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TORRENS RIVER VALLEY -
GENERAL & ENVIRONMENTAL GEOLOGY

SUMMARY AND CONCLUSIONS

A summary of the geo]ogy and geomorphology of the Torrens
Valley west of the Gorge, has been compiled and the engineering and
environmental characteristics of the geological materials present have
been assessed,

The oldest rocks in the Adelaide area are the Proterozoic slates
and quartzites exposed along the higher parts of the Eden and Para Fault
blocks. Movement along these sub-parallel features since the Tertiary
period has depressed the Proterozoic basement several hundred metres below
sea level in the western suburbs, and a similar distance above sea level
in the Mount Lofty Ranges. In the depressions created by this movement
deposition has been successively fluviatile (Eocene sands of Highbury),
Marine (Eocene-Miocene, not exposed) and fluviatile (Pleistocene to Recent
a]]uv1a1 deposits blanketing the present surface).

During the Pleistocene successive rises and falls in sea level
filled and eroded the Torrens Valley. ‘Alluvial fans formed and coalesced
at the bases of the rising Para and Eden blocks. Higher discharges eroded
broad valley meanders in the upper reaches of the Torrens between Paradise
and Athelstone. Recent fluctuations in sea level are recorded by two lines
of sand dunes at West Beach and Fulham.

The Torrens Valley has, in the past, been an important source of
~groundwater, brick clay, sand and gravel, but the reserves of these materials
are no longer of practical significance, due to the location of alternative
sources of supply and encroachment by residential and industrial Tland uses.
Thus, no valuable construction material resources would be sterilized by the
proposed deve]opment

No foundation problems for light structures are expected, apart
from the Black Earth areas where soils are expansive. Erosion of river
banks does not appear to be active at the present time.

, The geological environment is not likely to be affected by this

development, provided groundwater recharge areas adjacent to the Hills Face
~are protected. A number of areas of particular geologwcal interest have
been specified, but there are no unique areas requiring special protection
within the study area. _
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INTRODUCTION

It is proposed to develop sections of the Torrens Valley
between Thorndon Weir, about 1 km upstream of Highbury, and West Beach
as a recreationa] resource. The Adelaide City area and the Parklands have
been excluded from the study, which is being carried out by Hassel and

X'?42\"/%:7%’%Par‘tner's, Architects, for the River Torrens Committee.
Initial d1scuss1ons suggested that the following information
wou]d be required, »
| ceees @ s]ope analysis of the banks ~and a geomorphological survey of
the river,
...+, Location of areas of bank that are eroding, or that are likely
to erode if loaded, |
«.... Distribution of s0il typés, and depths to bedrock.
cesns Identifitation of important geological features.

Further discussions lead to additional requirements being for-
mu]ated These included,
ceere A summahy of the geo]og1ca1 h1story of the valley and of the

stratigraphic units present,
. The types and reserves of construction materials pfesent, and
~ their futufe utilization,
.;.., The distribution of groundwater, recharge areas, and present
~.and future utilization,
vesew The engineering.probéfties of surface soils and geological units,
includfng bearing capacity, erodability and shrinkage potential.

: This report has been compiled from published and unpublished
departmental reports, and from scores of water bore logs. Apart from minor
reconnaissance, no original fieldwork was carried out by the writer. More
detailed sources of geological information are listed in the References

c section; The bu]]etins by Taylor et al. (1974) and Miles (1952) are parti-

cularly recommended.
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* GEOMORPHOLOGY

Adelaide is éituated on a coastal plain which has been uplifted
to the east a]png a series of major faults, of which the most important are
~ the Para and Edeh-Burnside faults. The positions of these are marked by
| escarpments, the raised blocks behind forming stepped plateaus culminating
| in’theAsummit of Mount Lofty at 772 m. Uplift along the faults has accele-
:rated erosion along the escarpments, and lead to fhe deposition of alluvial
fans, which have coalesced to form the Upper and Lower Outwash Plains illus-
trated in fig. 1. ~R.araﬂe]ing the'present coastTine are two lines of sand
dunes, with a band of low former]y-swampy_ground intervening. This feature -
has been called the Estuarine Plain. |

In following the course of the Torrens down-stream from Thorndon

Weir, the first physiographic unit encountered is the Eden Fault Block

through which the Torrens Gorge runs, and which is bounded on the west by
- the Eden fault. The escarpment at this point has a relief of about 200 m,

-and is composed largely of Proterozoic quartzite and slate. A second, much

| less conspicuouS Step, known as the Burnside Splinter Block occupies a zone
abdutiz km wide between the.Eden and Burnside Faults (ie. through Athelstone
and Highbury). Relief on the Burnside Fault escarpment is only about 30 m.

