered foliae; Uecaslonally

form gtringers 2-3mm long. ot known whether

detrital or secondary.

Home: '

{n) Pale brown, very well indurated, well sorted,
very fine sandstone,

{(b) Pyritic quaftzarenite,

~

HS 385/113 (Carvickelings Head Formation, Pale green grey silt

slue gsendl quarizite, well indurated and well sorted.

HES %85/116 Ca?riekalinga Head Formation. Grey very well sorted

slate,

]
e

3 385/116  Very homog@neous.’ Gfﬁins oo small 1o observe packlog
nr greain shape features, Grains of fine and very fine
silt size 50%. Hemainder originally clsy which was
the matrix.

Compositions

511t pive grains predominantly quarts with a small
amount (1-2%) of naterial of higher bRrefringence

but too small to identify.
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remainder is ©ine -biotite which has an overall R

! -
. .

preferved orientation and défines eleavage.
Hame
(a) Pale pgreen, very well sorted siltsdone.

{b) Quartzlutite.

HS %85/115 Carrlckalinga Head Pormation. Dark grey well induratec
seni quartzite with e black interstitial matrix, #as
a folistion deéfining cleavage with biotite (3%) lying

on cleavege planes.

[#3]

HS 385/119 Carrickalings Head Formation., Dark grey, micaceous,

well iandurated banded gquurtzite.

3
e

385/119 Palrly inhomogeneous. Thin (lmm) laminae congisting

of clay rich streszks ism a silistone which elsewhere
Chad only dnteratitisl clay.

Very well packed. Considerable welding and Ilnter-
penetration of g'ains'resulﬁiﬂg on long contacts, often
gutured,
Two orientationg in the rock (a) beddlng: defined by
clay rich {(now blotite) layers sandwiched between
gilty ones {b) within the clay rich layers, mica

orientation is oblique and defines cleavoge.

SiF
et m-_-?#——-———-—."—“"\_‘"_:_“—‘—_‘\_—
n ih'“ ;_\;:M*
20°
Xy



HS 385/121

HS 385/124

ofiginéllyrﬁédiﬁm ﬁnd coarwé_silt'EBﬁ, clay 35;-;;,i
ALl grain shapes affected by pressure.. Uriginally
bonded by intergiitial clay, now by interlocking
gilt graing.

Compositions .

guartz 60%, Hediwm and coarse silt size, generaily
in bands.,

Plagioclase 2%. Uosrse silt size, grain shapes
"l L)

affected by pressure,

Orthoclase 3%, Often cloudy due to kaolinization.

Opagues 2%. dandom dlstribution and orientation.
Very anguler; medlum silt size, possibly ortho-
chemical.

sericite 2%. Occasional patches of sericitized

maoterial, nossibly orliginally plaglioclase,

flotite. Originally the clay frmetiomQ Occurs

ag interstitial patches and as stringers.
bDefines cleavage.,

ﬂamé:

(a) Moderately sorbed, banded mudstone.

(b) Clayey quartzlutite.

Carrickalinga Head Formatlon. bark gbeen banded
slate, very woll indursied, Banding is due to
pogregation of very fine sand size particles,

Hlusecovite ig abundant in the coarser bands.

Carvickalingn Head Formation. Weathered grey mics-

geous slote,
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385 /124

28571244

5 585/1248

385/127B

385/131

28
Thick slide to observe cross beds,
Matrizx falrly homogeneous although less clay rich
in gome layeﬁs. Where lesgs rich is white, where
clays doninant, greens
HModerately sorted. Silt sime 60%, clay 40%.
Opaques have two wodes of osccurrence: {a) scattered
evenly through the groundmass (b) lying in bands
defining crosgs bedding., Hee only foreé@ts in the
glide. Up to 40mm long. No observehble truncation.
Upagues are of medﬁum'silt gize, and are gulte

angular. some are aliering to limonite.

Carrickalings Head Pormation. Grey slightly
weathered slate. - The eleavage forms a vague
erenulation on bedding planes, Originally a well

sorted siltstone,

Carrickalings Head Pormation. A well sorted,
glightly muddy sandstone, Saccharoidal appesrance,
masdive, 90% fine sand size quariz grains,

occagional detrital muscovite flake.

Carrickalinga Head Formation. A green glaste with
only a moderate fisgllity. DBedding transects
cleavage at right angles, appesring as slightly

coarger light brown laminge.

Vlupa Siltastone. Very weathered pink/brown slate.

Transecting at right angles are finer silty

laminee showing very compregsed similar folds.



| | 29

HE 385/131A Qarrickalingu tiead pormation. g@@ﬁheréd, pale
pink, laminated siltstone with a well developed
slaty cleavage. Bedding planes defined by bands

{ %mm thick) of slightly coarser gilt,

Lf"

TS 385/1%1A Panded mudstone. Banding is due to gilt rich (or
clay poor) leyers, In the siltier layers opaque
heavy minerals are common {5%} but only 1% in the
clayey layerd. “

Opeques are very angular and of medium silt size.
Besides the opagues the remainiﬂg allt graing are
guariz. ‘The intervening clay rich layers are

weathered and have a green fugzy appearance.

