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ABSTRACT

A comprehensive review of mineral dep081ts
and their geological setting is presented to guide
planning decisions relating to the mineral industry.
The report also provides basic geological data and
literature references useful to mlneral exploratlon
groups. ' : : :

Gypsum and - limesand, both. of Quaternary age,
are the major mineral depos1ts being exploited in
the area. Enormous reserves of high grade material
are available at.Lake MacDonnell, Coffin Bay and in
other depos1ts of lower “grade.

Few su1tab1e surface water storage sites exist
and groundwater, which occurs in large quantltles in
a number of Tertlary - Quaternary basins, is the
main source of water supply.

Extensive . exploratlon of both surface and

“concealed iron formation has defined large reserves

of low grade magnetite ore at Warramboo and other
localities. Preliminary testing has shown bene-
ficiation to be feasible.

'~ Quartz-kaolin rocks, a product of intense
surface leaching in the Tertiary, are widespread
and are a potential future source of aluminium and
possibly paper clays. Deposits near Kimba and
Tumby Bay have been investigated.




High grade talc, impregnated with Jjasper,
occurs near Tumby Bay and could provide a moderate
tonnage of talc suitable for most industrial uses
if.a'beneficiation process is developed.

Outcropplng basemetal, uranium and molybdenum-
tungsten deposits in the basement have been thoroughly
tested during several phases of exploration without
locating viable deposits or revealing significant
targets for further testing. However much of the
basement is concealed by younger cover and these
areas remain unexplored.

Carbonaceous sands of Tertiary and in one
case Jurassic age flank the hinterland containing
minor primary uranium mineralisation. Only one
small area has been tested for sedlmentary uranium
and anomalous but non-economic uranium values were
detected at the base of the oxidised zone. . The
possibility of sedimentary uranium exists in large
areas which are untested.‘

Graphltlc schlsts occur frequently in- the
basement sequence:and two deposits were successfully
worked to provide internal needs during World War II.

Marine sediments of Permian, Mesozoic and
Tertiary age underlie the Eucla Basin and extend off
shore in,K the Great. Australian Bight. Hydrocarbon
'potentlal is currently belng examlned.*_

ngh quallty coarse aggregate is conflned to
areas of basement outcrop and useful deposits are
restricted because of surface weathering and un-
suitable. rock type. - Calcrete limestone is.the only
material avallable over a large part. of the- plannlng
area.

Minor occurrences of dolomite, magnesite,
whiting, asbestos, ornamental stone and lignite are
recorded. ;

General. aspects of .land use related to mlneral
deposits are discussed.
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INTRODUCTION

Thls report has been prepared at the request of the-
State Plannlng Offlce Who are assessing future development in
the plannlng area. It has been complled with the obJect of
prov1d1ng a bas1c reference for de01510ns 1nvolv1ng the m1neral
industry and has. therefore been glven comprehens1ve treatment.' |

Present knowledge of the geologlcal settlng and the

potentlal of m1nera1 depos1ts 1n the plannlng area is summarlsed

»and poss1ble future developments are forecast._ These are made’

in the llght of condltlons applylng in m1d 1970 and the reader

'should be aware that these are llable to be outdated under the

present changlng condltlons of economlcs, technology and demand.
_ The author has consulted the exten51ve Departmental
flles contalnlng observatlons and technlcal Judgement of many
previous Workers. The pr1nc1pal reports used are llsted in the
references and these in turn refer to more deta;led work on
specific areas. | B | ‘: » __l
.The,accompanying plan (L70—60) shoWs the general-
geological settlng of the area and has been complled from
publlshed and unpubllshed mapping and air photo 1nterpretation

by members of the Geological Survey. Most of the individual

~ deposits referred to in the text are located_on this plan.



