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Client: State Planning Office

SUMMARY AND CONCLUSIONS
A geological investigation of construction materials and foundation
conditions has Béen carried out within and adjoining the Murray New Town area.
The investigation of construction materials has been extended beyond the
immediate area Because useful deposits occur outside it. The investigation of

2
foundation conditions has been restricted to the 175 square miles (450 km~)

[

of the area itself.u

The materials most commonly occurring in the area investigated are

Lower Palaeozoic bedrock including schist and greywacke of the .Kanmantoo Group

and the Mé?rto Granite; and Cainozoic sediments, including Mannum Formation
limestone, and deposits of calcrete, alluvial clay and aeolian sand.

Rock for coarse aggregate used for concrete, and for railway ballast

and road base course and screenings occurs on the.margin of_the eastern Mt.

Lofty Ranges and within the Murray New Town area at Monarto and near Pallahana.
The best of this material is the Monarto Granite. A single.quarry at this site-

surrounded by an open spéce area to provide a buffer zone,;could be developed

which would cause little nuisance to the proposed town.
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Alternative sources of granite are the granite near Pallamana, the

" ‘ | Palmer Granite near‘Pfeiffer Hill 12 miles north of theﬂproposed site and the.
granite near Long Ridge (Monier quarry for dimension stone) 44 miles north of
Murray Bridge. _ . ' ‘ :

The granite near Pallamana is within the proposed site and a buffer ¢

. zome would be required around a quarry in this area. The rock near pfeiffer

— ~ Hill is very coarse- gralned and is deeply weathered in places, and although

v : . granodiorite from this area has been used for 1ock construction it may not

be suitable for concrete. The granite at Long Ridge - although of excellent

quality - 1s near the limiting distance for construction material in this

§i
Ji . situation. )
N A
| ” Other sources of less suitable aggregate are greywacke and schist (the
f{;: ° " ... . Guerin Quarry in Hd. Mobilong, Section 533) and limestone of the Mannum
) Formation cropping out in river cliffs, particularly in the area immediately
:L‘A ; - north of Murray Bridge.
L ’ ' Thé?eXperienoe of the Highways and Local Go;ernment Departments is
. L“f ~d that it is cheaper to use aggregate for road surfacing from operating quarries

at Montacute and Brighton, than to open up a new quarry in this area. This
applies only to the present situation and there is no doubt that a quarry in
the vicinity of the New Town will be requ1red to supply this material.
Logistical problems could arise if quarries were sited on the oppo-
_site side of main roads ‘to developing areas 1in which the quarry product 1s

required. Prov151on of overpasses would eliminate this problem :
Foundation conditions are good in areas where bedrock is close to

- the surface. However, it is doubtful whether it is practicable to build on

. granite outcropé becausé of the highly irregular nature of the outcrop surfaces.
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4 i ‘ Excayation in granite would require extensive blasting,and ripping

S, “by heavy duty tractor and seme‘biasting would be required in areas of bedrock,

: : and calcrete. . .

b : Deposits of sand and clay occur within the area, some of which could 5

— " be used for fine aggregate and brickmaking materials. However, deposits of

13 -
: this kind are not restricted to the area .and sufficient supplies for the needs G

o A : of.the'propoeed town could be located with further exploration. _ ;7

I : -
‘ , - No.difficulty is expected in~obtaining either sand for fill or rubble
" for sub-base in road construction out51de of the proposed site.

o
l—m~_ e . Younger Cainozoic sediments and soils in the southern areas (de on
T map :72- 613) present more foundation problems than those in the north (Qrs).

The overall cost of house constructlon in the south may be increased by as

1
|

much as 3% because of this factor.
Where the soil cover is thick, and this applies to the southern soils

in the area designated de foundation conditions are relatively poor, and

extensive soil testing would be required before foundatlons could be'designed.

Excavation of drainage trenches could be ea511y carried out by

I earthmoving equipment throughout the soil covered areas.

INTRODUCTION

sed new city referred to .as Murray New ‘Town, w1th a possible

- A propo

!—~‘ S - population of 250 000, is to be built 1n “the Murray Bridge area, west of the
E ;n\o. \zl, Qree et TS i

1 N ' ‘Murray River. The c1ty will- occupy an area of app10x1mate1y 175 sq. mllesx

(450 kmz) This report has been prepared following a request from the State
E ” . Planning Offlce to prov1de 1nformat10n on construction naterials and building

. B - -foundation conditions which wlll 1nf1uence the selectlon of a site for the

" -
5B . v E
; .
2 . N\
LY, ' . : . . : :
B ) - . ; . . i )



-rgn e 2

S “
neu city. The work was undertaken at short notice as a matter of some urgency.
The conclusions reached are based upon a study of recorded information, suppor-
ted by information from Councils and by field reconnaissance.

The Murray New Town area is on the western margin of the Murray Basin

‘and occupies an-uplifted block of gently undulating plains country with

altitudes ranging from 950 ft (290 m) to 25 ft (7.5 m) above sea level. The

Murray River flows on a north-south course along the eastern side of the area

near the town of Murray Bridge.
" The area is bounded to the north by Salt Creek and Long Gully, and to
the west by the Bremer Fault Scarp. The Pallamana Fault Scarp and Murray River

together form the eastern boundary The southern boundary runs between Bremer

-and Camel Trig Stations then swings south to within 2.5 miles (4 km) of Lake

~ Alexandrina.

The text is accompanied by a locality map of the area investigated
showing the main geological features, by a detailed geological nap showingAthe
location of construction materials previously worked oryinvestigated, and by

geological and topographical map relating to foundation conditions The
location and nature of materials previously worked or investigated is set out

in some detail on tables of construction materials and these should be consulted

in conjunction with the map showing their distribution.

