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ABSTRACT

This report describes the stratigraphic sequence and the
structural geology of the area. T?e stratigraphic sub-divisions
have been discussed in detail anSAZZny features defining deformation
within the units. Often phenomena pertaining to points largely
ol academic interest have been mentioned, Although not wlways
significant in determining the regional geology, these have been

included to provide a possible basis for future detailed work

in thisg area,
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INTRODUCTION

The following report and accompanying maps are submitted as
an Honours field project 1961,
The area mapped is located on the Adelaide one mile sheet
between Third Creek and Fourth Creek which bound the southern
and northern extremities respectively. Total area mapped was
about 1% square miless
The most recent previous mapping was done by Sprigg in 195L
The aims of this project were 3
l. To map and describe thel} lithologic units and derive
a stratigraphic sequences
2o To determine the geological structure of the area, wih

with special attention to the faults.

PHYSTIOGRAPHY

The drainage of the area is mainly towards the west giving
rise to deep, fairly rounded gullies orientated east west. The
gullies tend to widen out along the western front of the area
where broad protruding grass-covered spurs with gentle slopes are
the dominant featuress

By the process of erosion upstream, Fourth Creek has cut
a rugged gorge through the horizontal quartzite in the north-east
of this area and several falls of up to 150 feet have developed.
Further downstream the gully characteristically widens as 1its
course passes through phyllites eventually giving rise to alluvial

flatse
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Along most of the gullies accumulations of scree exist to
a varying extents
The gullies generally support heavy vegetation, however

the steep sides show fairly good outcrop. The hill tops are cov=-

- ered by grass or light scrub and rock outcrop is either poor or

lackinge
TECHNIQUES
ae PField Procedure: involved.

1l. Following the quartzite beds which provided
stratigraphic marker horizons and mapping the
distinet continuous units within the phyllitese.

2. Recording the structural elements shown on the
structural fact map, principally obtained from
the phyllites and slates exposed along the road
cuttings.

be Laboratory Procedure
l. ©Selective units were sampled and macro and micro-

scopically examined,

These selected specimens were not intended to

represent a complete petrological coverage of
the areas .

2. Stastistical analysis of structural data was done
by plotting the pdles.of the planes of bedding,
foliation, cleavage and jointsj and the directilons

and plunge of lineations on a Schmidt type equal

area net.
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Field data was placed on kodatrace overlays on enlargemeut s

of air photos numbers 121 (9624,9625) Department of Lands Suwvey

- 327 (1959)s The scale of these photos was 1" represents 6601,

This data was transferred to the Department of Lands
topographic plans of "Adelaide and Environs" of the same scale.

Fact maps of the geology and structure were compiled and
over-lays of interpreted rfeology and structural trends were used

to show the results as clearly as possibles

IHE STRATIGRAPHIC SEQUENCE
as General

The area mapped includes the upper part of the Stonyfell
Quartzlte Formation and the lower part of the Upper Slates and Rk
Phyllites represented in the Torrensian Series of the lower
Adelaide System. These beds are of upper Proterozoic ages

The Stonyfell Quartzite unit forms the steep sides of
Fourth Creek and about 600 feet of outecrop are recorded in the
north-east part of the area mapped.

Stratigraphically overlying this quartzite is a monot-
onous succession of slates, phyllites, and siltstones with inter-
bedded thin guartzite and sub-arkose horizons and discontinuous
lenses of dolomite. This Formation reaches a maximum thickness
of about 700 feet,

be Stratigraphic Fubdivigsions

Gonsidering all the mappable horizons in stratigraphic



succession, it is possible to distinguish nine distinct litho-
logic sub-units which can be grouped into four generalised units.

The complete stratigraphic sequence is seen in table I,

ADELAIDE SYSTEM
TORRENSIAN SERIES

Sub=-unit 9 Felspathic quartzite

Sub-unit 8 Sub arkose

Sub-unit 7 Massive quartzite (field name)

Sub-unit 6 White well-jointed quartzite (field mname)

fVPPEK-S#ﬁ¢E$% Z Sub-unit 5 Massive siltstone with interbedded
o quartzite (field name)

Sub-unit 4 Siltstone

_ Y
FOR M AF4oAL, g s Sub-unit 3 Subarkose
u
Y i Calcareous argillites with silty dolomite bands
o and associated pyrite
a VNI A. ( Sub-unit 2 Siltstone
S Calcareous argillites and occasional thin dolomitese
S - - . . .
- ub-unit 1 Quartzite (field name)
- QuarTsrE w R
FORMAT oM géé Table I The Stratigraphic sequence 3rd-lth Creeks
% &5 area, MorialTae

Between all the units 3 = 9 undifferentiated slates,

phyllites and siltstones occur,
Where the rock types have been microscopically des-

cribed and classified this name is applied to the appropriate unit

in the above sequence. For the units not microscopically examined

it is considered adequate for this report to retain the field

terms,
For the basis of classification and any inference drawn

from the thin section study, refer to Appendix A,



ce Description of Stratigraphic Sedquence

Unit A,
| Sub-unit 1. Quartzite.