PHYSIOGRAPHY
Several physiographic prov1nces are recognlsed in
the area and’ each has a fundamental relatlon to the underlylng
rocks (plan 70 698) B A
On Eyre Penlnsula proper Johns (1961) defined four
‘ phys1ographlc elements based on topographlo relief. The
tEastern Coastal Plaln sklrts the east coast from North Shlelds,»

near Pt.lencoln, northerly to beyond Cowell The plaln is

| vbounded to the west by upllfted blocks of Precambrlan basement

‘rock grouped collectlvely as the Eastern nghlands but made up
aof three dlstlnct unlts, vigz Cleve Uplands, Blue Range and ’
Llncoln Uplands° Although of subdued rellef these’ blocks form
1 an elevated tableland now dlssected by eros1on, Wlth 1nd1v1dual
peaks r1s1ng to over 1000 ft. above sea level Undulatlng
country, generally dlstlnct from the Coastal Plain, lles between
:'these-un;ts, The Cleve Uplands merge to the northeast into the
Middleback Range Which lies.outside-of the planning area° Another
uplifted basement block adjoins,themwest coast of lower Eyre
Peninsula and;is known‘as the Western Uighlands; It comprises
promlnent 1solated bedrock hllls surrounded by generally flat
terraln Whlch is underlaln at shallow depth by basement rock
e Separatlng the Llncoln Uplands and Western nghlands
is_the Central Bas1n, cons1st1ng of a tract of undulatlng
country with internal drainage containing several small sedi-
mentary basins developed on an irregular basement floor.
Extending across the northern part of the planning

area are the Gawler Ranges, a locally imposing mass of hills
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with individual peaks rising to 1400 ft; above sea level.
"'The large tract of country formlng central and
western Eyre Penlnsula is generally undulatlng Wlth 1solated

1nselbergs of basement rock, chlefly granlte. Inland playa

lakes and marglnal coastal lagoons are common and sand dunes,'f

composed ‘of both carbonate sandm(coastal areas) and silica .

sandm(inland) are widely developed. This is referred to by

’ Whitten‘(19€5b) as the Western Plain andeasin-area_(and

includes the Central Basin of Johns‘(op cit).
o Inrthe farIWest.of'the planning area the»Euola'
Basin underlles the extensive flat to very gently undulatlng

surface of which the Nullarbor Plain is part.

'GEOLOGICAL SETTING

_ Eyre Peninsula forms the eastern margin of'the‘

‘Australian Precambrian Shleld and is underlain by rocks'

which are among the oldest known on the Australlan contlnent.
The South_Australlan portion of the shield is called the
Gawler Platform and'is_subdivided into the Gawler Block,
containing the outcroppingaand neartsurfaoe basement rocks
of Eyre Penlnsula and the Stuart ‘Shelf to the north ‘where
the basement lies at greater depth. ' A ’ |

| Within the Gawler Block basement rocks outcrop»
in the Eastern and Western nghlands on southern and central
Eyre Penlnsula, in the Gawler Ranges. to the north and as

1solated 1nselbergs in the ‘Western Plain and Bas1n-prov1nce



to the west. Elsewhere within the plannlng area the
basement is overlaln by varylng thlcknesses of Mesoz01c
Tertiary and younger sedlments. n

| | In the most recent study of the basement, the-
Precambrlan metasedlments of the Gawler Block are referred
to as the Cleve Metamorphlcs (Thomson 4969) These 1nclude
the Fllnders and Hutchinson Group metasediments of Johns
(1961) on southern Eyre Penlnsula and the Gnelss Complex

of Mlles (1955) from the Mlddleback Range. The Cleve
Metamorphlcs are ass1gned a Lower Proterozoic age (1800

to 2500 mllllon years) and con51st of metasedlments

1nclud1ng quartz1te, dolomlte, iron formatlon and a Varlety

of schists and gneisses. These rocks were orlglnally dep-
osited as a sedlmentary sequence and subsequently folded
into a mountain range system durlng which time they were
altered by metamorphlsm.