HS 385/1%4 Brown Hill Subgroup, Hediuwm grey, but originally

black micaceous glate.

=2
=

5 385/1%4  Fairly homogeneous but a Ffew stremks approx., lum
wide in which olay is nmueh less doaminant. When
touching, the silt size grains have long contacts,
often gutured. Slide has a yréfarred orientation
due to (a) orientation of long axes of silt grains
{(b) mica orientation. Bedding and cleavage are
coinoident.

Grain size: Originally 35%ailt size, 65% clay,
now bilotite. Well sorted.

Gralns shaves affected by pressure.
Originallypateix supported ond bonded by clay.

Compoaltions
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quartz 3049, Fairly eveni&idié%fibuﬁédﬂthrdughout
and also concentrated in some thin bands. Undulosc
extinetion common.

Plagloclase 1%, MHandomly dlstributed, moderately

gpherical, fine to coarse sand size. Generally
fresh but oecaéionally very altered to kaoiin,
Opagues 27, Random distribution and orientation.
Very angular,‘fin@ 8ilt sige, ﬁome are altering 
regulting in é dark appesrance among the
gurrounding bilotite.

vy

Detritel mica 2%. Relatively large flukes of

mugcovite up to medium sand sige, Handom orlent=-
atlon, often undergoing marginal alteration o
kaolin,

Carbon 1%. Pine stringers of cerbonaceous

materisl parallel to hedding.

Biotite 65%. Occurs interstitislly and as sub
parallel stringers defining cleavage.

Hames

{a) Well smrté@ but bimodal, banded gilty elaystonc

{b) DBrown, glightly earbonaceous, lutite.

s 385/135%  Brown H1ll Bubgroup. 4 pale grey, bleached,
pyrltle black slate. lias bandg of carbonaceous
material possibly defining bedding. Vell formed

cubes of limonite pgeudoworphing pybdlite are
embedded in the slate. Cubes have side length up

to Bmﬁ.



T8 385/1554

Bydwn;nill‘gﬁbgroup. pLeached bimek slate with
gome carbonaceous meterial remalning which is
parallel %o cleavage. Quartz infilled tension

gashes crogs cut cleavage.

Black carbonaceous gtreaks in a pale grey, trange

i

lucent weathered matrix. The streaks are parsllel
to cleavage.

Probably was originally completely black beifore
weathefing but now have only a Ffew remnants parallel
to cleavage.

There are quartz infilled tension gashes trending

at 80° to the cleavage. The biotite which origine.

ally defined cleavage is now kaolinized. (leavage

ig now defined by quartz infills along cracks and

HS 395/137

by the carbonaceous stringers.

Asgociated with the quartz in the crecks is another
unknown mineral, graing too samall to identify.
Conpogditions | :

Kaolin B0%.

Carbon 10%.

Dhertz 5%.
Unknown 2%.

Limonite 3%.

Inman Hill Subgroun., Well banded, weatherved,

nicaceous muddy sandatone.
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To 985/157 walrly honogeneous, although some blotive streaks
in the giltgtone.
Well packed. Velding and interpenetration of
graing results in long contacts, often sutured.
51lilde has an orientation due to {m) alignment of
long axes of sand size grains {b) sub psrallel
alignment of biotite flakes and strihgerse
MOderately*sortede‘ Medium sand 5%, fine and very
fine gand 355, ailt 40%, remainder originally clay
now biotite. Bonded now by intervenetrating grains.
Compogition:
guartz 70%. Ssvenly distributed. Longlaxes align
parallel to cleavage. Grain gsige ag abeve.
Grain boundaries affected by pressure,‘ Uccasion&l
érain has crystalline incluslons.

Plagioclage 5%. Randouly dlgtributed Tine and very

fine gand slze greins. Sutured contactsy common,
penetrates into quarts.

Gftheclas& 5% Randomly distributed fine and very

fine sand silze greing, occaslonally coarse silt
‘gize., Ucecagionally perthitic.
Hol'y 1%. Few rondouwly distributed, polycrystalline

guarts crystals.

Accessories. Sphene 1%, well rounded.

Biotite 20%, Ocecurs as interstitial infilling and

ag sub parallel gtringers.
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385/159

385/140

385/140

A

CHanes

{a) loderately sorited muddy sandstone.

{b) Subfeldsaryeniio.

Brown IH4ll Subgroup. Pale grey and orange motiled
micaceous glate. Both bilotite and muscoviite lie

on cleavage planes.

Brown Hill Subgroup. VWeathered and blesched
medium grey {(originally black) carbonaceous slate.

Bed@ing{?) is defined by the orientation of elay.

Pairly homogeneous éli&@ of a black slate with :
thick stresks along which quarts has intruded.
Clesvage is defined by (2) carbonaceous streaks
{b) bictite stringers.