GEOLOGICAL SETTING
LOWER PALAEOZOIC

. The western and northern portions of the Murray New Town area are
underlain by Cambrian rocks of the Kanmantoo Group which form the eastern |
Mount Lofty Ranéeeﬂ,iThese rocks also occur within the remeinder of the aree

.
in low rises or beneath a thin veneer of younger sedimentary rocks. The
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original eediments of the kanmantoo Group were mainly of greywacke type with
minor developments of carbonate rocke and other clastics. Intense regional
metamorphism during the Lower Palacozoic Delamerian Orogeny has altered the
original sedinents to. meta—greywacke schists-andAgneiss.

Complete granltlzatlon of Kanmantoo Group rocks has produced the

Monarto Granlte body. This clongatc body is about 6 miles (10 km) long and

2 m1lcs (3 km) wide, and lies 5 miles (8 km) west of Murray Bridge. The

granlte was probably formed during the early Ordov1c1an Delamerian Orogeny
In the Murray New Town area the Kanmantoo Group forms an uplifted
fault block (horst) between the western Bremer Fault and the Pallamana Fault

to the east. The basement rocks are folded, and both folds and faults have

a south to southeast trend.

~

Permian marine, fluvio—glacial and other deposits include the till,
sands and clays of the Fleurleu Pen1nsu1a named the Cape Jervis Beds, and

\ \

equivalénts which have been revealed in 0il exploration wells at the west end
of the Padthaway,Ridge south east of Murray Bridge.

CAINOZOIC

Undlfferentlated.sands, clays and siltstones of Palaeocene to Eocene
age near Coonalpyn are called the "Knlght Group'". The sequence includes the
Middle Eocene to Upper Eocene Moorlands ngnltc Member This sequence in the -
Murray Basin northeast of the Padthaway Ridge has been named the Renmark Beds
(Harrls, 1966). ‘The ”Knlght Group” beds are overlain by the marine Buccleuch
Beds. . |

The Compton Conglomerate which crops out near 'Kalibar" Homestead,
and the Ettrick Formation}which crops out at the base of the river cliffs near

Tailem Bend, mark the Oligocene marine transgression.
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~ The Mannum Formation, which is overlain in'places by Finniss Clay, 1is

widespread in the area and overlies bedrock near Monarto South on the basin

margin. This unit gives way to the younger Morgan Limestone north of the Murray

New Town area.

Younger sediments occurring in or near the Murray New Town area are

Y

Pliocene Loxton Sands and Parilla Sand, Pleistocene to Recent deposits in- Q'?

-cludlng Blanchetown Clay, . Bridgewater Formation, Ripon Calcrete and younger cal-

cretes, alluvial Pooraka Formation and Callabonna Clay, aeolian Molineaux Sand,

riverine Coonambidgal Formation and thin overlays of sand and soil.

N

CONSTRUCTION MATERTALS

The ba51c constructlon materials rcqulred in the bu11d1ng of a new

c1ty are hard rock for coarse aggregate used in concrete and in road construction

!

for both base course and screenings; selected quartz sand for fine aggregate;

) <
clay for brick making; sand-sized material for use as fill; and rubble for use

Ve

as sub-base in.road construction.

Preiiminary work shows that requirements for coarse aggregate can be
met from deposits of granite near Kinchina or Pallamana. Useful deposits of
limestone from immediately north of Murray Bridge wuuld supplement the deposit;
of grauite, particularly‘Where high strength aggregate is not requiredu

Highway requirements (base course and bitumeu écreenings) are supplied
at present in the main by chkfell Quarry near Wpodside_(Hd. dnkabaringa, Section
54).' The materiai used is a dolomitic siltstone. Bitumen screenings are !
obtained from commercial quarries at Montacute and Brighton (LanOOd)- Material
frou the Guerin quarry near Murray Brldge (Hd. Mobilong, Section 533) has been

used but the product contalns too much SChlSt Highways are currently investi-

gating a granodiorite quarry at MannumAwhlch‘was used some years ago during —
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lock construction.  Generdlly speaking, Highways find it cheaper by $1/yard
to pufchase from commercial quarries, and this amount covers transport costs.

A detailed investigation for brick clays and sand for‘uselin.concrete

- will ‘be required. A search of bore records carried out during this work

suggests that these materials occur in the area, but their extent and quality
can only be determined by drilling, sampling and testing. No important
deposits of sand occur within the present proposed boundaries of the town.

Materials for use as fill and for sub-base work in .road construction

are abundant in the area and elsewhere and will not affect site selection

to any degree.-

The investigation of coarse aggregate, fine aggregate, brick clay

and other construction materials shows that aggregate used in concrete is of

. major importance and should be given careful consideration during site

selection.

COARSE AGGREGATE

Y

Hard rocks of the Palaeozoic Kanmantoo Group crop out in the eastern
slopes of the Mt. Lofty Range. These rocks form locally prominent and distinct
ridges and consist mainly of interbedded schists and greywackes in which a

pronounced lineation and cleavage is developed. According to Johns (1961),

. ballast, road construction materials and aggregate for civil construction pro-

jects have all been derived from these Palaeozoic rocks and from the Tertiary

limestones nearby. Quarries located in the Kanmantoo Group of sediments

provide coarse aggregate for base course and finer material for sealing of-

\

roads with bitumen in areas where they are required.

In summary, the most important source of coarse aggregate is

“undoubtedly the Monarto:Granite near Kinchina. The next most important source

is southwest of Pallamana (See Mobilong geological map). The limestone of the

ther sites in the

: |
Mannum Formation immediately north of Murray Bridge and at o

LT,

.t
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fiver cliffs close to the Murray New Town area provides a useful supplementary

source of coarse aggregate for purposes where uniform high-strength material

is not required. However, it will be necessary to locate limestone with less

clay content than in the existing quarry.