This unit is represented by the upper 600 feet of the
Stonyfell Quartzite. It is extremely massive and persistant and
extends north and east of the boundaries: of the area mappede. Dense
horizons within relatively less massive rocks, give rise to the
water-falls in Fourth Creek.

Bedding and cross-bedding are discernable in this unit and
within the quartzite this interbedded shaley layers show well Rmwd
developed foliation.

Unit BS

This unit is dominated by caleareous: slates and phyllites
with interbedded discontinuous lenses of dolomite. One mappable
siltstone horizon is also represented.

In the western part of this area outcrop is poor, however
kunkar is abundant as 'float'! in some areas and as a continuous
calcareous capping cementing highly decomposed fragments of
phyllite and slate,

Blue and buff colored dolomite bands are highly siliceous
in nature, and reaching a thickness of up to 10%, The most strongly
out-cropping bed may be followed for about ten chains. The akkitd
attitude of the dolomite beds suggest they are interbedded with

the adjacent slates.
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The dolomite band represented by specimen 25 shows a marked
lateral facies change within a short distance from siliceous
dolomite to a calcareous siltstone.

Some dolomites have small amounts of pyrite associated

with theme

Sub-unit 2. Siltstone Refer Appendix.A.
Spec. NO. 215'/2)""

This horizon is distinct but its poor extent limits
its use as a marker horizon. it outerops as discontinuous low
cliffs, about 8' high, and is typically dark-grey brown in
color,.

This sub unit consists of an indurated siltstone inter-
bedded with slates, phyllites, and dense fine-grained quartzites,
Thewe members average about 9 " ; 12 " in thickness zxexz and
are intermittent.

Foliation is well developed and often obliterates
bedding planes, however good bedding and cross-bedding are

exhibited in the enterbedded quartzites,

Unit C

Immediately overlying Unit B is an arenaceous horizon
followed by 2 strongly developed horizons of indurated siliceous
siltstones, These three sub-units are grouped as Unit C,

Sub-Unit 3, Sub-Arkose. Refer Appendix A.
Spec. No 215/8

This arenaceous sub-unit marks the transition from the

underlying calcareous rocks to the dominantly siliceous rocks of
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the areae

This is a mappable unit, easily distinguished in the
field by its friable, limonite stained,pitted, weathered surface.
The boundaries are not always easily observed. However from
those seen in the pattern of the scattered out-crop, it is believed
that this sub-unit is essentially conkinuous and about 15! thick.
Along its eastern extent this sub-arkose grades upwards into the
siltstones of sub-unit %, To the south it lenses out into phyllies:
and siltstonese

The lithology is generally eonsistent throughout but it
tends to become more massive towards the south west where verticeal
jointing 1s strongly developed.

Macro and microscopic study fail to find any specifiec
feature peculiar to this horizon and in these aspects it appears
similar to the sub-arkose in the overlying unit D.

Sub Units 4 and 5. Siltstones. For sub-unit %, Refer Appendix A
Specs No 215/ 16

These siltstones. outcrop discontinuously and may form
cliffs of up to 28& 20' in the sides of the valleys.

Within both these sub-units the lithology varies:
vertically and laterally between extremes of soft grey-buff phyllites,
indurated siltstones, slates and fine grained massive quartzites.
These members vary in thickness between 3" and 2% averaging about
9%,  Lensing out is common as an original sedimentary phenomena
and as a secondary feature due to the development of boudinage

structures.



The sub-units are characterised above all else, by wide-
spread occurrence of well developed foliation, most clearly
defined in the more incompetent members.

These units tend to lens out laterally into undifferentiated

phyllites.

Unit Do
This unit is dominated by & rapid succession of arenaceous
members becoming more felspathic towards the top.

Each sub-unit has a specific characteristic whieh may be
distinguished in the field and for this reason they are good
stratigraphic marker horizons. Their use is limited because of
the discontinuity of outerop. and their lensing out.

All the sub-units are less than 20% thick.

sub-Unit 6. White well jointed quartzite.,

This unit is a white, fine grained dense quartzite which
breaks easily alongwell developed joint planes. This jointing is
speclfic to this unit.