Grain_siz@ai1MGdium gilt size 409, remainder is
amorphous carbonacsous matter and auvthigenle
naterial. :

Grain shapes too smsll to be recognized.
Compositions

UDetrital gusrts 40%. Wedium silt size particles.

venly distributed. Has an allgament of long axes

parallel 4o cleavage.

Autbhigenic guartz 5%, PFille long stringers { < 1Omn
x lmm) which are parallel to eleavage. (Quariz is

ungtralaned and clear.

Limonite 5%, After pyrite? Slight orientation
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385/142

34
parallel to cleavegs and ig often assteiated with
the gquarts stringers,

Uarbonaceous ma

ter Bhe  How occcurs dun stringers
parsllel to eleavaoge snd helps defiﬂe‘eleaVag@e

It seems that during weathering of the hiack slate
only that carbon lying in cleasvage planes has yet
t0 be ozxidised or removed.

Slotite 20%. Probably originally clay but aliered

during metanorphisgm.

Thers is a very bleached zone along the marging of
the quartz infilled sgiringers, < lom wide.

Nauwes

(a) Well sorted nudstone,

{b) Carbonaceous slate,

Brown Hill subgroup. Hedium grey, weathered,

nicaceous slate. Huscovite is very common on

385/143

385/143

cleavage planes.

Brown Hill Subgroup. Very dark grey, woderately

indurated, fissglle, wmicaceous slate.

Homogeneous glids. CUongiderable welding of clastic

- gpraing end interpenetration by solutlon. Loung

contacts common, both sutvred and angular,
An orientation ig expressed by () blotiite,

{b) alignment of loug axes of quarts gralng,

Grain size: ioderately sorted. Very fine sandl0%,
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385/147

385/1484

aile60-7.
Graln ghapes affected by pressure but are Genserally
aloangute. o

Uompogition:. ) '

. P i _
Quarts 60%. Very Tine sand 10%, coarse and medium

8ilt 60%. PFairvly evenly distributed, although a
guarhtz rich bands geen (0.%mm). CGrain boundarvies
affected by pressure, wadulose extinetion comuon.

Detrital muscovite 2%, Handom digtribution,

heving a sub pavellel orientation at 20° +to

cleavage.

Plagioclgse 3%, Hendonly distributed and oriented,

generally of coarse silt size.

Urithoclase 2%. 4is Tar plagloclase.

Upacues 5%, Irvegulsr limonitic blotehes. Could

be due to weatherdng of either heavy ninerals or

pyvite.

Biotite. TPorms eloagate sub parsllel striagers

and as oriented interstitial patehes. Defines
cleavage.,
Hanes

{a) Brown moderstely slightly sandy mudstone.

{b) (uaritzlutite,

Browa Hill Bubgroup.  Pale grey brown, but ochre

weathering micacsous mudsbone, Biotite 14,

Brown Hill Subgroup. Dark grey, Wea%heréd,

micaceous carbonaceous slate. Muszcovite 2%.
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HE 385/148p prown Hill subgroup. Ppale grsen, bul ochrs
veathering, slightly micaceouy slate., OUriginally

poderately sorted mudstone.

H3 385/149 Brown ill yubgroup. Lizht grey brown nicaceous

siltestone with a slightly developed slaty cleavage.

T5 385/149 (uite homogeneous. Hell paoked., Welding and
interpenetration between gralng results in long
often subtured contucts.

Hoderately sorted but bimodal. Very fine sand size
%%, conrse to mediut silt 60%, reumsinder originally
aclay. ALl grain gﬁap@ﬁ are atffected by pressure a
and by warginal solution.

Originally bonded by clay, now by biotite and
interlocking clastic grains.

Composition:

Quart2 55%.  Bvenly dilstributed, properties as abov:
Ko preferred ovientation. Undulose extinction
common;

Plagioclase 1%. Occasgional medium silt size grain

generally moderstely spherical,

Petrital muscovite 2%. Occasional flakes, up to

fine sand size. Hdandomly distributed. Have an
Overail preferred orientation parallel to cleavage
which probably implies that bedding and cleavazge
are colincident.

Upagues 25h. Flne aad very fine eilt size grains,
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very irfegular‘edgaﬁ. nandownly distributed and
oriented. liay have altered from pyrite or frou a
heavy_miﬁeral gulte.,

Hame: |
{(a) Brown, moderately sorted, but bimodal eclayey
giltstone.

{b)} Guartzlutite.

5 385/152 Drown Hill Subgroup. Dark green grey, bub

originally black, micaceous slate. Blotite 2%.

HS 385/155 Inman Hill subgroup. derk grey, very well indurate:
slightly micaceous quaritzite with a poorly

developed slaty cléavage,

|

S 385/155 Very welljpacked., WHelding and interpenetration of
graing widespread, triple points common.

511&6 has a weak preferred orlentetion, this being
due solely to blotite stringeds.