Two cycles of dep051t10n and igneous act1v1ty
took place in Carpentarlan tlmes (1400 to 1800 million
. years) on the Gawler Platform° The arenaceous Moonabie
Formatlon and Corunna Conglomerate outcrop principally
in the Whyalla district beyond the margln of the plannlng
area but Corunna Conglomerate underlles hills 1n the Blue
Range area. Many of the 1gneous rocks emplaced 1n |
Carpentarian tlmes 11e w1th1n the plannlng area. These

include. the granltes of the Mlnnlpa—WUdlnna area and the

Charleston Granlte near Cowell and the extens1ve extrusive

porphrles of the Gawler Range, known ‘as the Gawler Range

Volcanics.
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Both the Cleve- Metamorphics and .the igneous rocks

described above are referred to collectively aé~basement and

the distribution of basement,rockwoutcrops,;somewhat general-

ised, is-éhown.gn the .accompanying plan (L70-60). These
rocks are important economically as they are host rocks for
the Middleback Range-and other iron formations, for sporadic
base metal and uranium mineralisation and for a.variety of
non-metallic minerals including asbestos, graphite, talc,
dolomite white clay and coarse aggregate;

- Per@ian, Mesozoic and younger sediments flank- .
the basemént.blocks“and"in'contpast_to'thefbasement rocks
occur as mainly soft or unconsolidated flat lying~béas.

Upper Jurasgic.lignitic~clays-have~beencrecorded

. from the Polda Basin near Lock- (Harris 1964), and sandstone.

and .shales; correlated With_phe«Lower Cretaceous of the
Artesian Basin occur in the lower part of the Eucla Basin
Whefé they rest in part on Permian sediments. - The Mesozoic
rocks, like most of the overlying Tertiary beds, do not
outcrop. The Permian, Mesozoic -and possibly Tertiary
sequences extend off shore from the Eucla Basin in the Great
Australian Bight with a latitudinally trending'trough Jjoining .
into the Polda Basin on Westgrn-cgntra;.Eyre Peninsula.  The
Duntroon Basin lies off -shore from south-western Eyre
Peninsula: . These sediments provide a possible~environment
for hydrocarbon accumulatidn and the off shore areas are. -

currently being examined by privateacompanies.



Flat lying marine limestones of Tertiary age
(Middle Eocene to Lower Miocene) overlie freshwater carbon-
aceous and pyritic;sands and clays in the Eucla Basin.
(Ludbrook 1969) The upper member, the Nullarbor Limestone,
is exposed in cliffs in. the Great Australian Bight and out-

crops over a large area of the basin with a hard recrystallised

capping. Carbonaceous sands, clays and silts underlie Quaternary

sediments in the freshwater basins along theiwest coast of Eyre
Peninsula and have been intersected iﬁ bores in the Eastern
Coaétal_Plain,‘ Palynological study -of bore samples indicates
a middle to upper Eocene.agé (Harpis*19§§);. Tertiary sediments
of tﬁis type probably underlié much of the Western Plain and
Bésin province., 3

The Tertiary sediments-have little economic )
importanée at preSent; Although the Eucla Basin 1imestonés are
amoﬁg the highest grade 'soft' limestones known in the State,
their remote location detracts from their value. The known
lignite beds are generally low grade and discontinuous but the
Tertiary sequence is not often penetrated during driliing for
water, and small basins of better quality lignite may exist.
Sedimeﬁtary sandy sequences containing carbonaceous material
are'hosté for important uranium deposits in central and
western U.S.A.  While it cannot be said that sedimentary
uranium will occur on Eyre Peninsula some of the criteria
recognised in the overseas deposits exist in this area and
thésé rocks will receive detailed investigation from explor-

ation companies in the future.
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Large areas‘ofhsogthrn and central Australia were _;