A series of shallow pits follow this horizon which
WEXE apparently were dug to quarry this quartzite for building

stone,

Sub-Unit 7, Massive Quartzite,

This unit was first defined in the field along its eastern

extremities as a dense clean grey quartzite containing hematite, /



Ve
The bed varies in thickness and in the amount of hematite along its
extent. However its markedly massive character persists.
In the west of this area this bed has developed into a
white-grey massive quartzite intercalated with dense siltstones and
some slates.

Sub-Unit 8 Sub-Arkose Refer fAppendix A,
Spece. No 215/6,32,35,

This is the most extensive marker horizon in the area
and may be recognised in the field as a fairly coarse grained
quartzite-sandstone, iron stained, pitted, and has a friable
weathered surface.

The representative thin sections were studied to determine
what petrological and textural consistency could be expected along
such a marker horizon. The results: show that the eonstituents
and their textural relationships are remarkably persistent.

Field study also generally implies this. However towards:
the eastern extremity this bed tends to become extremely massive,
Sub=Unit 9, Eek: Pelspathic Quartzite, Refer Appendix A.

Spee. No 215/18,36,
This is the uppermost mappable stratigraphic unit in the
area. Lithologically it is a fine grained, iron stained, white
quartzite. Textually it varies along its extent developing a.
poor.foliation toward its eastern limits. This feature is shown
by a difference in the textural redationships of the representative:

thin sections of this sub-unit.

lhe outcrop pattern of this unit forms a closed structure,
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the nature of which will be described later.

- Undifferentiated Phy1llit a Slates

These occur between all the described units, above the
Btonyfell Quartzite, These rocks show great variety in lithology,
homogeniety and strength of outecrop.

The exposures: available show a maximum degree of metam-
orphism equibalent to the Greenshist Facies. The phyllites are
generally strongly crenulated, developing strong foliation planes
along which chlorite and sericite accumulate. Compositional band-
ing is also a common feature.

Associated with the zones of maximum deformation,
irregular veins and masses of secondary quartz are commong.

Throughout these phyllites there ar@ zones. showing
varying degrees of decomposition to white, red, and extremely,

calcareous clayse.

BENVIRONMENT OF REEKNRXX DREPOSITION..

In such a limited area it is not expected that a full
understanding of the depositional environments of the formations:
represented can be obtained. However the rock types and their
relationships do provide certain implications.

workers
kxexgimws Previous. maxkemyx have postulated a regional

interpretation of the Torrensian Series. They suggest that the

transgressive nature of the beds and their distribution combined with
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the characteristic lateral and vertical facies changes indicate
a continental or paralic environment of sedimentation, with
deposition in isolated basins kaxExzkaitimwximx having shallow
interconnections,

The members of the Torrensian Series in this area do show
marked facies changes. Low in the section the dominantly calcareous
argillites show numerous scattered lenses of bedded dolomite con-
taining pyrite grading to silty dolomites and calcareous argillites.

Such phenomena are characteristic of a restricted lagoonal
environment.,

Overlying the calcareous beds of Unit B the features of the
rocks in the sgccession of silicequs argillites are indicative of a
deltaic environment on a stable shelﬁ‘zone. Slight instability of
the depositional site is suggested since in 600 feet of sediments atl
least 8 distinet interbedded horizons are included,

This area then appears to offer good evddence supporting

the postulated regional interpretation.

General,

Bedding planes, joilnts and major folds are exhibited best by
the competent beds of the area. Between these beds, the more
incompetent rocks provide most of the structural data.

It is intended to

1. Briefly describe the structural elements recorded and
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Two generations of flow cleavage exist in this area.

(a.) Most foliations recorded in the undeformed areas
- represent flow cleavage or slatey cleavage. These generally dip
slightly east striking O - 20 about the North -south direction,
| These have been produced by flow paralleit to the bedding,
(be) Within the phyllites true axial plane cleavage

from minor folds and flexures can be determined.

Most of these show a generalised attitude of strike 30°
and dip Hffeast which are markedly steeper than flow cleavage (a,)
These steep attitudes are widely distributed throughout the ares
and the fact is significant that the axlal plane cleavage of the
west dipping beds.in the brick works quarry complies with this

regional trends

2e Btrain Slip Cleavarge,

Strain slip cleavage is understood to represent a physical

break within rocks on an extremely small scale. Refer Append%X‘B,
Photo e

This is commonly Seel -SRebmpidmsl—scete- in the phyllites:
where it appears to deform the earlier formed gently dipping
flow cleavage.

The attitude of the strain slip cleavage is generally
consistent with the steeply east dipping axial plane cleavage measured
throughout‘the area.