' Emergfng from its gorge, the Torrens flows between the Para Fault

‘Block on-the north side and the Upper Cutwash Plain on the south. The former

.is the 16west "step" in the series, with a relief of only a few metres at
North Adé1aide (increasing nortﬁwards to about 130 m at Little Para. The Para
?au]t disappears under alluvium in fhe West Parklands, and the block:is con-
spicuous1y tilted in a southlwester1y direction. Though movement occurred

at more or less the same time oh both the Para énd Eden Faults, its magnitude
Qas less along the Para Fault, so that alluvium from streams eroding the Eden

and Burnside Blocks was deposited thinly on the Para Block.
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This alluvium, forming a sloping apron between the Eden-

Burnsjde Fault eséarpments and the Torrens constitutes the Upper Outwash

Plain, Its component sediments fange between clay and boulder size, and
result from the coalescing of alluvial fans and deltas of small tributary
streams actively eroding the escarpment, along with sheetwash during floods
and hill creep contributions. |

| .To.the west of Adelaide is a similar de]tafc ramp, the Lower

Qutwash Piain, lying between the Para Fault and the 6 m contour. Because

of the low relief a]ong the fault and alluvial materials making up this
féature are finer - mainly fine sand and silt - and slopes are flatter, only
" 2-4 m'per ki]ohetre, compared with more than 15 m/km over most of the
Upper Outwash Plain, . |

| The westefnmost physiographic feature of the River Torrens course

is the Estuarine Plain, the site of an early Recent marine incursion followed

by dUné'building. It is nearly flat, and has been modified by drainage works

and dune levelling during the present century.

GEOLOGICAL & GEOMORPHOLOGICAL
- ~ HISTORY

‘ For“fhe purposeszof‘thié Section the Torrens Vai]ey is défined

as that area marked as being underlain by Recent A]]uvium on the geological
 map, although adjoinihg areas will be dis;ussed where these throw light on
the hfstory of the valley. |

Twidale (1968) suééésfs that an ancestral Torrens laid down the
" lower Tértiary (Eocene) sands in the Windsor Gardens - Highbury area, and
its history can ceriain]y be traqed back to the early Pleistocene. The
oldest sediments deposited in the Torrens Valley are grouped as the Hindmarsh
‘Clay, though the thickness of thfé formation and its Veny.widespread

occurrences make it certain that many streams contributed (see figs. 2 and 3).
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During the Pleistocene large fluctuations in sea level, caused
by melting and re-freezing of ice caps, would have resulted in the shoreline
being at times far tog seaward of its present position. High rainfalls
: during pluvial phases, combined with répid uplift of the Para and Eden-
Burnside Blocks, resulted fn softer Tertiary sediments being stripped off
these blocks and redeposited in a sinking trough west of the Para Fault to
a total thickness of at Tleast 100 m,

That this proﬁess was interupted on at least one occasion is
~ indicated by the presence of marine shelly sands and clays of the Glanville
| Formation, dated at 45 000 years B.P., whith record an eastward advance of
the sea. River deposition was resumed following the withdrawal of the sea,

and a sheet of clayey sand and silt of the Pooraka Formation was laid down.

This unit, of maximum thickness 6 m, is the most widespread surface formation

in the Adelaide area, and blankets both Upper and Lower Outwash Plains as well’
~as paft of the Para B]ock; ‘AnAage of_at Teast 34 000 years has been established
by radiocarbon dating;

It is believed that the sands and gravels in the Tower portion of

the Torrens channel fill (referred to in this report as the Lower Torrens
‘Alluvium) are the same age as thé Pooraka Formation, aﬁd extend beyond the
pfeéénf channe] Timits. .At>sbme stage'in the late Pleistocene or early 7
Recent, the Torrens flowed north west from Adelaide and directly into the
Port'Rive?; as Lower Torrens Alluvium ha§ been recorded from Kilkenny and

elsewhere, The Lower Torrens Alluvium may be equivalent to the "Klemzig

- Sand" of Twidale.

