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GEOLOGY OF THE WESTON CREEK AREA, A,c,q,

by

C. Wilson and P. Newstead

•^ RECORDS 1967/102

SUMNIAFty

In the Weston Creek Area the bedrock consists predominently of
dacitic crystal tuff and devitrified vitric tuff. A narrow band of
sedimentary rocks, which strike north-north-west and dip at moderate
angles to the south west l pass through the north-eastern corner. The
area is nearly all covered by soil.

Materials for construction purposes could be won from some
localities; however, adequate supplies of these materials are already
available from outside sources.

The thickness of soil that can be excavated without blasting
ranges from a probable 5 to 10 feet in the higher parts, surrounding
outcrops, to at least 20 feet in some of the valleys. Foundations
capable of supporting moderate loadings can probably be obtained almost
directly below the soil in most of the area

There are some areas of naturally poor drainage, and additional
drainage problems may be created in the coarse of development.

INTRODUCTION_-__--_-__---

The Weston Creek area lies to the south-west of Canberra; immediately
west of the newly built suburbs, Curtin, Lyons and Chifley (see Plate 1).
The area is to be developed for residential purposes; the preliminary
geological investigation, described here, involved the mapping of rock
outcrop, and of soil types and depths; mapping was done by University
vacation students from December 1964 to the end of January 1965.

JZFntour maps on a scale of 1 inch = 200 feet, supplied by the
Survey Section, Department of the Interior, were used for most of the area.
An older map (L184a) at 1 inch = 400 feet was used for the south-west

5^portion of the area.

LOCATION AND ACCESS

The area mapped is bounded by the Cotter Road to the north, Kambah
Road to the west, Long Gully Road to the south and the new suburbs of
Chifley, Lyons and Curtin to the east. The centre of the area was reached
by means of a series of tracks leading to the Oakey Hill water reservoir.



TOPOGRAPHY

The two main topographic features are'Oakey Hill and Reef Hill;--
around these the main areas of outcrops are situated. - The greater part of
the area has no appreciable relief and consists of gently undulating paddocks
and wheatfields; the wheatfields contain no outcrop. The whole area is
drained by the north-flowing Weston Creek, a small watercourse which flows
most of the year.

. The drainage pattern is largely dendritic. The trend of the main
streams is influenced by, and tends to be parallel to the strike of the
rocks.

Generally the watercourses are incised into colluvial material
which in few places is less than two or three feet thick. Many of the
smnller channels are eight or more feet deep. The main creek, Weston Creek,
has cut down in places to a depth of fourteen feet.'

In late summer there are few-areas of water seepage; however, in
winter parts of the area apparently becothe very boggy. The more obvious of
these locations are marked an the plans (Plates 5 and 6).

SOIL

The greater part of the area is covered by soil; probable thicknesses
were estimated by inspection of creek beds. The high points of the area
consist mainly of scattered outcrop and scree, ally soil cover being thin and
irregular. On Reef Hill and Oakey Hill, except for isolated patches, the soil
thickness does 'not exceed 2 feet. In the gullies on the sides of the hills,
creek sections show that slope-wash has accumulated to depths of as much as
9 feet; the average is five to seven feet.

The deepest soil cover in the area, due mainly to the appumulation
of slope-wash, occurs in the western part of the area mapped (Plates 2 and 3
and western part of Plate 6) where inciaiqn by Weston Creek has in places
exposed thiCknesses of up to 16 feet. •he -maximum soil depth in this region
is probably about 18 to 20 feet; weathering of the bedrock may extend down to
greater depths. The thickness of soil decreases as the hill slopes are
approached. In the valley'between points 11 (E17335; S5020) and 25 -
(E16620; S5525) on Plate 5 the creek has cut through soil to depths of 10
feet without exposing bedrock; the average thickness exposed is about 6 feet.

The soil composition is predominantly controlled by the underlying
and adjacent rock types. The soil derived from the dacite tuff is generally
fairly clayey, with coarsejragments,of quartz in it ^Itle.CandstOne -givea
a very gritty quartz-rich Coil with saMe clay, usually reddish in colour.
The soil from the coarse tuff and the'ashstone is reddishhaa'd'fairly high
clay content and contains .numerow.quartz grains and fragMente - of unwegthered
material.