.subjected to intense chemical leaching in the middle Tertiary -

,with the development of silcrete, laterite and bauxite and an

underlying kaolinitic zone. TheAbasemenf récks:of fhe Cléﬁe{
and Lincoln Uplands were affected_bj this prpcéés aﬁd érosional
remnants‘of kaolinitipnrocks,are Widespread in these areas.
White clays developed in_this zpné may bg_worked as a source
of ceramic and possibly paper clay»aﬁd aiﬁminium in"the futﬁre.
Quaternary sedimentsiére widely distfibuted through-
out thé area. Although tpey.qqcnpy.a range of environments
and lithologies the most abundant afe aeolian deposits, con-
sistiﬁg of,carponateAsaqd along the”gqastal>§tr;p and quartz
sand in thé,interipr, _Thg'qérbpngtg'sgnd ocgufs éé both an
qlder,éemi—consolidated's@gd_spreaé withfsome'duﬁes, réferred
to by'firman (1969) as Bridgewatér Formation éndlé youngef
coasfal;Strip of mobile dﬁneg derivéd from Bridgewéter

Formation and correlated by_FirmanA(bp cit.) with the

- Semaphore Sand. Qhe Semaphore Sand provides enormous.

reserves of high quality»métallurgigal granular limesfone.
and inAterms of available tonnage is thq_largeéﬁ mineral
deposit in the area. » L _ ‘

Two types of gypsum deposit, botp'of Qpatérnary
age,boccur in the planning area. _Beddéd réck gypsum, _.
deposited'in a former restricted arm%of_the éea,'is mined
at Lake MacDonnell west of Ceduna énawis_the largeét gypsum
deposit in Australia. Granular gypsum oécurring_principélly

in dunes is -associated with many of the inland lakes.
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Another widespread Quaternary rock is the limestone
crust fofmeflkanowndas travertine or kunkar and now described
»as‘caicrete. ‘Alfhough a disadvantage in agricultural land the
calerete horizon forms the‘only source of coarse aggregate for
cenetruction nurnosee in aniarge part of the western poftion of
the plannlng area.

. Sand and gravel beds in ‘the modern stream channels,
pfincipally those draining from the basement blocks, provide

a source of censtrﬁetion‘eand.
 ECONOMIC GEOLOGY

Llnesand, gypsum and salt are the principal mineral
products of the area and these are maaor suppliers to Australian
'1ndustry. Other mlnerals belng explolted are aggregate, orna-
mental stone and gfeundwatef. | .

In 1068 South Australia supplied afout 75% of the
846,OOOVpone‘of gypsum produeed.in_Australiawand“a substantial
proportion ef this was-won'fromufhe;deposit at Lake M_acDonneli°
In the same year 402,000 tons efllimeeand'were shipped from the
Coffin Bay deposit for use in the Australian steel industry.

‘Many other mineral deposits océur in the planning
area. Sene'of these have been-Worked in the past”and others,
although never Wofked; poesess_potentiai for the future.

For’fhe detailed discussion which follows, the
various mlneral depos1ts have been divided into produ01ng and
non-produ01ng groups and arranged in alphabetical order. The

deposits are located on the accompanylng plan. (L70-60).
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_.Producing depositsﬁ_)
_;Aggregate‘

| Coarse aggregate»for road_and.raiiwaj construction
and for concrete is available in the_basementArocké of thé
Eastern and Weétern Highlands and the Gawler Range. However .
suitableAmaterials,are not as widespread as might be_supbosed
bquuse 9f the abundance of séhistosé rocks in thg.Cleve
Metamorphics and_the;affecps Qf'the_WideSprgad Tertiary
Weathering process, _Some_pf_the best material, particularly’~-
for bitumen suffécing,nis Wonffrgm thelGawle; Range_Volcanics
but_soufées of fhis‘rock‘éfe generaily_remopé}frqm,mqst places
of usage.

‘Dolomite,”amphibqlite'and granite gneiss are the
prihéipél sourées of coarse aggregate fprlroadeprk., Railway
ballast has been won from sericitic quartzite deposits at

granite from Yarwondutﬁa Rocks at Minnipa. L
"In the Western FPlain and Basin province, which