"There is evidence that the Pleistocene Torrens was much larger,

| and that it is now a "misfit" stream - too small for its valley. East.of

| Adelaide, particularly between ééradise and Athe]stqne, valley meanders have
been-eroded in bedrock and Tertiary sands. These are much 1arger‘than those
eréded by the present river in Recent Alluvium, and are indicative of much

larger annual discharges during the Pleistocene.
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- The Recent epoch was initiated_in the West Beach - Fulham area -
by a marine incursion, which extended 3 to 4 km inland from the present
shoreline and resulted in deposition of 1.5 to 3 m of black shelly muds of

the St, Kilda Formation. This event is believed to be related to the

‘ Flandrian Transgression, which inundated low-lying areas of Europe following
the last glacial melting, about 10 000 yeafs B.P.

This was followed by an arid phase, with two episodes of dune
building, the earlier resulting in the red-brown Fulham Sand. Remnants of
these dhnes are preserved on golf links at Lockleys and elsewhere, along the
Flandrian shoreline. Individual dunes attained a maximum height of 15 to
18 m, but have now largely been levelled as a consequence of land reclamation
for residential use, and of quarrying as foundry.and building sand.

The latest recession.of the sea to its present shoreline - has

~given rise to a second, younger line of dunes, termed the Semaphore Sand.

These sands are white, in contrast to the reddish Fulham Sand, have a more
marked{& linear form parallel to the modern beach, and are somewhat lower with
a maximum height of 15 m. |

Alluvial deposition continued along the Torrens throughout the
Recent,'thugh'the material 1aid‘down was finer than that of the Pleistocene

Lower A11uVium. This Upper‘Torrens‘A11uvium is composed df fine sand and

silt, with silt predominating in the lower reaches west of Adelaide. Twida]e'_
has recognised several terraces in the Upper and Lower Torrens Alluvium, the
oldest being the "K]emiig Sand" of possible late Pleistocene age, and certainly
older than 6 350 years B.P.

| _'Following the deposition of the Klemzig Sahd, the Torrens proceeded
| to cut down into its own a]Tuvium, creating a new and shallower channel within
; fhe Klemzig. This was partly filled with a younger, si]fier and-darker sand
called the "Wa]keryi]le Sand", and dated as 5 860 B.P. or younger - that fs,
mid Recent. .There is c]ear[evidence‘that the Torrens has on several

occasions during the past few thousand years alternately excavated and filled
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its channel. Shifts in base level of erosion may be due to small uplift
- of the fault blocks, subsidence of coastal areas, climatic changes (wetter
‘or drier) or a combination of these and other processes.

During late Recent the river has again cut down into its alluvium,
in this case the Walkerville Sand, and'redeposited the sand and silt as delta and
levee material on the Lower Outwash Plain. It is believed that during mid
Recent times the Torrens mouth was Tocated near Glenelg, until this outlet was
dammed by the bui]dub of coastal dunes (the Semaphore Sand) andlswampy con-
ditions developed in’the Reedbeds (now Fulham Gardens) area. Behind the
. Reedbeds the River built dp a delta with material previously carried out to
sea, and this proéess was accelerated fo]]owing'Européan settlement and sub-
sequent clearing and cultivation of the upper reaches east of ‘Adelaide. The
‘Abuilding'of the Torrens Outlet Channel in 1937 eliminated the problem of winter
| f1ooding in the vicinity of the Reedbeds, and the construction of Kangaroo
. Creek'Dam has further regulated peak discharges along the Torrens, so that
at the present time delta Bui]ding on land has ceased, though it may be taking

~ place offshore.