Individual Deposits

The schists of the Kanmantoo Group have been quarried as a source of

" - aggregate, but associated greywacke is mineralogically the most suitable rock. . -

A quarry in greywacke occurs in Pt. Section 2001, Hundred of Monarto, 0.5 miles
(0.8 km) east of Bremef River on the Kanmantoo-Monarto Road. Potential quarry
sites exist near the present ‘quarry in Sectlon 357, Hundred 'of Monarto, and a

few miles west of Murray Brldge in Section 175, "Hundred of Mobilong. Because

the greywacke is strongly foliated and breaks into platy and tabular fragments

1aboratory testing of representative samples is required before a quarry is

established (Hiern, 1967).

Mica schist and schistose fine-grained greywacke near "Kalibar

te
Homestead” (See Mobilong geological map) is weathered' ind soft ot moderately

hard. It is not an alternatlve source of coarse aggregate, although it could
be used for sub-base in road construction.

A quarry 5.5 miles.(8.8 km) due east of Kanmantoo was put down in
SChlSt and greywacke assoc1ated with pyr1t1c sedlments The quarry adjoins_the
Murray Bridge- Kanmantoo road the Murray Bridge-Onkaparinga plpellnc, and a
powerline passes over ‘the quarry itself: Although hard greywacke for coarse
aggrégate éccurs‘there,.tﬂe site is not now suitable as a quarry and it isi
being filled in.

A palelgrey fine—grainéd graniticArock, the Monarto.Granite, crops

-out extensively in the area to the west and northwest of Kinchina. The rock

N\

usually has a faint lineation of mica and shows gradatiohs with the enclosing 3

rocks (Johns.and Kruger, 1949). The rock is thought to have originated f>om



-2

~d

- 9 - )
s “ KD

SN

in situ granitising processes rather than a magmatic intrusion as in the case

of the "Murray Bridge Granite'::

The Monarto Granite has the most potential as a source of coarse
aggregate because of its proximity to Murray Bridge and its physical properties.
The granite is expgsed in the Kiﬁchina Quarries (Sections 517, 518, 520, Hd.
Mébilong) and in a railway cutting in Section 38, Hd. Mobilong. Samples of
granite from the Kinchiné Quarries were tested exhaustively‘as a source of
concrete aggregate for the Chowilla Dam project{ Los Angeles abrasion sound-
ness values were in the range generally accepted for aggregate. éranite from the
surface zone of two of the four test quarries returned L.A. losses in exéess df
50%, but fresh rock from shallow depth was satisfactory (Stapleton, D.H. and Harris,
B.M., 1966). - |

Granite crops out over a wide area southwest of Pallamana. The rock

"is massive and coarse-grained. ‘Although the zone of weathering appears to be

thin, the rock is not well jointed and would probably be difficult to work.

Despite the lack of jointing, this granite provides the mbst useful source of

large quantities of high quality coarse aggregate after tﬁe‘granite at Kiﬁchina.
Other granitic rocks crop or are covered by a thin veneer of younger
rocks on the Padthaway Ridge, which is about 30 miles (48 km) wide and runs
southeast parallel ‘to the Coorong from near Murray Bridge to the vicinity of.
Lucindale. Géﬁerally, the grahﬁte is too coarse-grained for construction

materials.

Crystalline 1imesto£e of the Mannum Formation from various small quarries
near Murray Bridge is used>for aggregate, but thé rock is of variable quality énd
is not considered to be suitable for high quality concrete. -

The most important limestone deposits crop out in the river cliffs

and over a wide area immediately north of Murray Bridge. This material has been
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" quarried for ballast at a site in the river cliffs 2.5 miles (4 km) upstream
from Murray Bridge on the west bank, but théﬂmaterial proved to be unsuitable
because of the presence‘of sandy clay in thin irregular interbeds. The lime-
stone is crystalline and quite hard and should be suitable for some kinds of
coarse aggregate. Detailed exploration will be.required to select better quality
materials~relative1y free of clay. When this work is carried out, high features
in the terraiﬁ should be avoided becaus; they may be veneered with Parilla Sand,
Blanchetown Clay or Bridgewéter Formation. Overburden on lower cliffs and rises
consists mainly of a thin veneer of calcrete and Molineaux Saﬁd. The calcrete
is suitable for use as sub-base in road construction, and the Molineaux Sand ié
uséful as fill.

Other deposits of limestone of Mannum Formation occur north of "Kalibar"
Homestead within the Murray New Town area, and to the southwest between
Eailington and Strathalbyn. These deposits are too thin and variable in composi-

tion and strength to be of use for anything but rubble -for use as sub-base in

- road constchtion and, perhaps, as fill.
FINE AGGREGATE
Déposits of fine sand occur throughout the area. The two most commonly“
occurring are thelPooraka Formation and Molineaux Sand (Qrs and Qpd on the
accompanylng Mobilong geological map). The Pooraka Formation contains too much
clay near surface (in fact this formation was' the orlglnal source of ”brlck

clay" in the Adelaide area), and both units are too fine-grained for use as

2

fine aggregate.

Sands which may be of use for fine aggregate are recorded in a ‘number
of bores marginal to the granite outcrops and within the area of the Mobilong
geologlcal map Sands have also been recorded within the riverine deposits

drilled recently in Hd. Mobllong, Sectlon 594. Dredging of these deposits may

be feasible.
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It is apparent that detailed exploration will be required to prove
adeqﬁate supplies.

Individual Deposits

Tertiary sand shown 0.5 miles (8 km) E. of Monarto proper on the

_Mobilong geological map is not visible at the surface, where there is a thin

veneer of aeolian Molineaux Sand. It is unlikely that useful deposits will be 7 . |

found and drilling will be required to test the kind of deposit, its thickness

and extent. . o : 4

Erosional remnants of Parilla Sand capped by ferruginous sandstone

occur -in Sectiéns 233, 235, Hd. Monarto and also near '"Lucernbrae'" in Hd.

‘Monarto. The grain size of these deposits may be too uniform for concrete

aggregate.

Johns (1961) refers to gravels and grits at the base of Mannum

. Formation near Hartley which may be of use as fine aggregate.

Sand and gravel overlie the Permian glacial clays over a wide area
(A .