DESCRIPTIVE- GEOLOGY

Snmmary of Rock ^n

/The bedrock that was mapped in outcrop consists almost entirely of
dacitic volcanic rocks, predominantly ciletal tuff and devitrified vitric
tuff. A narrow band of sedimentary rocks - sandstone, shale, mudstone and
lenticular limestone - passes through the north-eastern corner of the area.
It is shown approximately in the locality map (Plate 1).



Beds strike about north-north-ega and dip at moderate angles to the
south-west. The area is covered by soil and probably important structural
features are concealed. For example, on the north-western part of Sheet 49
silicification of the rocks, and an apparent disturbance of the stratigraphic
succession were regarded in the field as evidence of faulting. However,
outcrops were too sparse for the structure to be determined.

StratigraPhY

0^The area is underlain by beds that dip south-west at about 35 0 to
45 . The strata are mainly Upper Silurian acid volcanics with a thin band
of sedimentary, in part tuffaceous rocks.

As the greater part of the area is Covered by soil and slopewash
only a sketchy picture could be obtained of the str'atigraphy. Stratigraphic
thicknesses have been tentatively assigned to the beds; the values given
are approximate only.

The stratigraphic sequence appears to be

Purple dacite tuff
Ashstone (Weston Creek)^ ) 5340 feet
Dacite crystal tuff*

Sequence of interbedded sandstone, shale
and tuff with one limestone band

Fine to medium grained dacitic (?) tuff
Fine-grained leucocratic vitric tuff (ashstone) )
Coarse crystal tuff

740 feet

420 feet

Total thickness exposed in the area^6500 feet

The ashstone mapped in the region of point 37 (E15770; S 8330) * on
Plate 5, has three components,

a) a white ashstone containing coarse fragments of quartz„

b) a pink ashstone apd-

c) a pinkish tuff similar to the dacite tuff;

their stratigraphic relationship to each other is unknown and they were mapped
as one unit.

* The dacite crystal tuff has, within it, some ashstone beds which have
not been measured individually.

a^* Co-Ordinates refer to the Canberra grid,
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Faultiflg

There is very little direct evidence of faulting, however during the
course of the mapping several probable fault zones were found. On Plate
4 (point W 66) (E16685; S 3230) a small possible fault was noted, it was
thought that a horizontal displacement of about ten feet had occurred.

On Plate 5 another inferred fault is shown. Local evidence for
this was inconclusive; however study of the relevant air lphotoaraph (Canberra,
Run 14, Photo 24-80 flown 28/4/61) indicated a lineament? with possible
displacement, along the line of the inferred faalt.

A further fault near point 37 Plate 5 is inferred from a disruption
of the stratigraphic succession. No direct field evidence for a fault was
found.

DESCRIPTION OF ROCK TYPES

Specimens are referred to by field numbers on the accompanying map;
the field and registered numbersane listed below. The registerei numbers
are used in the Bureauts information storage and retrieval system.

s_e_TILIt.e_...1,eredNo lt...6516.000Coaruf-ordinates

In hand-specimen this rock is a buff colour, with a greenish tint.
It is fairly hard, with a uniform, fine-grained groundmass containing fragments
of quartz, and some feldspar, up to 2.5 m.m. in diameter.

Examination of the thin section shows the groundmass to consist of an
ironstained quertzo-feldspathic mass of devitrified glass. The groundmass
contains abundant hematite and some spherulitic aggregates of an ironstained
micaceous material which appears to fill cavities in the rock. Devitrification
is extensive and the rock is thoroughly weathered; chlorite, sericite and
clay minerals are abundant.

Quartz grains predominate amongst the larger fragments. Most
grains Axe angular, but some rounded grains occur. The rounded grains range
up to 2 m.m. in diameter.

The feldspar is untwinned and has refractive indices greater than
that of balsam: It is probably a plagioclase but in the absence of suitably
oriented grains determination of composition is difficult.

Alteration appears to have been haphazard as it has attacked both
groundmass'and feldspar. Ferromagnesian minerals are not present.
The rock is an acid crystal tuff.