Hoderately sorted, very fine sand 5%, coarse to
wediun silt 80%, remainder originally clay.

A1l grain ghupes affected by pregsurs; all original
boundaries altered.

Bonded by interpenetrating sand and silt graing.
Compogitions

Guartz 70%, Uniformly éistribute&. Mo'preferr@d
orientation. Very fine sand 5%, remainder medium
to coarse silt. Undulose extinetion common., Some

. grains have very small bubbly inclushons.
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Plagioclage 57, nRendomly scattered and oriented,

Medivm 4o coarse silt size. Uften keoliniged,

especinlly marginally.

bBetritel wmuscovite 3%. Blongate lamellaag up to
very fine sand gize. GenerallyIoriented'%arallel
to cleavage. |

Gpagues 55, ﬁandomly seattered and oriented.
Generally medium to ccarse gilt size. Hany
euhedral showing cubic cresslﬁeeiionﬁg hence
probably limonite after pyrite,

piotite. Defines cleavaze. Hag an overall

opreferred orientation but on & smaeller scale is
lesg well aligned.

Hames

{a) Dark grey, moderately sorted, coarée giltgtone.

{b) Pyritic quartzlutite,

HS 385/156  Inman H111 subgroup., Mediuvm grey very well
indurated, masgive, well sorted miceceous guartzilie.

Laterstitial blotlte 25-30%.

Hs 385/157  Inman Hill Subgroup. Pale grey but.blotchily ochre

weathering, massive, very well indurated quartzite.

i

TS 385/157 Very homogeneous. Mxtremely well packed, all

L)

graing strongly welded. Considerable intervenet-
ration of graing by solution has occurred. Long
contacts, often subured arise.

Ko preferred ofientation at all,



ﬁaﬂéé&mhyAiﬂt@rpen@tr@ting grains,

Sonpoy :i,.'t iong |

martz 704, o preferrved orientation. Pressure
effects hove changed shape of all graing.
Undulose extinetion common. OUccemgional grain has
—many bubbly inclusions regulting in a dirty
ApPesTance. |

Orthoclase 10%. lvenly distributed. Very fine

sond sise. Uccaslonally have overgrowths of ortho-
elpse, not in optical continuity. Hicrooline 2.

Plagioclase 5%. Randonly distributed, very fine

gand glze grains. Grain shapes aifected by
pressure. Some twinning is slightly bent probably
inolylng strong deformation.

Hev. A0, Predoalnantly polycrystalline quartz.

Leps common pol¥erystalline orthoclase and
plagioclase.

betrital mica 1%, Relatively long flakes of
¥

mugcovite up to O.,6mm in length, Foliag offten
bueckled around other gralins.

Biotite A%, Interstitial only, too fine ‘o

obgssrve a preferred orientation.
Name:
{a) Very well sorted, very fine sandstone.

(b) Hature lithic feldsarenite.

HS 385/158 Inman Hill Subgroup. Pale grey very well indurated

guartzite with a poorly developed slaty cleavage.
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Hommg@neénﬁ, very well packed glide. phere ig
conglderable welding and interpenétraﬁion between.
greing.  Long, often sutwred, contacts result,
Clepvage 1s defined by the sligament of blotite
gtringers. Bedding s defined by the occanional
sub perallel detritel muscovite flake, Dedding
transects cleavege al 859.
Fell sorted a65% yvery fine send to coargelgilty
545 dinterstitial biotite,
Ulastic grains sre affected: by pressure which
sffects thelr shape.
o nositions

Ouarts 75%. Very fine sand to coarse silt size.

Ko preferred orientatlon of greins. Uuarts
overgrowbhs occasiounally present, undulosge

agxtinctlion common.

Orthoclese 10%., livenly distributed very fine sand
to coavse silt size gralng sometlmes showing
simple twinning. Undulose extinction common,

Hei'a 5%, (oarse silt gize polyerystalline quertu.

-

Detritel mica 1%. Muscovite foliame, often bent

around other clastic graing, Up to fine sand gize,
generally very fine sand size,

Pyrite 1%. Fuhedral limonite,pseudomorphs up to
coarse gand gize, generally very fine sand size.
pBlotité. Grains generally submlcroscopic. Ucoupy

intersditial posgitions and also as gtringers which

define clenvage,
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{a) yell gorted very Tine gandgtone and doarse

{b) Pyritic gubfeldsarenite.

5 385/160 Inwman Hill subgroup. Light grey with some darker
bands, feirly masaive, nlcaceous gquardzite with a
glight develonment of glaty cleavege. uuartsz 75%,

bliotite interstitiel.

HS 385/173 Inmen Hill dubgroup. Pale grey, but orange

wmottledy banded, very'well indurated guertzite.