~ south-west of Strathalbyn. Well exposed sections are reported to occur in the

banks of.Giles Creek, northwest of Finniss._

Other deposits of uncértain stratigraphic position have been recorded
at a numbér~of places. Coarse sand and grit weré logged in the upper section
of drainége bores in the vicinity of the Murray Bridge Hospital.

Clayey sand, fine to coarse-grained, was logged from d—}O ft tO—S ﬁ)

in a boré in:Section 346, Hd. Mobilong where Rocky Gully emerges onto the plains
west of Murray Bridge:_ Clayey sand and gravel up to 60 ft (18 m) in depth
weré recofdedbin bores at Callington township and in Section 2061A, Hd. Monario,
0.5 miles (0.8 km) to the east of the town.
Fine sand,was'in?ersectéd beneath,S—lO ft (1.5-3 m) of clay in bores
N

in Sections 121, 123 and 3561, Hd. Freeling on the eastern side of the River i

Bremér;AIOTIZ miles t16-19 km) south of Callington. White and yellowish




S = - e "

A o

o122 : R T

siliceous sand and calcrete of Quatérnary age blanket almost the entire of the
Murray Plains, but are too fine for concrete aggregate.

BRICK CLAY

The development of the clay brick industry in the Adelaide area shows

a shift away from thin alluvial deposits occurring at ground surface - such as

_ Pooraka Forhation of the Adelaide Plains - to large deposits. of weathered

shale and Tertiary clay. It is probable that deposits of weathered shale similar
to those of the Adelaide area will be discovered in the ranges to the west of the

Murray New Town area. Tertiary clays may also be found north and south of the

Murray New Town area in structurally depressed areas.

As with the industry near Adelaide, blends of weathered shale and

alluvial clay will probably prove most suitable. The discovery of suitable

' quantities of clay will probably require detailed exploration outside the

present area of interest.

Individual Debosits

N

Nixon (1960) has reported on red and white cléy suitable for brick
making. The‘following notes are taken from_his report.
In Sections 235 and 248N, Hd. Monarto, the rock types include grey-
_wackes bleached in the vicinity of quartz veins forming isolated péckets of
limited size and sporadic occurrence. In Sectiors 82, 114 and 179 the rock
types are essentially horizontally disposed red-brown sandy clays of Pleistoj
cene-Recent age. In all, 16 holes were drilled totalling 272 f% (83 m). Of
these, 10 holes totailing 127.ft (39 m) Qere drilled in testing for white

clay, and the remainder for red clay.

The white clay investigated 1is 4 bleached and weathered greywacke of
Cambrian age occd%?ing as an isolated body around a quartz vein. The extent

of white clay as outlined by auger drilling is insufficient to warrant opening

up for use in the manufacture of cream bricks.
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- ' | o | »‘Red sandy clay obcdrs as a flat-lying sediment of Pleistocene to

. Recent age occurring over 5 félafively extéﬁéiveAafea.‘ Drilling hasAproﬁed -

adequate reserves of red sandy clay in Section 114, Hd. Monarto. |

Ceramics Reséarch Laboratory results indicate that bricks from red

- sandy clay in Section 114 would be suitable for use as interior bricks only.

- If used ougside sohe exterior rendering wouldAbe necessary.

- ) Other small deposits of sedimentary ciay occur in the river cliffs

néar Mannum (Finniss Clay) and at a number of small sites betwéen Mannum and

.Tailem Bend (Blanchetown Clay).

OTHER DEPOSITS OF CONSTRUCTION MATERIAL

. 1 _ ‘ K There will probably be an incréasing demand as development- proceeds

e . “fof reiati?ely small quantities of building and ornamental stdne and large

quantities of fill and for rubble for use in road construction. These reqﬁiref

ﬁéﬁts can be met fairly easily and only brief general notes_are>provided at

this stage.

- » ' - Building Stone

—_— ‘_” . Small outcrops of coarse-grained pink granite occur in the Murray
River valley downstream from Murray Bridge. Early quarrying was éarried out
neér Sturf Resérve, and more.recéntly near Swanport wherc reserves are large.
Thg Monarto Gra;ite has also been quarried in the past for use iﬁ
kerbing and as a building stone. ) | -

v—f; - - Currently operating quarries are the norite quarry at Black Hill “
north of the River Marne, and the granite quarry at Long Ridée, in Hd. Bagot,
Section 216 on the Sedan to Stonefield Road. o |
| Durable freestone with a high compressive strength has been mined

.selectively from 1imeston§ of the Manﬁum Formation near Mﬁrray Bridge for usé

. o in the district and in Adélaide. | |

In the past, farm buildings have been consﬁfucted from greywacke in
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“the hilly country, and from calcrete on the plains.

Fill
Aeolian sands of the Molineaux Sand are widespread and, together

with Pooraka Formation north of the Murray New Town area, should provide ample

" supplies of £i1l.

Rubble

i
Rubble for use as a sub-base in road construction also occurs in large

quantities over a wide area as calcrete or as calcreted limestone of the

Tertiary Mannum Formation. .

FOUNDATION CONDITIONS

KANMANTOO GROUP (€ k)

Rocks of the Kanmantoo Group occur mainly in the north and north-

western parts of the investigated area, apart from a zone of gneiss and schist

(migmatite) which lies 2.5 km (1.5 miles) west of Murray Bridge, and a belt
of schisf, adjacent to the Bremer TFault, which extend§‘south to 0.5 miles
(1 km) north of Bremer. ‘ |

The.area of Kanmantoo Group rocks forms low undulating hill country
with slopés of 10° or 1é§s.. Bedrock is usually poorly exposed, and covered by -
up to 10 ft (3 m) of red-brown, silty fine sand (SP) and sandy silt soil (ML)*

with abundant rock fragments.