makes up a large proportion of the planning area, calcrete

limestone is practically the_only source of construction

materiél, particularly for rocad work. Generally“the_calcféte

horizon is only a few feet thick an@Athe rqck is of ?ariable

quality. These deposits are characterised by a high Wasfage

in fines. However the(crushed rock is suitablejfor‘base

course férmations}andAthebwidespread occurrenceiof the calcrete

horizon provides abundant sites conveniently located to mQSt

road construction projects.
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At several quarries;along'the’%eSt coast of Eyre
Peninsula from Mount Hope to beyond Ceduna a higher quality
nodular calcrete up to 20 feet‘thick is exposed. This
material has been used for railway ballast from Hundred Moule,
west of Ceduna. The bed is equated with the Ripen‘Calcrete of
Firman (1969) and many additional sites in this formation
could no doubt be’locafed. |
' Large scale deposits of high quality aggregate in
the Plain"and‘Basin'provinee'are restricted to the isolated
inselbergs of baéement rock such as Mount Coopef_end
Xarwdhdﬁtte'Rocks; " This latter material is teo eoaree grained
for read work or high strength concrete but provides satis-
factory railway ballast._- | |
On the Nullarbor Plain ballast for the trans- {
continental railway is won from the recrystallised capping -
of the Nullarbor Limestone (Hiern,f1970a). Similer meterial
is llkely to exist to the south along the Eyre nghway.
Laterlte gravels developed on basement rocks in
the Western Highlands have'been‘used for road work and could
be exploited more in the future from here and in the Eastern
Highlands.
| Quarries from which crushed_rock for road buiiding
or raiIWay'ballast hae been won are shown on the accompanying
plan and known coarse aggregate sources are summarised in
Appendix 1.
' Construction sand is available:from most of ‘the

creek beds draining from the basement blocks. Sand for use in
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Pt. Lincoln is won from pits at the mouth-of the'fod River
and many other unrecorded sources probably ex1st.A

Sieve ana1y51s of one sand sample from the bed
of the Rlver Dutton showed 1t to be sultable for foundry
use. |

The widespread dune sands have not been tested
for construction purposes. Generally in South Australla :
these are.too fineifor concrete but are sometlmes used

for mortar and plaster sand.
Groundwater

Although the ralnfall on southerniEyre Penlnsula
and along the west coast is sufflclently high to supply
surface storage schemes the topography 1n these areas pro-
v1des no sultable dam sites. _Further north where s;tes
ex1st, 1ntake‘from_catchment’areas is subjectvto seasonal
variation in both quantity and salinity. While some small
surface storages are in usenthey are inadequate to supply
the expandlng consumption of the towns.

The Pleistocene aeolianite (Brldgewater Formatlon)
and to a lesser extent the Tertlary sedlments are sufflclent-
ly porous to absorb and store large quantltles of surface run-
off. These aqulfers have been subJected to extens1ve invest-
igations in recent years and domestic quallty groundwater ‘has
been found in fourteen separate bas1ns located along the west

coast of the penlnsula from south of Pt Llncoln to Streaky
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Bay (see plan S.7435).

The most 1mportant of these are the Lincoln, '
Uley-Wanilla and Uley Homestead Basins in the south and theﬁ‘:
Polda and Kappawanta Bas1ns in County Musgraveo Tﬂe Robinson
Basin, not shown on the plan, is a small ba51n which supplies
Streaky Bay township. |

Investigations have been directed to defining
‘water qnality and determining potential pumping rates and
yield. B - |

The Lincoln and Uley—Wanilla Basins.are developed‘
to their full capacity and yield 425 million gallons and 240
million gallons per annum respectively, At present approx-
imately 100 million gallons per annum are drawn from the
E. & W. S.'Departnent trench near Polda Homestead in the
Polda Basin. N : | - o
| Painter (1968b) prepared a-preliminary summaryb
of the potentialAvields of the basins and recorded'that each |
of_the“fourteen_gronndwater basinsmon Eyre.Peninsula contains
one, twoior three aquifers. The_basins range in area from
2 to 73 square miles and have a total area of 392 square miles.,
_The assessed natural yield of_the individual basins ranges
fromié.B to 20 cusecs Witn a potential to produce'approximately
1;400 million gallons or 6.37 million cubic metres per annuin°

| | Salinities vary from 650—700 parts per million
dissolved SOlldS in the Uley—Wanilla Basin to 900 - 1000 parts
per million'in the Polda Basin. Quality of water in the