D. Lineations
Of all the structural data. plotted statistically,
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the lineati@ns show the best concentration of points. The plunges:
are generally between O°~ 2d’in directions approximating to
235°and 55

Measurements in most cases were made on foli&tion on
cleavage planes, Generally they are produced by extremely small
crenulationse

Significant is the fact that ocecasionally within close
proximity well defined lineations were recorded plunging in
markedly different directions and by different amountss in fact
se¥eral single specimens exhibit two different directions: of
lineations, superimposeds (Refer Appendix-B: photo 6).

All the above mentioned lineations are 'B' lineations:
which represent axes of rotation and in effect, fold axes. The
value’of the plunge of these lineations is important and it was
not uncommon to find low angle plunges completely reversing
direction within close proximity.

Distinct from the magnificent abundance 'b¥ lineations:
throughout the area two examples of 'a'! lineations were observed,

During the formation of some boudin structures flow
around massive @uartzite boudins, commonly formed lineations
parallel to the flow direction., These are 'a' lineations.
In the zone of intense flexuring in sub-unit 6 'a' lineations.
were produced on the foliation planes representing slippage along

these filanes normal to the axis of the fold.
No 'a' lineations are plotted on the mape
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some local implications.
2o Discuss the significance of these elements and apply
them to the structural interpretation of the area,
Notees For statistical analysis of structural data it is now
realise&fghe numbers of readings were inadequate to be wholly
effiective.. The results do, however define general trends and these

are used together with field evidence in the structural interpretatim,

I, DESCRIPIION OF FIELD OBBERVATIONS3

The best attitudes are obtained from fine grained quabkt-

zites interbedded with siltstones and from some arenite units.
Interpretation of bedding is often doubtful because of the
dominence of foliation in the aé&llaceous rocks.

The plotted attitudes observed on the stereographic
net show a marked concentration of dips between Oo and 30o and
strikes varying 20°east and west of north. Irregulatities can be
explained by proximity to fault and flexure zones.

on
Cross bedding throughout the area is #E a small scale

and indicates that none of the sub-units ===, have been over

turned, although local overturning is observed in some phyllites.
B. Foliation.
Any plane seen in the field which was not interpreted
as bedding or axial plane cleavage has been recorded as foliation.

The recorded attitudes were plotted and the widely
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scattered results indicate considerable flexuring within the

phyllites.
The recorded data showed a maximum concentration having
attitudes generally coincidental with bedding.

This phenomena is obvious in the field where the foliation
of the phyllites is commonly coincidental with the bedding plane of
the members of intercalated quartzites., Several exceptions occurs

1. Adjacent to the Montacute Fault Zone the foliations
recorded in the phyllites and in the shaley bands in the Stonyfell
Quartzite show a fairly constant attitude, i.e. striking generally
north-south and dipping 45PE.‘ Bedding im this area has a steep
westerly dip in both units,

2o  Heattered vertical foliations are recorded related to k&

the more intense flexure zones.

C. Cleavage.
Iwo main types are recorded,
l. Flow cleavage
2, Strain-slip cleavage.,

le Flow Clesvare,

(also known as slatey cleavag§ and commonly as axial plane
cleavage,

Flow cleavage develops essentially by recrystallisation and
(,}U
consegnent orientation of minerals, controlled by pressure. This
should not be assumed necessarily maxxax parallel to the axial

plane unless proven.
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B. Minor Folding,

It is intended to distinguish between the two types:
of minor folding represented in this area by the use of genetic
term (over turned minor folding) for the most dominant type. The
two types are;

le Overturned minor folding
2o Drag folding.
l. Overturned minqr folding,

The axial planes of these folds are northesouth striking
with a steep easterly dip. (refer Appendix B, photo 2.)

In almost every case the displacement in these folds shows:
the top block moving to the west.

Ihe intense flexure zone in sub-unit 6 exhibits this type
of minor folding in a more competent bed and the structures here’
indicate the development of insipient imbricate structuress

On a small scale mmmpike complete overturned folds were
observed?nghe long attenuated limbs of the folds were parallel with

the regional flow cleavage. (Refer Appendix B. photo U4,)

2o Drag Folding

True drag folding may be distinguished from the overthrust
minor folds by the continuity of their roots,

0f the few drag folds seen, the best examples were
displayed in the competent quartzite beds interca&ated with the

siltstone horizons.
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Fo Jointing,

Jointing is well developed throughout this area
particularly in the dense siliceous siltstone units. A1l joints
are essentially vertical,
Two generalised strike patterns are dominant
1. Strike 20 about a north-south direction.
2, Strike 20° about an east-west direction.
Vertical tension crecks in flat lying boudins are commonly
developed and filled with secondary quartz., These appear consistentt

with the regional joint patterns of this area.