• :-77

Fine-Grained Leucocratic Vitric Tuff (Field name. "ashstone")

This rock is confined mainly to Reef Hill (Plate 5, E 18150 S 5150,
as small remnant outcrops resting on a dip slope of the coarse tuff. It is
a fine-grained white rock and contains numerous small fragments of angular
quartz up to 2.5 m.m. across.^It weathers to a hard resistant. outcrop,
In places it -contains a faint banding and the beds appear to be up to 10 feet
thick.
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Fine to Medium-Grained Tuff. Field No. W58, Registered No. 65360001;
Co-ordinates E 16700 S 237D

This rock occurs in the creek to the east of "Illoura" homestead
(Plate 4). Its relationship to the underlying and overlying rocks was not
determinable because of the covering of superficial deposits.

The hand-specimen is a soft, weathered, medium-grained pale buff-brown
rock, in which there are numerous small white grains of feldspar and a number
of small quartz crystals,

In thin section the rock is seen to consist of large crystals of
quartz and feldspar, together with plates of altered mica, set in a very
fine-grained groundmass,

The quartz grains tend to be angular though some rounded grains are
present.^The size of the grains ranges from less than 0.1 m.m. to 1.1 m.m.

The feldspar is generally very altered; it appears to be a plagioclase
with albite twins; the composition of the plagioclase was indeterminable using
normal flat-stage methods because of unsuitable orientations of the sparse
unaltered plagioclase grains. The alteration product appears to be kaolin
and sericite t

The ferromagnesian minerals are mainly chloritized micas, possibly
originally muscovite, which occur as small elongate plates up to 1 m.m. long.

,^•
The groundmass is of a very fine-grained elsic material and sericite,

and is possibly the result of devitrification of an olviginally glassy
groundmass.

The specimen appears to be a devitrified^ crystal tufT,

Within the vitric crystal tuff there is a three foot band of
well-laminated purple tuffaceous material which shows a distinct grading from
fine to coarse over a thickness of 3 m.m. The following specimen is an
example:

Interbedded Sedimentary and Tuffaceous Rog _^ and Tuffaceous
Sandstafie: Field No. W7, Registered No. 65360005 Co-ordinates
E15820 S 4190 (Plate 4)

;xi hand-specimen the rock is purple and banded. The banding consists
of alternate layers, up to 1.25 can. thick, of fine and coarse grained
tuffaceous materialL. The coarse bands contain quartz fragments up to

6^1 m.m. in diameter,

Examination of the thin section shows the fine-grained bands to
consist of an indeterminate, probably felsic, mass of devitrified glass,
There are also numerous elongate fragments of hematite which exhibit flow
alignment °

The coarse-grained bands have a groundmass similar to that of the
finer grained bands. Contained in this groundmass are angular to rounded
fragments of quartz up to 1 m.m. in diameter. A little partially-altered
feldspar, probably a plagioclase, is also present. Scattered granular
aggregates occur,
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The rock consists of bands of devitrified vitric tuff and
tuffaceous sandstone.-

Convolute bedding, current lamination and other sedimentary features
provide evidence of small contemporaneous movements in the sedimentary rocks
before final consolidation.

The vitric crystal tuff is overlain by interbedded sandstone, limestone,
shale and tuff. The sandstone beds are medium to coarse grained, and purple
to grey in colour. The description following is of a specimen of sandstone:

Quartz-Sandstone: Field No. W 66, Registered No. 65360003,
Co-ordinates E 16680, S 3220 (Plate 4)

The rock is hard, medium to coarse grained, and purple in colour.
It appears to represent the transition between two different rock types; one
is a coarse purple sandstone and the other a more massive compact rook. A
number of small veins of quartz penetrate the specimen.

In thin section the rock is seen to consist mainly of inequigranular
quartz ranging in grain size up to 0.4 m.m. Most quartz grains are angular;
SOMB have rounded edges or are completely rounded.^Many of the quartz
grains show signs of strain in that they possess undulcse extinction. The
edges of the grains tend to be irregular, and apparently silica has been
deposited diagenetically as a cementing medium. Smell grains of hydrated
iron oxide and crystals of sericite and chlorite occur interstitially between
the quartz grains.

The rock is a alarAz_sandstone.
Associated with these beds are small bands of tuff which are very

abundant high in the succession, e.g. at E 16500, S 4200 and near E 14950,
S 1700.

Shale and Limestone.^The shale is unlaminated, brittle, well jointed and
has a pronounced conchoidal fracture; the main outcrop is near. "Illoura"
homestead and it underlies the one limestone bed mapped in tha area. The
limestone is fine grained and grey.