Robinson Basin varies from 500 to 700 parts per million in
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the winter months to up.to 1700 parts per millien in the
summer. This fluctuation is due to the presenee of a
fresh water layeriof'500-700 parts'per'million dissolved
solids lying'aboVe brackish water containing up to 3000
parts per million dissolved solids. The high summer
salinities are due to mixing of these two waters as a
result of greater pumping rates°

| - Elsewhere on Eyre Peninsula'proper, both.inlthe
basement blocks and the surnounding areas of younger sedi-
ments, the water is usnally too saline forbdomestic'nse and

is often unsuitable for stock. Generally only small supplies

‘are available.

Groundwater in thebEncls Basin in too saline for
use (Ward 1946) except in some localised areas where it is
suitable for stock.

Investigation of the fresh water basins is con-

- tinuing to define basin limits and safe pumping rates. This

work is of considerable importance because of the dependence

of future population expansion on water supplies.
Gypsum

South»Australia,possesses the 1argest reserves

‘of‘gypsum in the Commonwealth and the Lake MacDonnell deposit,

located on the coast south of Penong, contains in excess of
200 million tons of high gfade rock gypsum exceeding 96%

purity with an even largen reserve>of'grenular‘gypsum of
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slightly lower grade. 7The“deposit is worked,bnyaratah

Gypsum Pty. LtdoAﬁho rail crushed and screened rock. from

the deposit 38 miles»ﬁb bulk'1oading_facilities.at ‘

Thevenard, Both dqmestic and overseas mgrkets are supplied°

Leases are also held by other companies but these are worked

to a much lesser extenfo Recent drilling on the lake sur-

face is described by Hiern (1970c) who also lists earliér

references. _ B
There(ére.érospects of a similar deposit

occurring in an extensive,igke'system at Fowler's Bay.

- A deposit estimgted to contain over 30 million
tons of_gfanular éypsum was discovered in a lake 10 miles
south of Streaky Bay in 1959 (Forbes 1960a). The grade
determined py‘apalyses Qf apgéruhole‘samples aferages,9j%
gypsum, - The St?eaky Bay deposit has been furtﬁer_explqred
by Elcor Aust:alia Ltd. under Special Mining Lease 251, and
the reserves quoted by Forbes (op cit) confirmed. (Hall,
Relph 1970). . o

Lake areés south of AS‘treaky Bay warrant testing -
for further deposits of the Lake MacDonnell type.

Gypsum dunes are associated with many of the
inland lakes of South Australia where gypsum, deposited from
evaporation of lake waters in thevsumme;, is blown into

lunette type dunes on the leeward (eastern to southeastern)

Shore of the lake. This material, known as seed gypsum, is

generally of lower grade than the rock gypsum at Lake

MacDonnell but is frequently used to supply the plaster and
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cement 1ndustr1es and as‘a“source of agrlcultural gypsum.

Dep051ts of thls type are known at Kop1 and
Yaninee (Forbes 1960b) and Lake Gllles (Solomon 1952)

In recent years, apart from the trad1t10na1 uses
for plaster and cement manufacture, gypsum has been considered
as a raw materlal for_the productlon of»sulphur and one plant
at least is preparing for operation in the U.S.A. The gypsum
depos1ts of Eyre Penlnsula were examlned by overseas companies
during 1969 for this purpose. |

The s1tuat10n at the time of wrltlng (August 1970)
is that the World sulphur market is in a state of considerable
oversupply and growth of demand is not meetlng earller fore—
cast flgures.' These condltlons are llkely to per51st for
some years because of _new plants already commltted comlng on
stream; Thus although the Eyre Penlnsula dep051ts can be
regarded/as/a source of 1nd1genous sulphur they are unllkely

/ :
tg,be exp101ted for th1s purpose_for many years.

Difficulties in deteloping deep sea ports for
bulk loading will be the main brake to larger scale devel-

opment of gypsum deposits on Eyre Peninsula.