\

deally,,slopes may be as steep as 25° to 30°. The main area of i
steep slopes lies 1 mile (1.5 km) west of Monarto, where Preamimma Creek has

cut a valley fhroUgh the hills. Here, weathered to fresh, medium strong to

strong micaceous siltstone and fine sandstone outcrop as bars, parallel to
steeply-dipping bedding, which.protrude up to 1.5 ft (O.S m) above the grouhd

N
surface. The areasbetween rock outcrops are covered by a thin layer of dark bro

fine sandy silt Soil (ML).

T
&

Wi

« Terms underlined and in brackets are defined in Appendix B.



~ clayey sand (SC) grading down to moderately reactive ** ("expansive') sandy.

- 15" o B .. ""-_::;J.
'Schiste and gneisses of the migma;ite>be1t are overlain by 2 ft
(0.6 m) of fine §and_(SP) offsff;white cdlcareous $ilt soil (ML) with nodular
calcrete in the vicinity of the Murray Bridge-Onkaparinga pipeline (Beucaut,
1969). A

About 1 mile (1.5 km) northeast of Gifford Hill, weathered gneiss

underlies up to 2 ft (0.6 m) of medium to coarse grey sand (SP) and red-brown

Clay soil (CH) (Morrls, 1971)

The areas underlain by Kanmantoo Group have generally favourable

foundation conditions for all types of buildings. Bedrock is usually within

3 ft (1 m) of the ground surface, and covered by non-reactive sandy and silty soils;

However, the thickness of soil is irregular, and may exceed 10 ft (3 m) in

places.
No evidence of significant slope instability was observed.
MONARTO GRANITE

The Monarto Granite is a massive to weakly fdliated, medium to

" coarse-grained pale grey rock composed of quartz, feldspaf, biotite and

muscovite (Stapledon and Harris, 1966).
The granite outcrops in two areas, each about 2 miles (3 km) in

diameter.  One area 1les to the north of the Monarto Sedan Rallway, about

“halfway between Monarto and Pallamana. The other area is between Rocky Gully

and Princes Highway, 4 m11es (6. 5 km) west of Murray Brldge L {
The granlte does not outcrop as continuous masces, but forms groups
of characteristic large rounded boulders ('"tors') standing up to 6 ft (2 m)

above the surrounding flat to gently undulatlng country. Spher01da1

" weathering along widely spaced.horizontal and vertical joints, followed by

. N
erosion, has produced the distinctive outcrops. ~The granite also occurs as g

** Reactive clays are subject to volume changes with changes in moisture content.
_ Movements of up to 5 cm at the ground surface may occur w1th hlghly reactive

Y .

BN 2 SO
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flat outcrops, close to ground level, up to 100 ft (30 m) in diémeter.

The rock is mostly fresh to slightly weathered, strong to very strong,

but surfaces of outcrops are sometimes weathered, weak to very weak. The

surrounding soil is a red-brown, loose, silty fine sand (SP). This soil is
irregular in thickness but is not likely to be thicker than 3 ft (1 m) in

the vicinity of outcropping granite.

Although the granite is a strong rock and can withstand large
loadings, it is doubtful whether it is practicable to build on areas of out-
cropping granite because of the highly irregular éutcrop surface. However,
structures could be built in areas:surrounding granite outcrops, and could be
founded either whqlly on underlying granite or wholly on the overlying topsoil,
depending on foundation loadings. )
MANNUM FORMATION (Tm)

The Mannum Formation is a fosgiliferous marine limestone of Miocene

age. It is exposed in cuttings of the Adelaide-Melbourne Railway, 6 miles

(W

(9.5 km) west of Murray Bridge.

Here, the Mannum Formation is an off-white, highly Wea@hered, weak to

very weak coarse-grained rock, with a few weathered, strong bands. The lime-
stone was extensively lateritized during late Tertiary peneplanation. Some
layers within the limestone are completely replaced by iron oxides. The lime-

stone is overlain by 3 ft (1 m) of strong calcareous nodular laterite, with

white kaolinitic silt soil (ML), and 1.5 ft (0.5 m) of strong blocky calcrete.

N H

The Compton Conglomerate at the base of the Mannum Formation is composed of

coarse lateritised gravels derived from the Kanmantoo Group.

~An area of calcrete, 2 miles (3 km) across, lies 0.5 miles (1 kmj

- north of the railway cuttings. This area is covered by silty fine sand (SP)

with numerous calcrete fragments to 1.5 ft (0.5 m) diameter. Road cuttings

in this area, adjacent to the Murray Bridge—Onkapafinga pipeline, Show a
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:fscquence of 1.5 ft (0.5 m): f1ne to medium sand (SP) overlylng mottled, sandy

calcareous silt soil (ML) with an upper layer of strong blocky calcrete, about
0.5 ft (0. 15 m) thick. The Mannum Formation is not exposed in this area, but

probably underlies the calcareous soils.
Strong blocky calcrete, where present, should provide adequate
foundations for small buildings. However, if strong calcrete is absent,

buildings would be more.suitably founded on limestone if it is reasonably

- close to the surface,.rather than in the overlying weak calcareous soils.

Multi-storey buildings could be founded on the limestone. However,ltests of the
rock strength would be necessary to aetermine safe loadings. The possibility
of cavernous weathering in the iiméstone should be investigated when designing
foundations.
QUATERNARY AEOLiAN DEPOSITS (Qpd)

Deposits of aeolian Molineaux Sand blanket all the soutﬁern.parp of the

area investigated and cover about 60% of the total area. They are up to 55 ft

(17 m) thick. The land surface is gently undulating ‘and the main topographic

feature is a system of linear sand dunes trending in an east to southeast
direction. The dunes range in length from 0.25 to 2 miles (0.4 to 3 km) and

have an average width of 300 ft (100 m) Relief of the dunes above the

surround1ng country is of the order of 10 to 20 ft (3 to 6 m). Internal
drainage between dunes forms swamps, where the underlying clayey soils are.

impermeable. The land between dunes is cleared, but belts of stunted eucalyptus

_trees still remain on dune crests.