IT MICROSCOPRIC OBSERVATIONS.

Incidental to the original aims of the thin section study
two factors of structural significance have been observed. It is
not intended to use these phenomena quantitatively in the structural
interpretation, however controlled sampling of orientated specimens
from the area could achieve this.

The features noted are;
(as) Textural Relationships of the Grains.

In the arenite rocks a dominant secondary growth
of qugrtz surrounds the original detrital grains and fills the
intergranular spaces. As a result of this redistribution the
intergranular boundaries of the quartz grains are characteristically

sutured. In most sections undulose extinction was observed.,
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This regeneration of quartz is the direct result of pressure
within the rock and the quartz is redistributed according to the
Reicke principle,

During this period of deformation and directly related to the
applied stresses, the grains have developed a well defined elongate
orientation,

(be) "Pressure Shadow" Development.

In thin section 215/13 large cubes of pyrite are
dispersed throughout a dolomdtic siltstone rock. Recrystallised
quartz occurs as veins. throughout, and more significantly concen=
trated as "tails" diagonally opposed across the pyrite cubes. The
crystallised quartz and kke associated tourmaline in these "tailg'"
represent "pressure shadows" of the pyrite.

This phenomena indicates stress within this rock

about a coupley (Refer, Fairbairn 1949). [%ee:nAq.esuovi]

\ RECRYSTALLISED QAT2%
TOouAMm ALIVE

FOSTMLATED sTREss PIRECT 0y g
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ITI STRUCTURAL INTERPRETATION

The structure off this area has resulted from two distinct
phases of deformation. These were probably successive stages of
the same period of diastrophism since the rocks have been deformed
about the same generalised north-south axis of rotation in both
placess.

(a) Phase 1,

In the first phase the structure of this area was
dominated by the east limb of a broad gentle regional anticline.
This is suggested by the generalised low easterly dippling bedding
planes and the fact that the minor drag folding shows displacement
ol the top block to the weste.

During this first pliase the more incompetant rocks
developed a distinct flow cleavage and stabistically this plane is
generally coincidental with the bedding planes, The regional strike
is generally about the north-south direction.

No evidence was found in this area to suggest that this
flow cleavage was necessarily axial plane cleavage of the regional
limb structure.

xxxﬁxaﬂEa§X§xﬁﬁxwzxmxﬂh&EﬁszXxxxhﬁxﬁéKKX§§Mmex@tham&Xﬂaga
HHAXASERX AN X X B EE XWX SR FERA X B E BB ENE B X8 EXRARA knagE

In this first phase the main folding about a generalised
north-south axls was complicated by the lnterference of a weakly
gexsgpad® developed cross folding about axls approximately east-—

weste
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This cross folding commonly results in flexuring and
reversals of plunge which are shown on the structural trend map.
Although the cross Tolding is slight it was sufficient to develop
the insipient basip structure as exhibited by sub-unit 9, This
gives rise to the unusual closed out crop pattern cutting across
the topographic contours,

Several other trend lines on this map also show marked
degrees of closure, In particular the trend im the centre of the
mpp indicates an initial anticline with an approximate north—south
axis related to flexuring in the regional anticline and a super-
imposed axial depression caused by the secondary east-west fold
system,

Also assoclated with phase 1 is the development of beudinage
and fjbinting, The wide spread occurrence ol beudinage is considered
4 Peatwre of Lhic early phase of broad foldinge

Most of the joints of the area are the vertical tensional
type described by Badgley.

The two dominant joint strike patterns of the area show
vertical joints essentially parallel tomg perpendicular to the
fold axis of the initial regional anticline. These are a late
stage development of the first period of deformation following the

release of pressure from the rocks of the area,



(b) Phase 11
A second phase of defbrmation suggests strong
overthrusting from the east, showing relatively greater deformation
than the first phase,
The time interval between the two phases could not
be determined. - This second phase of deformation is suggested by
l. Over-turned minor folding
2 Strong over thrust faulting

3¢ Lineations.

1. Overturned minor folding.

The pre-described attitude and displacement relationship
of the abundant root-=less over-turned folds and strain slip cleavage
in the phyllites suggests strong deforming forces from the east.
These phenomena are secondary because the earlier formed flow
cleavage 1s deformed by the folds and intersected and digplaced
by the axial plane cleavages., |

Further evidence is seen from the intense flexuring
and insipient imbricate structures ofﬁ%ﬁits 6 and 7, and the
sharp localised flexuring in sub-unit l. Deformation in these
two latter examples takes place about axes slightly east of north,
2. Overthrust faulting.