15 385/17% & slide of a weathered rock with patchy limonite
development. IFalrly homogeneous slthough there
is a coarse banding due to varylng relptive
anounts of moarser gralng sund clay. tell packed,
shéwing a‘conﬂidgrable degree of welding and
laterpenetration by solution.
Pwo linestions in the slide {(a) bedding as given
by banding (<(1mﬁwide) (b) cleévage - shown by
sn overall preferred orientation of secondary
biotite formed frbm the metamorphigm of elay.
floderately sorted but bimodai, Uoarse ailt to
fine sand 60%, biotite 40%, |
The shape of nearly all gralns is affected by
pregaure and the original praln boundaries sre lost.
flare grain is unaff@eﬁ@d9 ghows a modersate gpherice-

ity Buﬁ ig very well rounded.



Comptaldoiong

Guartz 500, Feirly evenly distributed although
less go in some bands which hence ded 1ne bedding
Generelly fine and very fine sand sige, coarsge ailt
10%,  Undulose extinetion common bul not domiﬁanﬁq

Megiocelage 5%. dandomly digtributed exceyt in the

less gandy layers. Grain boumdqrieg all affected
hy presgure. Uften riddled W?uh inelisiong,

ut quite fresh.

Orthoclage 5, occasionully alceroeline. #ine and
very fine gand slze.

Limonite %% Very dark brown, irregularly shaped
blotoheg. Have an overall preferred orientation
parotlel to c¢lesvage., Uue to alteration of |
biotite,pyrite oy heavy minerals ?

Blotite 35%. Generally inters tlziel but also forms
'leng stringers. Its overall alignment defines
cleaveage,

(a) Hoderately sorted but bimodal, clayey fine

and very fine pandgtone.

(b) Weathered subfelds &feﬂiﬁeg

385/174 Greenlegh grey, weatherved micanceous slate, oviginall;

o well sorted siltstone,

TS 335/174 s$lightly thick slide.

Falrly homogeneous, %here eclastic grains touch,
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isg ﬁmmé interpenetration. ylide hag an orientation
es bilotite definos clesvage.

Pell sorted bﬁt bimodal. Silt size @Tainé 104,
eley and blotite wetrix 904,

Greling sre little pffected by pressure. opherieity
ig low, grains very angular.

Compogition:

Guards 109, 11t size graine, evenly distributed.

e

inhedral,no preferred orientation. Occasionally
unduloge extivncetlon observable.

Cbetritel muscovite. Hore fine sand size flake,

folia

4]

not digtovrted.

Biotite snd ¢lasy 20%. Has an overall preferred

orientation which defines cleavage.
Homes
{a} Yell sorited bimodsl silty claystone.

{b) Weathered guartzlutite.
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DeuCULlPRIOH. O ORIBNWGy  THLH  sBCTIONL 20 IBVESTIGATH
THE  DEVRLUPEBRET  OF THE  SLATY  CLeaValkh  AHD

THE  BLRERAL  LIHSATION



SARLAATON ORI OLOEY Lafber Colling, 1971)

N =SECTION »

CLEAVAGE TRACE
™ LINEATION

P - SECTION ‘ . P

~

N

Coilins found that minerﬁl Segreﬁation had oceurrved in
the rocks he gtudied,

o orineinal erouns were presend, whicen he named 'dompin
Phe firgt was guerts rich, wica wag subordinate, and its
flakes occupnied interstitial positibnsn The gecond wes micao
rich and its orientetion vsually wag parallel Lo, and
defined, the cleavage.

He named them the ’qﬁartz;mica {Q~1) domeins’® and the
"mica (i) domaing ' resvectively.

They are usvally quite distinct entities with well
defined boundaries and were readily visible in most glides
from the fustralis Plains srea. There they regulted from

_the deformztion of bedding features.
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Fing -and Ty Sine gand glze muddy subleldaarenite,

P

ieogLong e S

B

Sradn boundarics are affected | uy progsolution.
Domaln gtructure ig only “Li“hmjd developed, In
the ! donains, blobtite greineg are subporsliel; in

k)

the (-4 domaing the blotite oriontation ig nore
nearly randoiis

Blaty eleavage and the minerel lineatlon are defindd
by siightly elongate 0=# lenses and by

gubparallel gtringers ol blotite.

B Hectlons

The domgln ptruciure 1s moderetely develoned.
Compared with A, the -l donaing are not as
o

elongates; the blotite graing are generully cmeller

o

and they have & legs preferred orlentation.

The eleavage ig not as well defined in 5 than A.

Sumnayys

the slety clesvage is dedined princip: iy by the

preferrved ovrientuilon of biotite; secondarily by

elongute u=il domains. The mineral linestlon see

ia hand gpecimen ls caused by slightly morxe

alﬁngate i domainsg znd longer blotlte grains in
than bB.

In i &omains, the blotlte 1g orviented parallel to

domain boundaries; in -¥ domains, bilotite has

little preferred o?ientati@ﬂ.
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Perpendleular to the cleavogs nlane, narsilel +to

the gtrilke of claavage.

Perpendiculaxr to the cleavage plane, perpendlcular
to the strike of cleavage.