STRATIGRAPHY AND ENGINEERING PROPERTIES
~ PROTEROZOIC

- Quartzites, slates, schists and phyllites outcrop Sporadica]]y
alqng the Tofrens between Windsor Gardens and Highbury, and have been en-
countered at shallow depth in many water bores in the area. In the sub-
'sqrface Proterozoic rocks may be deeply weathered and fractufed, constituting
a remnant of the pre-Tertiary erosion surface now ]arge1y<buried under younger
rocks. | | ‘ |

East of Adelaide this surface dips South'at about {1:50), Under an

- average overburden thickness = west of Windsor Gardens - of 15 to 20 m (see
fig. 5). West of the Para Fault - that portion of the valley between Hindmar;h
~and West Beach - the Proterozoic basement has been depressed to depths in

excess of 600 m by movement along the Para Fault (Fig. 3).
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TERTIARY
Overyying the Proterozoic, and in the wesfern suburbs several
hundred metres thick, are marine sands, limestones and silts of Eocene to

Miocene (Tertiary) age. Dense red and orange sands, thought to be equiva-

lent to the Eocene North and South Maslin Sand outcrop between Windsor

GgrdensAand Athelstone, mostly on the north side of the river. These sands
are of fluviatile or estuarine origin, include lignite seams, and may have
been deposited by an ancestral Torrens. Their maximum thickness is about

30 m, and they have been extensively quarried as a source of building sand

in the Highbury area.
HINDMARSH CLAY (Qph)

» s This formation is a stiff to very stiff mbttled red, brown and

. grey clay with numerous sand and gravel layers. West of Adelaide, where it
is exposed in the deeper brickpits its thickness is 100 - 110 m, but east
of the city it is much thinner and occurs under younger alluvium (Pooraka
Formation) on the Para Block and Upper Qutwash Plain. In engineéring terms
it is an overconsolidated clay with a safe bearing capacity in the range

1.5 to 3 ton/ft® (150 - 300 kPa).
* POORAKA FORMATION (Qpp)

.The.Pooraka bccuré-és d sheet of red-brown clayey and silty fine
sand, generally up to 6 m thi;k, overlying the Hindmarsh Clay on the-p]éins
and‘s1opes.bordering the present Torrens Valley. It may be equivalent to the
sands and graVe]§ of the Lower Torrens Alluvium. Red-Brown Earths (RB soils) "
, ére déQe]Oped on the Pooraka,-extéht on the higher s]dpes of the Para Block

where accuhu]ations of Time have produced Brown Solonized (BS) soils. |
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ST. KILDA FORMATION (Qrk)

- Above the Pooraka along the narrow Estuarine Plain is a.belt -
oflﬁoft grey and dark grey silts and sands with organic accumulations. The
area is -flat and poorly drained, tHe winter water table being as shé]]o? as
- 0.6 m in places. Foundation conditions are poor, but adequate for domestic

‘buildings where drained or covered with dune sand.
FULHAM AND SEMAPHORE SANDS (Qrf & Qrs)

The older dunes (Fulham Sand) occur-as discontinuous mounds of
red-brown fine to medium windblown sand with traces of clay binder. The
younger Semaphore Sand is white to 1ight_grey,'c1ean, and possesses a dis-

- tinctive linear dune form. These sands are of adequate bearing capacity for™

small buildings, except where present only as a thin veneer over soft muds.
TORRENS ALLUVIUM (Qra)

The Torrens Alluvium has, for the purposes of this Eeport, been
divided into Upper (silty and clayey fine sand) and LoWer (sand and gravel)
" members. -The Lower Alluvium may be of late Pleistocene age, but the Upper
si]ty sand has been dated as Reéént (less than 10 000 years old). Typical
thicknesSes in boreholes are:;

| Paradise, 6m ( 4 m Loﬁer Alluvium)
i Vale Park, 9m (7m " " )
Underdale, 15 m (10 m " " ).

Twidale (1968) has quoted a maximum thickness of 27 m for the
Torrens Alluvium east of Adelaide, with average values in the range 12 - 18 m.
His K]émzig Sand may be equivalent to the Lowef Torrens A]]uvium and the

Pooraka Formation.



-10-
SOILS
~ RED-BROWN EARTHS

Ihese are the most extensive of the Great Soil Groups occurring
along the margins of the Torrens Valley. They are developed mostly on the
sheet alluvium of the Pooraka Formation. They are characterised by a Tine
sandy or silty A horizon overlying, with a sharp change, a red-brown to red

clayey B horizon which becomes browner and more calcareous with depth.