The attitudes of bedding and foliation in the Montacute
flault zone show marked differences from tLhe generalised trends of

this areae. Observation of both sides of the Tourth Creek gorge



a quarter of a mile east of the Morialta PFalls kiosk shawxkthz

si=ms the thick horizons in the Stonyfell Quartzite (sub-unit 1)
change in attitude from essentially flat lying beds to dips of

30-H0 degrees west. (Refer Appendix Be photo 1) The bedding attitude
of the phyllites immedilately west of these sudden flexures also show
a general LO degrees westerly dip.

foliation in this zone of both the phyllites and in
shaley bands within the Stonyfell quartzite have been described as
axE steeply dilpping to the east,

The lithological contact between the Quartzite and
adjacent phyllites forms a V shape upstream indicating an easterly
dipping contact plane, Calculation indicates an easterly dip of
33 degrees, Secondary qguartz occurs scattered arvound the north
cast extremity of sub-unit 3 andvein quartz is also common in thés
viecinity.

It is thits intevrpreted that the north-south contact
between the phyllites and Stonyfell Quartzite is a reverse fault
dipping about 35 degrees to the east, the eastern quartzite block
having
Hux been overthrust to the weste

Similarly the steeply westl dipping heds in the brick
works quarry and on the road entering Morialta reserve and the
steeply east dipping axial plane of a small over thrust fold in the

gUarry supports the presence of the postulaied Hden fault less than

4 mile to the west of the quarry. This fault has been mk postulated
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by numerous workers, Kerr Grant (1952) showed a displacement
of about 500' from gravity survey résults.
The Eden Fault is here thought to have originated as an
ATTITUDE OF THE
overthrust fault dipping km east, consistent with th%4Montaoute
Fault,e

Referring to Map 1 and the cross sectlons, the Zpxizk
spatial relationships of the Stonyfell guartzite appear anomalous,

Along the northesouth fault @® the Stonyfell quartzite
has been thrust over slates and phyllites which stratigraphically
are only just sbove the calcareous horizons., These calcareous
horizons are about 4OO' below the marker horizons 5,6,7, and 8.
(seen from east-west cross sechion)

Along the cast-west contact between the Stonyrell quartzite
and the phyllites (parallel to the Norton Swmmit Road) the
guartzite is almost immediately over lain by the marker horigzons
5,6,7, and 8.

The calcareous beds are absent.

Because of this space relationship between the Stonyfell
quartzite and the phyllites, it is assumed that the fault swings
around to a south-east direction and the quartzite block also
over-rides the phyllites group to the south.

The structural trends on the western side ol the fault
do imply some rotation towards the south-east,
This fault then becomes a hinge fault which is a common

phenomena throughout the Mount LoPfty Ranges,
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3. Lineations,

Since lineation ls essentially a descriptive term the
genetic relationship of the lineations in this area is not easy
to define. These lineations are linked with some procecs of
rohation and do therefore indicate the directions of movement
in this area,

In both phases of deformation rotatlon about a "generalised
north-south axis'" has becn used throughout this reports IZXTHZUZK
IREX X XNER KA BREXGHEWX N AXYIRRXEX HREE SXARK AKX B hkonE XA R R REX IRk g
bAr Analysis of the lineations show varying plunges in directions
approximating to 235 degrees and 55 degrees, Their abundance
and highly developed nature suggest they were produced by fairly
severe regional deformation.

These facts suggest that the majority of lineations in
this area were produced by the more severe overthrusting activity
which caused rohation about an axis slightly more east of north
than the approximate north-south axis of the phasel folding.

However marked variation in plunge directions in short
distances and even in the same specimen (refer Appendix Be, photo: 6)
suggest, the lineations of this area can be related to at least
two patterns of deformation. These lineation directions and
plunge walues indicate superimposed Tolding (or more speclfically

rokation) in this areas
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BCONOMIC GROLOGY

Phe only rocks in this area of commercial interest are the
Stonyfell Quartzite and the deeply weathered slates and shales
along the western boundary.

North and south of this area large quarries are producing
road metal from the Stonyfell Quartzite horigon. Although all
factors of quality, reserves and access etc, are favourable it is
doubtful if the quartgzite in this area will ever be quarried since
most of it is within a national reservé.

The brick works guarry at the beginning of the Norton Summit
Road has been established for many years. Raw material SEXNBERNBEkEN
consumption is 150 = 200 tons of weathered shale per day,
PProduction is about 20,000 bricks per day. The brickmaking shales
in the quarry are extremely weathered and have to be guarried
selectivelye.