In both slides the glaty clesvage lg defined by

a gtrong ovarall preferred orientation of blotilte,
In A the blotite flakes are longer (meon O,07ma
versus 0,03%0m) and have a wore preferred orientation
than in B,

Hence the nineral Lineation probably lies cloger

to the atrilke of eleavage than to the nole of it,

A gandy mudstone.

Perpendiculaxr fo the cleavage plane, varslilel to
the gtrike of bedding.

Paerpendicular to the cleavage plane, perpend, %o
the gtrike of bedding,

Soth A and E show local intense c¢leavage develop-
anent woich bas resulted in the oviginal sandy
pedding planes belng disrupted into Lenses, ©
praesumeably by penetratlon of the slate lato the
gandy beds.

The mincral lineation can be gesn on comparing the
alideg: dn B the biotite gralng in the ¥ regions
ave o¥%erall more nearly pavallel than in A and the

glze of the average blotite grain is somewhat larger
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10 pthen s. lence 16 lies clomer to g than j.

Cleavege lg defived in both & and ¥ by the parallel

lentetion of bletite stringers and by the

ﬁ-&
i...u

or

elongstion of the Q-4 doms

A slate.

¥ gectlon,

N Section.

Uriginal bedding ls defined by silty bands in what
wes origilnally a clay matrix,

In A, few mica flakes are orviented at large angles
to the cleavage trace: the flakes are of regular
siéw and shape,

in B, although the majority of the blotite flakes

are oriented parallel to the cleavage trace, gome
’ .

do lie at varying angles and s gignificant proporition
lieg at rig 3 anglesg.

Gleavage is also defined by the elongation of the
original silty layers il.e. the U= domalng

The individusl flakes on the P section are generally
longer and thicker than on U,

An occasional detrital muscovite flake isg present.

A subfeldsarenite.

Pervendicular to the cl&aﬁage.plaﬂe, yergemdicular
to the strike of cleavage.

Perpendicular to the clesvage plane, parallel to

the gtrike of cleavage.



Cia hend syeciuen, the cleavage is only woderately

wall aeﬁeloped, i domains are poorly represented
ag the dlotite was originaliy only present as
infersbitial clay. Overall the biobite has a
woderately stroag preferrod orleutation which defines
alaavage,l Occesional sub parallel stringers_af
Plotite cnastonosge betuoeen the sand gralns.

Hoth the individual greing and the aggvegutes of

blotvite arve slightly lovger in 4 than 5 but o

glegnificant nineral Iineatlon ig not cbservable

+ 88 Medivm and fine sand size suhfeléﬁf@ﬁiﬁas
880  Perpendicular to both the cleavage plane and sirike
of cleavage. |
838  Perpendicular to the clesvage plane snd parallel
to the strike of cleavage,
-+ In A cleavage 1s defined by biotite whigh occuples
( interstitial positions; few long stvingers are
evident, Few blotlte gralas lie at a significant
angle to the cleavage trace. |
In B the blotitve appears more evident; anastonoging
gtringers are comumon. However, the individual
mica flakes have a far move random orientation than
in A, fThis combination is uﬁiqu@ in the slides

investigated,
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In suumary, the claaVagé ig not particularly wall,
developéd, being defined by biotite wather than
oriented Qwﬁ donaing.,

4 mineral lineation ie not obsérVable in these
glides probably due to the @repon&eranc@ of quartz

with respect to bilotite.

Fine and very fine sand size subfeldarenite.
rerpendicular to the cleavage plane and parallel to
the strike of cleavage.

Yerpendicular to both the plane and strike of
cleavage,

In both slides, cleavapge is deflned by sub parallel
anagtonoaing bvlotite stringers.

In A, a significant proportion of the smaller
interstitial blotite grains lie at widely varying
angles to cleavage. fThe individual sand grains
algo have an overall preferred orientation of their
long axes: thig is thaught to be due to pressure
effects rather than rotation.

In B, the mica domains are not as broad, nor ag
long, as in A, The overall orienvation is possibly
glightly better, Again there 18 a glight

alignment of the long axes of the sand grains.

As o comparison of the glides does not readily show
a miperal lineation, 1f it is present 1ts direction

wonld lie betwean the orlentations of Aand B,



+ 174 glate with & swmall (10%) silt comtent,

1744 W Section.

1748 P Section.
The § sectlon has si gnificant varlations in size and
ghape of the blotite grzins. The majority of gralos
are oriented parsllel to the clsawage treces. In
the P geco %1on the average blotite flske ig longer
then in N snd although a sipnificant number axe
oriented at varyiag anﬁje“ to the cleavage trace
wmore lie parallel to it than in the case of W,
The quartsz grains snd thelr sssoclated beards arve
elongate parsllel to clesvege resulting in a lensodd
ghape, this being wmore common and better
develoned in P than HN.

+ 5%  Flne and very fine sand size subfeldarenite.

53R Perpendicuiar to the cleavage plane, parallel with
the strite of bedding.