Tuffaceous Sandstone. The upper strata of the succession of sedimentary rocks
are mainly sandstone with tuffaceous interbeds. The sandstones are extremely
rich in quartz. The constituent grains are medium to coarse and are well rounded.
The cement in most beds is silica with associated white kaolin.

Other beds have, in addition, a high percentage of tuff which tends
to cement the detrital quartz grains.

Dacitic Tuff: Field No. W 109, Registered Nc, 65360006,
Co-ordinates E 11430, S 9650 (Plate 2)

The hand-specimen is a greyish inequigranular rock in which coarse,
rounded to angular grains of quartz and feldspar are set in a fine-grained
groundmass.

The thin section shows the groundmass to consist of a fine-grained
felsic material which is probably the result of the devitrification of glass.
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The coarse grains consist mainly of quartz and feldspar. The
quartz grains show undulose extinction and a fracturing which in places
resembles two cleavages nearly at right angles, to each other. The grains
are angular to subrounded and range up to 6 m.m. in diameter. The
feldspar, a plagioclase, is strongly sericitized and the somewhat angular,
corroded grains range up to . 5 m.m. in diameter. Amphibole, which appears
to have been prismatic to anhedral, has been replaced by chlorite and
leucoxene.

The rock is dusted withleucoxene and a hydrated iron oxide.

The rock is a devitrified dacitic tuff.

Dacite

Near the base of the dacite tuff sequence isolated outcrops of a
flow-banded dacite occur, in beds no thicaer than three feet, along a line
between E 15630, S 4160 and E 15185, S 3340 (Plate 4).

Ashstone 

Apparently interbedded with the dacite tuff at Weston Creek
(E 13200, S 9000) on Plate 2 is a fairly thick sequence of fine to coarse
grained white or light-coloured tuff. . A specimen (Field No. W 110) was
collected and is described below. Several small dykes of porphyry, in
the south-western corner of the area mapped, are possibly associated with
granite that has been mapped farther to the south-west. - Small fragments
in the soil along the Kambah Road provide evidence of a very weathered rock,
rich in potash feldspar.

Ashstone: Field No. W110, Registered No. 65360007,
Co-ordinates E 13220, S 9010 9 Plate 2

The hand-specimen is cream in cclour with a very fine-grained
groundmass and inclusions of quartz up to 1 m.m. across.

In thin section the rock is seen to consist of coarse fragments
of quartz and altered feldspar, contained in a fine-grained groundmass.

The coarse quartz fragments are angular to sub-angular and range up
to 1 m.m. in diameter. Some of the grains are fractured and exhibit
undulose extinction. The altered feldspar grains also range up to 1 111.n4
across; they consist entirely of sericite, in places dusted with leucoxene.
Another Mineral, which may have been an amphibole, is now a mixture of
sericite and aggregated leucoxene.^C

The groundmass appears(sicDand is probably the result of the
devitrification of a glassy ground:mass. It is slightly ironstained in
places and flecked with flakes of sericite.

The rock is a devitrified acid vitric tuff ("ashstone").
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ENGINEERDIG GEOLOGY

General

Plates 2 to 6 illustrate the descriptive geology of the outcrops
that were mapped in the Weston Creek area. The following brief notes
on engineering geology are based, not on a survey for the purpose, but
on the observed behaviour of the rock types in similar areas. The
generalizations are not necessarily applicable at any particular locality.
Where the engineering geology of a site is a matter of importance, it
should be determined in the required detail by a specific investigation.

The general notes that follow are concerned with materials,
excavations, foundations, and groundwater and drainage.

Materials

Soil, weathered rock and hard rock could be won at several localities
in and immediately around the area for purposes such as aggregate for roads
and concrete and bedding for pipes. However, the materials that can be
obtained within the Weston Creek areal though suitable, are not superior
to those that can be supplied from outside sources. No ceramic deposits
of brick shale or clay, cement-making materials or ceramic clay are known.

Excavations

The volcanic bedrock that underlies nearly all the Weston Creek area
is very hard and strong, where it is fresh, and as such can be excavated
only by heavydrilling and blasting. However, with the exception of the
ashstone, the volcanic rock tends to weather and decompose to considerable
depths from the surface. Typically, to a depth of several feet, the bedrock
is decomposed and can be excavated easily without blasting. For a few feet
deeper, the rock is weathered, and though not hard, it needs light drilling
and blasting.