Shales occur along the entire western front of this area and
test drilling would probably delineate isolated reserves of brick-—
making shales., The suitabllity depends on the colour, degree of

weathering and impurities.

SUMMARY AND CONCT,USIONS.

The rocks out-cropping in this area are malnly
undifferentiated phyllites, slates and shales. The stratigraphic
sequence may be divided into four units and 9 sub-units. These

rocks are highly calcareous and dolomitic in the west as distinct
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from those in the east which are straticraphically higher and
show markad a marked development of siliceous siltstones and
an interbedded succession of thin gquartzites, These quartuzites
constitute good marker horizons.

In the north east of the area the thick quartzite
represents the Stonyfell Quartzite FPormations This is a specirlic
unit and stratigraphically underlies the phyllites,

The rock types and their relationships indicate a
shallow water environment of deposition on a fairly stable shelf
ZONE,

The structure is dominated by a broad easl limb of g
regional anticline with an approximate north-south axis, which was
produced by an early phase of folding.

Subsequently this limb has been gently deformed by cross
folding about cast-west axes.

A later phase of deformation involved strong over thrust-
ing from the east. 'The competent Stonyfell Quartzite reacted
by being thrust over the phyllites to the west along a steeply
east dipping reverse fault.

The incompetent phyllites define the deforming forces
by complex flexuring, overthrust folding and movement along Toliation
planes,

These phyllites show an abundance ol structural phenomensa
and 1t is suggested that with greater numbers of field observations’
statistical analysis of this data may disclose more detall of thisg

aspect,
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APPENDIX A,

Selected Rock specimen and thin section descriptions,

The following specimen locations are shown on the geological

interpretation map (Map 1.)

Nos, 18,36 represent sub-unit 9
6, 52, 35 represent sub-unit 8
16 represent sub=unit i
8 represent sub-unit 3
2l represent sub-unit 2
13, 25 represent Dolomitic horizons

Classification of these rocks are based on Pettijohn's Classiflcation.

Unit D, Sub Unit 8

Sample 215/6

Locality Refer Map 1,

Classifications Felspathic quartzite or sub arkose
Description

Macro. Clean,white fairly massive arenite with some limonite
staining. Weathered surface pitted, brown .

Micro Principle components, quartz and felspar. Dominantly close
packed, no cementing agent between grains.,
Texture essentially an interlocking mosaic of anhedral
hrunAAREEEXERE quartz and felspare The grain SHMEEREX
boundaries are characteristically sutured and most grains
show undulose extinction, and show a distinct common
elongatédir orientation.
Quartz. About 80% of the rock, two generatlons suggested e
The irregular sutured intergranular boundaries exhibit
secondary growth of guartz around the detrital grains.
Felspar, Up to 25% of the rock, consists dominantly of
wicrocline. The grain boundaries are definite and sub-
rounded representing original detrital grains,

[



Unit D. Sub Unit 8,
Sample 215/32
Classification. Felspathlc quartzite or sub arkose

acro and Micro essentially as in 215/6 (above)

M

Unit De Sub Unit 8,
Sample 215/3%5
Classificatione Felspathic quartzite or sub arkose

Description
Macro and Micro essentially as in 215/6 (above) with a greater
degree of limonite impregnation,

Unit D, Sub Unit 9,
Sample 215/18 |
Classification « Sub arkosge

Description

Macro Clean, grey white fine grained arenite containing sericite
on a poorly developed Ffoliation plane. Small pits on
weathered surface show weathering out of felspar grains.

Micro  Frinciple constituents quartz, felspar and sericite.
Texture essentially equigranular sub rounded grains,
Dominantly open packed. The intergranular pore space containg
abundance of sercite and chlorite, ‘
Quartz. About 65 % of the rock., Equigranular, grain
boundaries rala definite and rounded showing only a slight
development of secondary quartz, Undulose extinction not
dominant but less than 20% show the origingl detrital grain
shape. Fracturing of the grains is TE1€ .

Femlspar., About 20% of the rock. Mainly microcline and
orthoclase., The orthoclase shows greater degree of de~

composition.The felspar grain boundaries are distinct.
Sericite. About 15 % of the rock most of which is not

The Tlakes tend to show a common orientation producing the

i



weak follation planes in the rock.

Unit Da Sub Unit 9/
Sample 215/36
Classifications elspathic Quartzite,

Description .
Macro White sub-friable to quartzitic texture relatively coarse

gralned arenite, Slight reddish-brown iron stained weathered
surface,

Micro Principle constituents quartz and felspar, Most grain
boundaries sutured. Few (especially felspars) show original
detrital shape., Grains are fairly close packed,

Quartz. Constitutes about 75% of the rock,Secondary quartsz

growth common and often the original grain shape shown by
a rim of inclusions. Gralns commonly fractured although
ndulose extinction observed in only about 50%.