Type RB5 and Variants

Type RB5 is formed on fine outwash material deposited as minor
alluvial fans and terraces at the edge of the present Torrens floodplain.
The A and B horizons are sharply differentiated, the A being sandy or silty
and the B clayey with a granular structure, becoming 1imy.with depth. The
B horizon is subject to moderate shrinkage and swelling with changes in
mofsture contenf, and is of adequate bearing capacity for footings of domestic
buildings.

At the edge of the Recent Alluvium, sandy variants occur.

Type RB 6 - RB 7

Both types occur in close association on the Lower Outwasy Plain
-adjacent to Recent Alluvium, and are distinguished.by degree of horizon
differentiation (weaker in RB7). They suffer only small to negligible swell-

ing, but may be subject to shallow water table ;onditions.

Type RB 4 - RB 8

These soil types are-developed on Tertiary sands and on Proterozoic
slates and siltstones, a]oﬁg the north bank of the Torrens; between Klemzig
and Highbury, and are chafacterizeq by the presence of a moderately to
highly expansive clayey B horizon, which is also highly calcareous. The cal-
careous 1ayer‘in the RB8 soils is liable to softening when safurated, with

consequent loss of bearing capacity.
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BLACK EARTHS (BE)

The black earths group includes a number of dark coloured soils,
with large to extreme expansion and shrinkage capacities. Their lime con-
: ;ent is quite variable, but where large this may redqce bearing capacity.
Some have deve]oped on poorly drained'fihe alluvium, but elsewhere the parent
materia] may be the determining factor in their formation, B]aék Earfhs
occur patchf]y on both sides of the valley at Windsor Gardens, Dernancourt

and Athelstone.

BROWN SOLONIZED SOILS (BS)

| This group of high]y calcareous soils is derived primarily from
windblown material, and is characterised by the presence of lime-rich nodules
and silt at shallow depth. The soil itself is not expansive, but may overlie
a highly expansive clay. Where the content of aeolian silt is high the soil
may be liable to “collapse" when saturated. BS soils are restricted to the
slopg§ of the.Para Fault Block at Gilberton and Medindie, upslope from RBS
soils.
ALLUVIAL SOILS
The alluvial soils, underlying the area mapped as "Qra" (Recent
A]]uvium) on the map are immature sediments, so juvenile that pedological
horizons havé not developed. These soils are not subject to shrinkage or

_ expahsion,'and bearing capacity is adequate for most types of building.

GEOLOGICAL RESOURCES

The geological resources of the Torrens Valley comprise ground-
water, brick clay, sand and éréve1. In none of these categories is the
valley - here taken to include a strip 0.5 km wide on either side - a signi-
ficant producef at the present time, and no important reserves are likely

‘to be sterilized by the area's dedication as a recreational reserve.
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" GROUNDWATER (Fig. 6)

Adjacent to the Torrens,.groundwdter may occur at depths of
4.5 to 6 m and occasionally shaliower, in Recent alluvial gravels and
sands in which individual beds are seldom thicker than 1 m and are discon-
‘tinuous and Tenticular within relatively jmpermeab]e clays. Between
Torrensville and Fulham extensive sha11ow gravels have yields as high as
25 000 to 50 000 1/hr. Two main horizons, each 1.5 to 3 m thick, are en-
countered between depths of 10 and 18 m and betweeh 28 and 36 m.

Deepef sand beds within the Hindmarsh Clay west of Adelaide,
between about 50 and 100 m depth, are also lenticular and variable in
thickness between abouf’0.30 m and 6 m. Yields are generally not above
5 000 1/hr, but are less subject to seasonal variation than -the shallower
beds which draw directly from the Torrens.

. In the Paradise-Marden area, shallow Pleistocene-Recent alluvium
overlies Tertiary sands and marine beds and Proterozoic bedrock. The base
of this alluvium, at depths between about 9 and 20 m,bconsists of a bed of
coarse water-bearing gravels. Yields are generally small (1 500-2 000 1/hr)
and are subject to strong seasonal fluctuations. Supplies have, in the past,
been augmented by‘extending~boreé and wells into bedrock, where yields
averaging 7 000-9 000 1/hr have been obtained from fractured quartzites ahd
slates, and up to 5 000 1/hr from Tertiary marine beds.