5308 Ferpendicular to the cleavage plane, perpendicular
to the strike of bedding.
In B, cleavoge is almogt lMQOJwibl& to digviy #ui sh
as the basal planag of biotite hwvc an almost random
orientation and thefe ig no obgervable elongatlon
or preferved orientation of the Q-M domaines.
dlotite flakes averape 0.,05um.
In &, the biotite busal planes cre sub parallel and
hence define cleavage. Gralns now average 0,Llmmn.
Larger aggregates anastomose around the send graing o

and around some lensoid =i domaing which
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occasionelly develop. The individual gquarts sreing
are not vegularly inequiéim@nsi@nal however.

Hence, on the nicro scale, a mineval lineation is

defined by the biotite.

A banded nudstone.

Perpendicular to the basal plane of, and parallel

0 the strike of, cie&Vage.

Perpendiculaxr to the basal plane and strike of
clesvage.

In A, the biotite ils predominantly sudb patsllel to
the cleavage trace, with g signiflcant proportion,

in the u=-i domaing sidpecially, which is orviented at
very large snglesn, Thege latter flokes ure generally
the thickeagt i.e. they have a preferential growth
parallel to the maxilaum principel axis of gtrain,

in B, the biotlte flaokes again alone define cleavage.
fhe flakes sre sub parallel but generally sualler
Than in . Lhong anastomosing stringers ave
better.developed in this slide,

wlongate -l domalus are not forined iu edther slide,
fthere 1g no declsive evidence for o mineral

lineation in either slide,

A handed sendetone snd mudstone.
Perpendicular 10 the cleavege plane and bedding

gtrike, and parallel to the cleavage strike.
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+ 10613 Perpendicular to the cleavage plane and slrike of
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cleavage, and parallel to the bedding strike.

In both slides, cleavage is defined by anastomosing

biotite stringers. Yhe slides differ in these

respectst |

(a) the bilotite in & forms thicker_étring@ra whose
variation in orientation is greater than that
in A. ‘

(b) the individual flakes in the .=l domain are
legs well oriented in.ﬁ than 14,

{c) the stringers in ﬁ are nore nunerovs, but
smaller, thao in i,

In A; several large ( O.lan) detrital wmuscovite

flakes sre present: they.are often oriented

perpendicular to th@ cleavase trace and parsllel to

the bedding observed on a macro scale. This implies

thatrthe cleavage ig not formed by grain rotation.

In summary, the mineral linestion, although not

parallel to either gection 4 or B lies elcser to

A than U,

Originally = cross bedded silt and claystone.

Perpendicular to the cleavage'plane and parsllel to

the strike of cleavage.

Perpencicular to the plane and gtrike of cleavage.
Both slides s1tlll show originel sedimentary cross
bedding and banding now represented by M and g~

donaing .



ﬁiff@remgas_iﬁ domain_ﬂh&pas betyeen the tw0  glides
le thought to be due Ho the original sedimentary
structures rather than due %o metamdrphic_@fféets,‘

Xﬁ B, stringers are poorly developed, the cleavage

| belng defined by moderatély parallel individual

" flakes and small ageresetes. Only a small proportion

of the flakes lle at greater than 150 to the cleav-
age trace. In the u-it dowalns, the blotite flakes
are generally smaller and less eiangate with a
greater divergence from the cleavage trend, than

in the ¥ domaing,

There is a slight teadeney for the long axes of the
gilt graing to be orientgd-sub parallel Yo cleavage
in B than 4,

In A, in the (- domalns there is = grester
tendency for the blotite to diverge than in B,
Detritel muscovite flakes are evident, often lying
at right angles to cleavage, implging that the
cleavage is not due to rotation of'graiﬂs;_

A mineral linestlon cannot be recognized from these

glides.

Originally a crossg bedded sllt end claystone.
Perpendicular to the plane and sirike of cleavage.
Yerpendicular to the plane and parallei to the

strike of cleavage.
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Iin g, the ¥ domaing are charscteriged by stubdby
blotite grains with & good preferred orlentation,
In the Q=i domaing, graln sizes and ghapes arve gimie
lar but more lie at large angles to the cleavage
trace which ig not eangily recogﬂizablﬁ in these
domalns.
In A, the domgin structure is bebtier developed. As
the clewvage developed it deformed the sandy layers
resulting in thickness veriations, loeally
boudinage gtructures nlmost develop. In fhe (=M
domains the orientation of biotite ieg nearly randos,
seemingly having formed wherever there wes gpace
to do so. In fheAﬁ domains, anastbomosing stringsrs
are comon; biotite flakes avye neprly all parallel
to the eleavage {raceﬁ

Overall there ig little difference between the sliden

Weathered fine sand silze ﬂubfgld;menitae
Perpendicular to the cleavage plane and also strike
of bedding. |

Perpendicular to the clesvage plane and parallel to
the gtrike of bedding.

in B, the oleavage is only moderately developed
being defined by both small flskes and large
agoresates of blotlite. Th@ small flgkes have g
felrly random orientotion, the lavger strivgers sre

gub parallel.
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in f, the gleavaze 1a some

thun o dp o in thet the small

n osnd 1o still reflected by

detrital puscovite flakes

during eleay foruantion.