. Limesand
~Enormous accumulations of carbonate sand occur
in coastal dunes along the western coast of Eyre Peninsula -

from Sleaford Bay in the south to Fowler's Bay in the west.

‘These deposits have been investigated and sampled by Johns
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(1968a) who showed the highest grade dunesmto occur in the
vicinitonf Coffin Ba&. The B.H.P. Co. Ltd. .subsequehtlp
developed the Coffln Bay dep031ts as a source of 11me for
steel making by constructlng a railway to newly developed
load;ng fa0111t1es at Pt. Lincoln. Reserves at the Coffin
Bay depoeit exoeed 750 million cubic yards of uncoh§olideted
sand averaging 51.3% Ca0, 2.60% Mg, 0.74% 810, (Johns 1967).
An Act of Parliament requires the B.H.P. Co. Ltd.“to provide
and'loed“iimeeand_from these facilities to other_parties at

reasonable cost' | |

Sampllng of depos1ts further up the coast from
Coffln Bey showed a hlgher 51110a 1mpur1ty and this together
with a lack of naturelly protected deep water harbour sites
along-the.westerﬁ coast, makes these deposits less attractive
fof eiploitation. Liﬁesand deposits on the eeetafd_side”of
Lake'MacDonnelllwepe sampled by Peninsula Ppospecting end
Mining Pty. Ltd., ig;SpecialtMining”Leases 416-end 122,

Exploitation of these deposits would be assisted by sharing

the gypsum and salt loading facilities which exist at Thevenard.

Ornamental and Semi Precious Gem Stones

Dolomite beds in the Cleve Uplands are in part
metamorphosed to white coarse grained marble and yellow
green serpentinous marble. The serpentinised marbles in

particular have sufficient compositional variations to
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present attractive patterns on polished material. = The various
shades of green_aré.uniQue among South Australian ornamental
marbles Whithelsewhere are white, pink and shades o@_grey.
The Cowell deposits have not been-exploiteq to any
great extent but new developments in the.building‘industry,

such -as the -use of preformed terrazzo- slabs and tiles, may

‘create a demand.for material from this area. One small

operation. near deell at present supplies chippings to the
terrazzo - -trade and this industry could be expanded.

Deposits in Section 110, Hd. Minbrie have been
de§cribed'by Johns (1957) and by Mason-(1970)-from_5ection
116, Hd. Minbrie.

. Ornamental marble is won from Section 288, Hd.
Hutchinson, 6 miles northwest of Tumby Bay.

Dark green nephrite is also associated.with the
marbles in Section 116, Hd. Minbrie (Mason op cit) and is
marketed by a local lapidary for costume jewellery.

The coarse grained pink granite from Minnipa has been
used in a small way for ornamental stone and is éimilar in
appearance to the Swanport (Murray Bridge) granite. Several
large inselbergs of massive unstressed granite occur in the
Minnipa-Wudinna area but sheet jointing in the surface zone
tends to limit the size of blocks available. The opening of
a ballast quarry at Yarwondutta Rocks near Minnipa spould
make larger blocks available.

A find of opal was made near Cleve in 1919_but

was of the common variety (Jones 1920) . Although no precious
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opal has been recorded from the area this material is a
product of the bleached duricrusted profile which is devel-

oped extensively in the planning area. Hiern (1965) showed

that precious opal is most commonly developed in flat lying

rock sequences within this profile where porous sandstones

are underlain by impermeable clay layers. This environment

might exist in the area flanking the southern edge of the
Gawler Ranges.

Banded agate and some amethyst have been won
from porphry of the Gawler Range Volcanics near Pandurra
Similar matqrigl might exist in the Gawler Ranges Within
the planning area.

_ _ Amethyst has been recorded from Mineral Claims
5561, 5562, 5563 in Section 24, Hd. Kelly, 12 miles south-

east of Kimba,
Salt

South Australia has for many years supplied most
of the-salt used in chemical manufacture in Australia. All
salt produced in this country is from solar evaporation of
brines, mainly seawater, in artificially constructed ponds.