. Salinity of shallow groundwater increases generally westward,
‘commonly within the range 1 500-3 000 mg/1. . Very high salinities (in excess
of 30 006 mg/1) are a feature oflshallow groundwater on the estuarine plain
adjacent to the Torrens outlet.

In the western subufbs deep subartesian Tertfary aquifers are
overlain by up to 110 m of Hindmarsh Clay and Pleistocene-Recent alluvial
deposits, The principal intake area for these aquifers are the Hills Face
énd the alluvial fans of the Upper Outwash Fan. A secondary source of

recharge is the Torrens Lake, by percolation down the Para Fault.
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BRICK CLAY

BriCk clay, of the red plastic variety, was formerly extracted
from numerous pits in the Hindmarsh-Torrensvi11e-Thebarton‘area, adjacent
fo the Torrens. In 1971, of 42 000 tons of red clay produced in the Metro-
politan area, about half came from three pits in this area. However,
reserves are small, and at the present time production is believed to be
nil br'very little. Clay is trucked in from as far afield as the Barossa
Valley and fired at the exisfing kilns, while the adjacent clay pits are now
derefict. |

| The three operational pitsrrefefred to above are:
Barrey's Bricks, Torrens Avenue, West Hindmarsh
(Section 373, Hd. Yatala),
Hé]]ett Brick Industries, Hallet Street,
Allenby Gardens (Section 390, Hd. Yatala),
Hallett Brick Industries, South Road, Torrehsvi]]e
(Section 47, Hd, Adelaide).

The brick clays are extracted from thé Hindmarsh and Pooraka Clays,
and selective working may_bé required to avoid limey, sandy and gravelly
portions. - o . | , .

_ SAND AND GRAVEL

For many years the principal sourcé of sand for the metropolitan
area was thé banks of the Torrens between St. Peters and Paradise. This
source is now practically exhausted, but until recent times several remaining
.washing plants were in operation, using Torrens water and sand brought in from
Golden Grove and Highbury. Iﬁ 1964- the 1atest_year from which figures are
available - only 571 tons of sand and gravel were extracted from the Torrens,
compared with 516 000 tons[from Golden Grove - Highbury.

The following sand pits along the south bank of the Torrens have
been noted in Departmental records. These were operated by the Estate of

G.R.C. Bide up to the mid 1960's, and all are believed to be inoperative at
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thé present time.
Sec. 258 (ﬁ]ayer Ave., St. Petefs)

. Hundred of
Sec. 310, 311, 333 (east of Darley Road, Paradise))

. : Adelaide
Sec. 284 (Harris St., Marden)
The sand and gravels occur as point bar depdsits within the
Recent alluvium. The sand is generally too fine for use unblended in con-
crete, and small boulders up to 30 cm diameter require crushing prior to

screening.
PRESERVATION OF GEOLOGICAL FEATURES

In thé area under study there appear to be no unique geological ‘
features (such as stratigraphic type-sections, fossil localities and rare
lrocktypes) whose preservation is imperative. However, a number of exposures
might well be highlighted for the fnformation of the bub]ic. These could
include: |

(a) Outcrops of Proterozoic basement rocks on the north
bank of the Torrens, between Windsor Gardens'and Paradise.
(b) Tertiary sands visible in cliff sections in the same area.

The contact between the Tertiary and the Proterozoic, if

exposed, wou]d‘be.of particular interest.

(c) Hindmarsh Clay sections.in the Torrensvi]]e-Hindmar;h
‘brick pits. |

(d) Recent sands;and_grave1s in abandoned pits between Marden
and Paradise, aiqng the south bank.

(e)_-The Burnside Fault line, which crosses the Torrens

100-200 m downstream Qf the intersection with Fifth

Creek, about 1 km north of Thorndpn Park Reservoir.

Information on these features could well be included in an infor-
mation 1eéf1et available to the public. As development of the area proceeds
the opportunity to expose and signpost points of geological interest should

be.taken.