The entire area is blanketed by about 1.5 £t (0.5 m) of loose, grey,
fine to medium sand (SP), composed of rounded quartz grains. Rubbly calcrete

is usually restricted to the dune crests. North of Brinkley, road cuttings

" ‘through dunesshow 0.6 £t (0. 2 m) 1ayér of strong blocky calcrete overlying
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pale calcareous sandy silt soil (ML). Where the calcrete horizon is poorly

developed, the.undeflying material is mottled silty fine sand (SP).

| ‘South of Monarto South, dunes are composed of sands and clayey
sands 3 ft (1 m) thick, underlain by mottled calcareous clayey sand (SC).
Auger holes between dunes showed a sequence of calcareous clay soil (CH) and
mottled highly reactive clay soil (CH) éxtending from 1.5 ft (0.5 m) to at
least 15 ft.(4.5 m)’bélow the surface. The surface-bf these areas has
numerous slight depressions and rises, térmed "gilgais" (Allchurch,A1965).

Weak calcareo;s soils and the "expansive' clays appear to be

extensive through much of the southern area, and extensive soil testing would
be necessary at each site before foundationsfor even a domestic type building
could be designed. AMulti-storey buildings would probably require pile-type
foundations. Thus, for all building types, the foundations would be
expensive in relation to the total cost of the structure. In additioh, there
would be drainage p1ob1ems, aé the swampy areas southgast of- Monarto South

indicated that the underlying clays are impermeable.

QUATERNARY ALLUVIUM (Qrs)

Alluvial deposits of Pleistocene Pooraka Formation and Qf the
modern éréek channels cover a large part of the ﬁortheasternﬂarea between
Rbcky Gully and Pallaﬁéna, and extend south along the Pallamana Fault Scarp.
Alluvium also tdngues dnto Quaternary aeolian deposité near Monarto South.

These areaé are’ flat to gently undulating and are covered with a’
layer of red-brown fine to medium sand (SP), about 1.5 ft (0.5 m) thick.

Several intermittent streams (e.g. Rocky Gully and Preamimma Creek) rise in

: the hlllS and flow onto the plains, where they have cut channels up to 100 ft

(30 m) w1de and 3 to 6 ft- (1 to 2 m) deep. ' The stream'beds are covered by loose‘

fine to very coarse sand (SW) with fine gravel. Red-brown silty fine sand (SP)‘



is exposed in the walls of channels.

Road cuttings adjacent to the Murray Bridge-Onkaparinga pipeline

show calcareous sandy silt soil (ML) with nodular calcrete underlying the

.sandy topsoil.

Bores at Monarto South encountered pale calcareous clays to a
depth of 4 ft (1.2 m) overlying sandy clays’ (Firman, 1962).

The thickness of alluvium is highly variable, and reaches a

~méximum in the Monarto ‘South area of 40 ft (12 m), and along the Pallamana

Fault Scarp of 75 ft (23 m). However, the alluvium is much thinner in the

northeastern area. | |
The areas covered by alluvium should be suitable for domestic-

typg buildings. -Howevér, the calcareoué sdilsihave a low bearing capacity

when wet and would not be suitable for footings,. which would need to be

founded on a deeper stronger soil horizon. Multi-storey buildings with high

loadings may have to be founded at depth on piles.-

TRENCH EXCAVATION °

The “following table summarizes anticipated excavation conditions

in the different geological units:

1

Geoldgical Unit - : Anticipated excavation conditions
Quaternary aeolian deposits .-~ Readily excavated.by earth moving equipment.
(Qpd) Calcrete may require some blasting but other-

wise rippable by heavy duty tractor.

Quaternary alluvium (Qrs) Readily excavated by earthmoving equipment.

Mannum Formation (Tm) Limestone could be excavated by earthmoving
: . equipment or ripped by heavy duty tractor.

— - Hard bands within the limestone, and over-
N lying calcrete may require some blasting.

Monarto Granite R The granite would'require eXtensive blasting.

e i
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Geological Unit ‘ : Anticipated excavation conditions

Generally rippable by heavy duty tractor,

Kanmantoo Group (€-k)
but some blasting may be required.

,27th July, 1972

SEISMICITY

Infrequent earthquake shocks (one about every 10 years), sometimes of

a relatively severe nature, have been recorded at Murray Bridge and Callington,

and also at Strathalbyn, Nairne, Wellington, Mount Barker and Mannum (Sutton

& White, 1968).
It is likely that some of these earthquakes are related to movements
on the two faults that pass through the area, the Bremer and Pallamana Faults.

Further earthquakes, possibly intense enough to damage structures of

inadequate strength, can be expected in the area, but it is impossible to

prédict their frequency. This should be taken into consideration when designing

Ve

buildings and foundations.
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APPENDIX A

- ' . These tables record known or potential sources of

construction materials within the area of the Mobilong and Alexan-

' - ‘ drina 1-mile maps. The information is derived from Departmental

and District Council records, Highways and Local Government

(3

e ; crushing contracts, and from reconnaissance traverses.

-
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TABLE 1 - COARSE AGCREGATE : : .
MURRAY BRIDGE CONSTRUCTION MATERIALS
- Locatioﬁ _ Materials and Use . . Comments
District etc. Hundred Section ' Authority/ Year
Operator
Karconda Hooper 18 Limestone. Roadmaking Highways H.L.G. Contract
1" MCPherson 30 . " 1" " " "
Marne Angus 104, 110 "Limestone" Road Con- " H.L.G. Crushing 62
struction contract.
Meningie Seymour G & H. Clay. May be pyritic.. Moorlands Coalfield. .
- o Doubtful (Ceramics
Research Laboratory)
" o G Hornfels and slate. Johns (1959) Min. 1
Rev. 111. Moorlands j
Coalfield. B
{
" " 371, 372, Limestone. Screenings " H.L.G. Contract. S |
573 '
" " 501 Granite Not worked by.Council.
" " 1097 Mannum Formation limestone ‘ Council "River rock is ripped’
and hard calcrete. Coarse Highways and both materials are
aggregate for concrete. put through crusher at
Screenings also. Tailem Bend."
Mobilong Brinkley 815,1121, Calcrete Highways H.L.G. Crushing contract.:
1163 1121 and 1163 not locatedw
) on plan. K
| - | i
" Etterick 63 Limestone. Roadmaking " H.L.G. Contract. : 1
" Burdett Calcrete. Roadmaking. Rubble Council of  Further supplies available ?