Felspar. About 15% microcline and orthocl@se in approxe
equal proportions. The microcline retains its original
detrital sub-rounded grain boundaries. The orthoclase
shows varying degrees of decomposition to sericlte and
chlorite.

Unit C. Sub Unit 3.
Sample 215/8
Classification Sub arkose

Description

Macro Essentially a clean white sub frieble arecnite.

Micro Principle components quartz and felspar. Texture is an
interlocking mosaic of anhedral gr%ﬁs, the boundaries of
which are sutured and irregular and have one common
orientation.,

Quartg@, About 60% of the rock., Some grains fractured, most
show an envelope of regenerated quartz. Undulose extintion
in most grains.

Relspar, @Brthoclase and microcline occur in sbout the
#x same amounts,



The grains have been stressed as shown by the markedly

wavy twin patterns. The sub rounded original grain

boundarjes are generally preserved. The Orthoclase has
decomposed to sericite and chlorite., However barely shows
EampXis complete replacement of the grain.This is s weathering
effect since it occurs in areas of greater concentration of

dispersed limonite,

Unit B. Sub Unit 2,
Sample 215/2l |
ClassifTication Siltstone

Description,

Macro Buff-grey nassive, indurated argillite., Well developed
cleavage poorly developed lineations. Weathered surface
dark grey-brown and is extremely tough .

Micro Main constituents, quarté;'orthoolaéém and platey minerals
wmostly of iron stained chlorite, sericite, and muscovite,
All grains commonly orientated giving rise to the well-
developed cleavage. A crocs struecture is shown by a
series of waves across the main cleavage at right angles,
Quartz. silt size, fairly angular grains generally show
——
undulose extinction. All grains are elongated in the
direction of the foliation.

Platey minferals. Interstitial iron stained chlorite

and muscovite are interbedded with the quartz layers, and
with layers of detritus of similar compositione Accessory

amounts of hematite and limonite are dispersed thoughout,.

Unit ce Sub Unit L.
Sample 215/16
Clagsificatione Chloritic 8iltstone.

Degeription

Essentially as in 215/2l;, Does possess a greater develop=
ment of chlorite giving this siltstone an olive green
appearance,

v



Unit B.

Sanmple

Dolimitic Horigzons.

215/13 O /;:}v i

Classification. Pyrite rich dolomitic silte

Descriptlion .

Macro

Micro

Unit B.
Sample

Grey-bulff dense calcareous argillite, showing one folihtion
plane. Pyrite and pseudomorphs of lilonite alfter pyrite

are scattered randomly thrcughouﬁ. Acid test sugpests that
this rock ig a dolomite,

Main constituents are densely packed dolomite and quartsz

of 8ilt sige and scattered pyrite., Throughout this mass
streaks of chlorite occur orientated along the fonliation
direction. .

Quartze. Occurs throughout the dolomitic arillaceous

matrix in veins and isolated pockets, generally parallel

to the foliation, Recrystallised quartz together with
tourmeline also occurs concentrated as "fails'" representing
pressure shadows diagonally opposed across the cubic pyrite
crystals. The qguartz and tourmaline here have a common
orientation,

Pyrites Cubuc grains of various sizes up toé% inch

across distributed generally parallel to the foliation
direction.

Dolomitic Horizons.
215/25 and 215/11

Clasgification. Silty Dolomite,

Description

Essentially the same as in 215/13% (above) slightly greater
proportion of silt., Lacking in pyrite,



APPENDIX B, SELECTED ProO7Tos

1.

2

3o

le

5e

Flexuring in Stonyfell Quartzite adjacent to the Montacute
Faulte.

Overthrust folding in phyllites showing steeply east
dipping axial planes,

Boudinage in sub-unit 5, showing oharactepisxﬁé slltstone
and interbedded quartzite.

A - B is regional flow cleavage (foliationy X é Y is
poorly developed strain slip cleavage which is parellel with
the axlal plane of an overturned fold Just offf the photos
Bedding shows minor recumbent folding.

A - B, is strain slip cleavage dipping east, XX¥

X - Y is flow clecavage (foliation) showlng slight dip

to the east,.

Cross 'b' lineations.

a = b represents tho fold axis of the mianor folding
in this specimen,

a
Orientgtion a ==-=3b 360

O(S

N

plunge
¢ - d represents cross folding direction.
Orientation [ J——. >»d 35°

o)
plunge 5



APPENDTX B,

Selected photographse. Locations are shown on Map 1.
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