&

“he ninaral lineptlon ss defined by blotite lies

closer to the plane of & than o

Yriginglly a z2ilty claystons,

Perpendioular to the clen plange end slso strike

i)

Parpendionlar o glesveze plane and nersilel

2 %he strike of clesvage.

e

in up the glesvaye 1ls defined by a sub pavallel

&
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arieatatlion of blotite

g s P
sraing whose aver

s large provordlon of the basgl

dm oLy bhe gnsgtonesi
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ihe
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viotite Tlskes lie ai lavge anglen

again, cleav aroved nodt to bave formed

robation as detritel wuscovite Tlskes can be sson

o

ghioh trond at right #log
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fhe mineral lineation lieg close to the orientation

of slide B,

Uriginally a cross bedded silty claysione.

Yerpendleular to the wvwlane o¥, and strike of,

cleavage.

Perpendicular to the plaone of, and parallel to the
gtrike of, cleavagze, |

Ag cleavapge developed, it tendeq to digrupt the
orlginelly straight boundaries of silty layevs
produecing a saw tooth appearance. Thisg, and the
biotite orientation, deifines clesvege in both glides.
t gnd =i domaplns result primarily from the initial
bedding.

In glide A, the biotlte of the Q=M domaing is
intergtitiel and althougo 1t has a slight overall
preferred orientation parallel to the oleavage

trace, moet flakes lie at significent angles to
cleavage. In the M dowains, the preferred srientatio:
of the blotite is good with relatively fow flakes
Iyiang at angles greater than 150 from the cleavage.
liany of those that do, lie mt right angles.

In glide B, more flakes lie parallel to the cleavage
trace. The flakes tend to be slightly shorter end

often thicker than in A.

In gummary, it is not possible 4o see a mineral

linestions cleavagé ig not due to grein rotation as



these slidaes show an elongation and smearing of
bedding; cleavage is bebter defined in.the H than

W=M domains as usual.



BROWN HILL susGRoup

INMAN HILL SUBGROUP

CARRICKALINGA HEAD FMN.

ULUPA SILTSTONE EQUIVALENT

PEPUARTA TILLITE & TARCOWIE
SILTSTONE EQUIVALENT?

TAPLEY HILL FORMATION
EUDUNDA ARKOSE MEMBER

o Major geological boundaries

2 Minor geological boundaries

—_— Axial plane trace of syncline

THE POSITIONS OF GEOLOGICAL DATA DRAUGHTED ARE
ASSUMED TO BE ACCURATE

THE GEOMORPHIC SURFACE IS SKEWED THROUGH 30 IN
A WESTERLY DIRECTION

Kkilometres

AUSTRALIA PLAINS

INTERPRETATIVE THREE - DIMENSIONAL REPRESENTATION




AUSTRALIA PLAINS

INTERPRETATIVE GEOLOGICAL MAP

Dolerite, lamprophyr e

BROWN HILL Unit1. Black, well indurated phyllitic slate.
e Unit2. Karinya Sh. Mem? Bleached, pyritic black slate.

Rouep Unit3. Brown, green and grey, cross. siltstone.
INMAN HILL Prominently outcropping, cross bedded and banded pyritic

variably
Spottily weathering feldsarenite with a variably developed
PlBeRAUE Rty praaveni:

KANMANTOO
GROUP

CARRICKALINGA  Dark greyish green cross bedded lutite with thin arenaceous
HEAD FMN bands. Variably siaty <
: cleavage. :

R
Light greyish green occasionally Pyritic & Cross bedded, variably
- ULUPA SILTSTONE  |J3ht Srevisn areen oeca ool s cleavage. Passes

<
gu EQUIVALENT. transitionally into Pepuarta Tillite.
< PEPUARTA TILLITE  Green pink& brown sandy & occasionally pebbly mudstone grading to
z & TARCOWIE SILTST. mudstone, CI of quartz, hornblende. siltstone. granite and gneiss.
'«'% EQUIVALENT ? Slightly pyritic. ~ White cross bedded quartzite facies.
‘s TAPLEY HILL Laminated, weathered ochreous siltstone, usually capped
g FORMATION by kun

Eudunda Arkose Member

—————==== = =% — Major geological boundaries. Probable. Inferred.

———— -~ -2 - Minor geological boundaries. Probable. Inferred.

A~~~ A A AN~ Faull.  Probable. Inferred.

m Axial plane trace & plunge of syncline & monocline

/7‘: ,9‘.: Attitude of bedding. Overturned :
/\m \ Attitude of cleavage and of bedding/ cleavage intersection.

. 53

69 Opencut barytes Bas 1.0 5 10 5 20

A Ba AR S
- , kilometres
T
e Road rack

. . House  Ruin

Dark colour shades imply outcrop; pale shades imply float mapping
only.
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