158

M.B. Corp-
oration

to S.W. Clay content too
high for binding with
bitumen.
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: ~ Location Materials and Use - _ Comments |
District etc.  Hundred Section ' Authority/ .- S - Year
o ' ‘ Operator ' o ' : .
Mobilong Mobilong o114 Calcrete. Roadmaking.Rubble Clay content too high
: : . . for binding with bitumen. ;
" " 209 Granite . Intensely fractured
(Hiern, 1967).
" \ " 175 - Greywacke Strongly foliated piaty
\ fragments. (Hiern,1967).
" . " " 517, 518, . Monarto CGranite at Kinchina. Moderately well pointed,
' . 520 High quality concrete. but hard to blast
' (Hiern, 1967). - .
" " 520 Monarto Granite. Rd. metal. Very little jointing
900 00 cu.yds. revealed, low relief. \
" " 526 Granite. 280 000 yds. cubic Guerin Best site in this area.
quarry opened up (9/10/67). Internally fractured
: o _ (Hiern, 1967). Closely
jointed. Wegener, 1952
(RB.33-77) refers.
" " 527 Monarto Granite. Rd. Metal. Very little jointing
800 000 cu. yds. revealed, low relief.
" " 533 ?Schist Bruckunga Formation. " Guerins crusher supplies.,

Stone Reserve
No. 3

Concrete.

Monarto Granite.

Rd. Metal.
100 000 cu. yds. :

Albion Reed concrete plant -
at Murray Bridge. -

‘..
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Location Materials and Use Comments
District etc. Hundred Section B ‘ R Authority/ ‘ N Year
' B Operator
Mobiloné Monarto 231 Granite.. ) Favourable site may
S ' : exist.
o " ’ 358 "Blue Stone" : o Guerin "Not used anymore''.
" " ' Pt. 2001 ‘ Greywacke. Quarry < 'Gibson (1954). Reported

to be 0.5 miles (0.8 m) E.
of Bremer River on Kanman-
too Monarto Road. This
locality is probably in

Hd. Kanmantoo. Quarried for
aggregate (Hiern, 1967).
Johns (1959). Hiern. Reg.
111. Moorlands Coalfield.

Sedan Bagot 7216 Granite Monier - - Opened up for dimension
: » stone, but could also be
used for coarse aggregate
(including rail ballast).
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TABLE 2 - FINE AGGREGATE *
Location . , _ Materials aﬁd Use, o Comments
District etc. Hundred Section - o ‘ Authority/ Year
B L Operator
Mobilong Freeling 121, 123, Fine sand under J-10 of East side of Bremer R.
' - 3561 clay. ‘ 10-12 miles S. of
Callington.
" " -Near 3539 Sand. Bed of Bremer River. -
a ' (Boucaut pers. com.)
" Monarto 233, 235 Parilla Sand capped by Grain size may be too
P ferruginous sandstone. uniform for concrete
A , ' aggregate. Also near
"Lucernbrae' in Hd.
Monarto.
" " Clayey sand, fine to Where Rocky Gully emerges
coarse-grained. " into the plains west of
M.B. (0.5 miles (0.8 m)
E. of Callington). This
locality is given as Hd.
Mobilong Section 346, but
) probably Monarto.
" Monarto Sand and gravel up to 60 ft
Callington in depth.
" Monarto Quarti sand 15 ft under - Silo site. May outcrop

M.B. Corporation

. 30 ft of sandy clay and soil.

Coarse sand and grit.

.in valley walls under
. s0il cover.

Drainage bore near M.B.

_Hospital.

*

Detailed investigation may show that some of these materials arc suitable only as fill.
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- TABLE 3 - BRICK CLAY *

Materials aﬁd Use

| >3 L}

Comments

Location
District etc. Hundred Section . Authority/ Remarks Year
' Operator ' L '
Mobilong Mobilong 209 Red clay overlying granite M.N.H. (Pers. com.)
Opened Guerin for granite,
and probably abandoned.
" Monarto 82 (not Red,-brown, sandy clay Interior bricks only unless
located on exterior rendering used. -
| plan) 114,
) 179
" Monarto " Monarto White clay‘(bleached Small quantity i
South shale) :

LA)

Sandy clay 15 ft thick
under 5 ft soil.

Silo. J.B.F. (1962):

* Detailed investigation and testing is required before any of the materials listed are accepted for brickmaking.
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ENGINEERING CLASSIFICATION OF ROCK MATERIAL

L/
1. ROCK CONDITION

. DEFINITION

« TERM . ABBRN
Fresh (F) . No. Weathering“effects visible to naked
~ : . S . eye. - S
Weathered - (W) .- Shows visible, effects ‘of chemlcal
' ' : ) decomp051tlon .caused by.air and ground—
' SRR S water. . Can be subdivided: _
Slightly weathered ~ (SW) = change in appearance but no loss in
‘ ST A .strength o
Moderately weathered (MW) -~ .change in-. appearance but with
S o . .. significant loss in strength.
. Highly weathered . (HW) .- .considerable change in appearance and
‘ T . loss in strength.. Material .is still a”
e ©+ rock but normally very weak. -
Completely weathered :(CW) - has s0il properties and often shows
. o B o -,"complete change in appearance.
‘Altered '“(A)fnlshows chemical :and physical alteration

to rock fabric caused by temperature,

‘ipressure or 1naectlon of other materlal.