-15-

PRESERVATION OF GROUNDWATER RESOURCES

As hentioned in the groundwater section, the alluvial fans
Abetweén the Torrens Gorge and Paradise constitute the main intake areas
for the deep aquifers in the western suburbs (see Fig. 6). For this reason
it is desirable that suburban development in this Tocality be curtailed if
possible, tp’ensure maximum recharge. Similarly, the same area is par-
ticularly unsuited to effluent or waste disposal due to the possibility of
. groundwater poilution.

The shallow alluvial aquifers along the Torrens are of limited
value at the presént time, but could be used for park irrigation adjacent
to the river duriné summer. This may be restricted to the section east of

Adelaide where salinities are lower.
- EROSION CONTROL

Scourihg and erosion does not»appear to be a serious problem at
the present day. Minor slumping of meander scars was.observed in the
Underdale area, where limited slope protection could be desirable. Loading
of banks is not likely to accelerate erosion, the rate of erosion being
largely a factor of stream velocity and discharge. '~ Should the need arise
in the future, a few low weirs would probably suffice to regulate discharge

and to create ornamental ponds. .
FOUNDATION

The surface soils and underlying alluvial deposits along the
Torrens are of adequate bearing capacity for one to two storey structures,
_ andzmindr cuttings for bicycle and foot paths should be stable. Exposed
sandy slopes would require grassing to prevent ravelling.
| Weirs cohstrucfed for flood control or ornamental purposes could
be expected to leak if no subsurface cutoff is provided. If placed on silt,

there is a risk of piping failure and for this reason such sites should be

properly investigated prior to design. =P R\~42L52—19:Ei§__-
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TABLE T - STRATIGRAPHIC SUCCESSION TORRENS VALLEY

| GEOLOGICAL MAX. '
AGE. UNIT THICKNESS DESCRIPT?QN .................... ( REMARKS - -
‘Recent Upper Torrens . About ‘Grey silty and clayey _ Believed to be equivalent
Alluvium 5m fine sand. to "Walkerville Sand" of
(Qra) o - Twidale (dated at 5860
‘ “years B.P.)
Recent - Lower Torrens 4-18 m Reddish yellow sand and Believed to be equivalent
Late Alluvium ~gravel, with occasional to the "Klemzig Sand" of .
Pleistocene - (Qra-Qpa) boulders. : Twidale, and possibly the
’ : Pooraka Formation as we]].
Shallow aquifer.
Mid Semaphore 15 m Clean white sand. Dune sands - present
Recent Sand (Qrs) : shoreline.
Early Fulham 18 m Reddish sand, traces of Dune sands - older (higher
Recent Sand (Qrf) : .s11t sea level) shoreline.
Early St. Kilda 4 m - Soft grey estuarine silt, Covers Estuarine Plain
Recent Formation shell beds, stranded beach between Fulham and .
' (Qrk) sands. Semaphore Sands. Ground
water very saline, poor
_ foundation material.
Late Pooraka About Red-brown clayey and silty Younger sheet alluvium
Pleistocene Formation 6m sand with limey horizon. ~of fans and plains.
Dated at 34 000 years B. P
Late Glanville 3m " Shelly sands and marine Late Pleistocene marine
Pleistocene Formation clays. incursion.
Pleistocene Hindmarsh 110 m Stiff, mottled clay, with Occurs widely in subsurface
: Clay sand and gravel layers. very thick in western

suburbs. Several thin
discontinuous aquifers.



~ GEOLOGICAL

MAX.

Maslin Sands

AGE ITHICKNESS DESCRIPTION ~  —  ° REMARKS
UNIT . : .

Pliocene Hallett Cove - 68 m Ca]careous sand, limestone 'Marine; fossiliferous.
(Late .Sandstone and "Aquifer A.
Tertiary) Dry Creek Sand ' _
Miocene to Port 230 m Calcareous sands and Marine, fossiliferous.
Eocene ¥illunga : 1imestone. Aquifers A and B.
(Mid to Early . Beds '
Tertiary) :
Eocene ‘ Blanche Point Marl, siltstone, limestone. Confining bed.
(Early Tertiary) Marl 5 : '
‘Eocene North and South 110 m Sand, gravel, and clay. Marine, estuarine and

fluviatile. Aquifer C.
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