- Below this the fresh rock may occur within a foot or two, though
commonly there are several feet of fairly hard, partly weathered rock,
which drills at a medium rate and requires moderate charges of explosive.

Within any particular area, even a small area less than 50 feet across,
the depth of the weathering may be very irregular. A hard outcrop of fresh
rock that remains fresh and hard at depth may be surrounded by rock that is
weathered to a considerable depth, say 10 feet and even deeper. Below the
surface,hard residual masses of fresh rock, a few inches to several feet across
may be totally surrounded by weathered rock. This is similar to the type of
weathering that is common in granite country where the larger residual masses
are termed tors.

Throughout most, of the area, excavating can be carried out with earth-
moving equipment down to depths of at least 5 feet. In the valleys, where
thick soil and colluvium have accumulated, the depths are generally greater
than 10 feet. On some of the steeper slopes, and the crests and ridges, the
soil is thin and the bedrock not deeply weathered. At some of these localities
hard rock will need to be blasted at or near the surface. However, as noted
above, hard outcrops do not necessarily indicate that bedrock is generally close
to the surface. The fresh outcrop could be the upper part of a tor. Even
where fresh rock continues down indefinitely below the outcrop the adjacent
ground may be thoroughly weathered to depths of 5 to 10 feet and exceptionally,
deeper. Conversely ground that is free from outcrops may contain tors
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: below the surface.

The devitrified acid ashstone is a hard, compact rock that is resistant
to weathering. It tends to remain fairly fresh and hard even though the
adjacent rock is weathered and soft. However the ashstone occurs only in
thin beds generally less than 10 feet thick.

Foundations 

The fresh volcanic rock which forms the bedrock through nearly all the
area is hard and strong. Partly weathered, it is fairly hard and probably would
form a competent foundation for any loading that is likely to be imposed..
Decomposed bedrock is classified as soil; thrbugh most of the area it consists
essentially of hard grains of quartz, of sand and silt size, embedded in a matrix
of clay. Its soil classification is probably intermediate between that of a
well graded sand with clay.binder, and that of a sand with excess silty and
clayey fines. One could expect low permeability, moderate to high cohesion and
internal friction, and slight consolidation and expansion: It is not known
whether eny samples of this material have been been tested in a soils laboratory.

•^Some of the volcanic rock consists predominently of feldspar. Little
granular quartz is present. The rock weathers to a clay soil.

The valleys or depressions in the area are covered by soil as much
as 20 feet thick. The soil consists of sand, silt and clay that has been
washed down slopes and along creek beds, over a long period of time. Sorting
during transport is likely to have resulted in the formation of sandy and clayey
layers.

In the narrow band of sedimentary rooks in the north east, suitable
footings for a large structure would be more easily provided on sandstone
than on shale and mudstone. The partly weathered sandstone 'probably has
moderate cohesion, high internal friction and very slight or negligible
consolidation and expansion. The partly weathered shale and mudstone contain
a large proportion of clay and are liable to be cut by clay seams. To obtain
suitable foundations for moderate loadings it would be necessary to excavate
to greater depths.

- In considering the depth, throughout the area, of moderately loaded
foundations, the earlier paragraphs on excavations are applicable. Firm or
hard weathered bedrock, is likely to occur commonly at depths of 5 to 10 feet,
and deeper than 10 feet in the valleys*

Draina,

A number of areas were noted where swamp grass and heavy-textured
dark soil indicates poor drainage. The more obvious of these are shown an
Plates 5 and 6. Other areas of natural seepage doubtless exist. All areas
of natural seepage will require careful drainage if development is to take place
over them. Houses should not be built in areas of poor drainage without tests
to determine the m6chanical properties of the soil, including expandability.
It would also be advisable to provide for efficient under-floor ventilation. Where
possible buildings should not be built on areas of poor drainage.
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In addition to the areas of natural seepage and poor drainage,
groundwater may be confined at pressure in lenses of permeable material
in the colluvial material that mantles the lower slopes of, and forms
pediments to, Oakey Hill and Reef Hill. If the overlying impermeable
material is penetrated in the course of development, and the pressure
water is tapped, local drainage problemi may be created.
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