P ROCK STRENGTH

Can be correlated. Wlth unconflned compress1ve strength tested in

- "the" laboratory.-

SR

TERM. - ABBRN Kg"cm t'FIELD TEST .
IR (p.s.i.)" ’ SR

-Very Weak: ' iVW:'7 o 70, ; Breaks and crumbles eas1ly in the
R o (15000):_ ‘hands. ..

Weak ‘ w .. . 70-200 - .. Breaks eas11y w1th hammer (Normal

E - ‘ ~ (1 000-3 OOO) ‘tap.,“-_- : - (range

Medium strong MS . 200-700" Rings and breaks £o flrm Eggncrete

' ' (3 000-10 000) hammer blow - .

Strongfbu:o S

y Very strong VS

700- 1800 (Very dlfflcult to break with hammer
. (10 0Q0-25 000)

»1800  tand reqULreS;Sledge-
=25 000) (¢ |

3. USE OF CLASSIFICATION

Note that Condltlon and Strength terms do not necessarlly correspond.

.Strength depends on- the type of rock Whlle condltlon depends on
external effects, e. Be . :

Rock Materlal

Gran;te
Schist

.Condltlon:_- _ Strength
" Fresh - ~ Strong

Fresh - Weak
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Peat ang other highly organic soits

RN
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, . ! N
i-
FIELD INVESTIGATION PROCEDURES GROUP GROUP NAME - i
T i RATORY CLASSIFICATION CRITERIA
Excluding particles larger than 7-5¢m and basing fractions on estimated weights SYMBOL .and typical marerials LABO
- [ ; . : : = 243610 Greater than 4
N i in grain sizes, 2 tant . icle si GRAVEL, well graded; ) Cu= **2~Bio0 Greater tha
. GRAVELS G%EVAE e Wide range in grain sizes, 2nd substantial amounts of all intermediate particle sizes oW gravel sand mixtures. litle or no fines 5 Asg é o030 g Between] and 3
w3 More than 50% Little or ] ] ) . . - GRAVEL, paorty graded; s Z > . ! .
= - 5 s ! Y issi + Porly grades; 2. < =E . .
5E of the coarse no fines . Precominartly one size Gr a range of sizes, w:tp some inlermediate suzes russing [ 1] cravel sang muxtures, litle or mo fines 3 § & 55 | Net meeting N gradation requirements for BW
s fraction is . e w ¢ . — 5 -
3 - . : y GRAYEL, excess silty fines; 63 2 o 5| Aterderg kmits delow “A A" tine wif
k) DIRTY .plastic fines—tor indent o L telow: " =2 2 cerg Above “A” tine with PI between
Q2 o | larger than 2mm. GRAVELS Nonplasiic tines~tor incentitication see ML below &M pocrly gradsd graveland st mitures gr = 22 | tine or P tess than & )
£ i % 2=z=3 4 and 7 are bordedi
253 {retained on A 1abi e 235 — — are borderline cases
STu ; pprecisbie amount e fines—tor idennfication <e¢ O GRAVEL, exaess clayey fires: . Fd 5 S| Atterderg limits below “A . S
gEZ BS.7 sieve} of fines Plastic fines~for identfication sec Gl below 14 n trsted oo o ae ol Lae o Plercaier than 7 requiring use of dual symbols:
vis : e 2 g Er—mmo—
& CLEAN in gra sicos, and sobstential ameus iatermediate particle si SAND, well grages; 8|1 %% % T | Cu= 52~ Greater than 6 -
ﬁ%g SANDS Che by Wide range in gran sizzs. and subsiential amgts ot alt intermeciate particle sizes sw well araded sards, gravely sands. Ftle or no hnes Z ; o £ :E Cem m“/"ﬁw-nn Between 1 and 3
<= More than 50% Littte or R " s ” S8 «w Ve
O%s ‘ e o 1285, Wil intaemedials sives missing - - SAND, peerly graged: il - S - i . |
05 of the coarse no fines Predominantly one Size or a range of sizes, with some intermediate sizes missing SP poorly' graded sancs, pravelly sands, lithe or no fines 3 Eag E -E e Mot mecting all gradation requirements lor SW
= fraction is - R Uy ‘w Yo ; ey
ie 1 indentiticati SAND, excess silly fines; 21 g8 & 85 o | Aterberg imits below A Above “A” fine with Pl between.
smaller than 2mm. . SDA;;JTDYS Nen-plastic fines—for indentitication see ML below . SM soorly graged sendsii mixtures S5 9 E20 e or Pl less than 4 : '
{passing Appreciabie amount - - SN0, excass clayey o ¥ S & Atermens fots belon A~ 4 and 7 are borcerline cases
857 sieve) of fines ‘Plastic fines—for identiicatier. see CL below e nn‘c.'hl/ :Ar:Eeu‘ s.:nd-:layI mixtures Q. Fine cr %‘I Ir,.:e:e' than 7 viing use of duat symbols
FIELD INVESTIGATION PRCCEDURES 3
on frazzion smaller than O.4mm. (passing B.S. 36 iieve) GROUP .GROUP NAME 3
Y
T T R . 2 63
SOIL CACT  tsoi wet SON THREAD | SHINE | DATANCY | GOGUR DRV STRENGTM | SYMBOL and typical materiats o
< N
8 SILTS fars oy % itk 2 : ; i SILT SOiL, !ow ity . 4
= B cant Ttk fumh thsad ) Ko fo o e e LT SOIL, fow plasticity W 50
] AND CLAYS Crazas form when Antaded whis maust 35y broken sy Gull Distedt ] Nt sigeitcant None o shght ML inorgame <its and very fine sily o clayey sands. rock flour ;
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NOTE: BOUNDARY CLASSIFICATIONS:
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of two group symbois, eg. GW-GC, well graded gravel with cloy binder.

Soil possessing characteristics of two groups occ shown as o combination

Bosed on ““The Un:fied Seil Classification System'™ United Siates Department of the Interior,

Buregu of Reclomation “Earth Manuol” First Edition, Denver COLARADO 1960:
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