The main requirements are the availability of large flat

areas adjacent to the sea coast and a long dry summer with a

high evaporation rate.

Waratah Gypsum.Pty. Ltd. has recently commenced
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GiavenineuThin-yeins of chrysotile’asbestos. are dssociated
with serpentinised-dolomites. and dolomiticomarbles;in the. Cleve
Uplands.and .one; occurrence is. recorded from the:Lincolh Uplands

- o.

West;pfﬁTumpnyay, : .
* The. deposits are desdfibed_by.Johhs (4961)“andmwére
further investigaied_byAMineg Exploration Pty.thd. in Special
Mining Lease No.80 during 1965. Although & numbér of new - -
deposits were located“in the area west of CdWell, detailéd in-
vestigation of both these and:previously_re¢orded occurregceé
revealed no erosits'of.economic sighificahée (Russell 1965);
Chrysotile is the most useful of the asbestos |
minerals. . The major world deposits are associated with ultra-
basic ignebus rocks‘réther'than serpentinised carbonate rocks.
Althbugh_further,search'fof asbestos will beiundéftéken’it is

unlikely that major new deposits will be found associated with
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the dolomites of the planning area.

- .

Base Metals

Small deposits of copper and silver lead ores occur
in the Cleve and Lincoln Uplands and in the Western Highlands.
Most of these were discovered and worked in the last century
but during the years 1910-1916 many were reopened and sampled
and exploratory drilling carried out at some. These deposits
were all re-examined in the 1950's during the intensive search
for radioactive ores carried out by the Department of Mines
and_some'were further examined and drilled during 1968 and
1969 as part of a programme of exploration conducted by a
private company. All of this work has been done without
significant result. |

In the Cleve Uplands secondary ores of copper end
silver-lead occur either in shear zones within the basement
schists or in crush zonee on the margins of intrusive peg-
matites (Johns 1961). All of these prospects lie adjacent
to or in a dolomite horizon. Production records are in-'
complete but it is unlikely that more than a few hundred
tons of hand selected ore, probably of the order of 15-20%
copper have been won from the area. At many of the pfospeets
well defined'lodesrwere exposed by shaft sinking and driving,
in some cases to depths of 120 ft., but no significant strike
extensions were found. Although these deposits will be sub=-

Jject to further exploration in the future, the prospects of
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major extehéiohe of.theiexistiné»deposité ﬁﬁé%*5e réfedLas
slight,: However a large proportlon of the basement rocks is
concealed by younger cover and these areas will undergo
intensive exploratlon in the future Wthh may result ifi ‘néw

R e el Ol

discoveries of greater value.
o A recent small discovery of malachite and azurite:

in Seotiou‘28;'Hd. Campoona'nearlDarkevPeak'héekbeeﬁytested'
by trenohihg*énd”drilling without significant result. (Mason
1968) .

Relatively larger production was attained from two
groups‘of.oopper-mines'in“theiLincolﬁ Uplands in' the vicinity
of Tumby Bay, 'Thesefwere opened‘in_the mid-1880%s and were
worked intermittently until about 4940;"Workings-exrend to
depths of over 2OO ft., belng mostly in sec¢ondary carbonate
ores although primary sulphide is recorded - from the Tumby Bay
Mine at a depth of 210 ft. (Johns 1961). |

Production records from these mines are also in-
complete but at least 1000 tons of ore, probably averaging
20-25% copper are reported to have been won.

Thefiodes in this area appear to be more extensive
than those.in'the Cleve"Uplands. -The mines -are grouped in an
area_where there is evidence of hydrothermal  activity and
intrusive pegmatites have been recorded. Prospects of further
discoveries in the Lincoln Uplands are rated_higher than those
in the @1eve‘Up1ands and this area will be subjected to further
exploration in the future.

.‘Theronly metallic minerals associated with the Gawler
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Range Volcanics are minor tin and gold in the Glenloth area
near Kingoonya. The absence of recorded deposits elsewhere
in the Gawler Ranges is puzzling, particularly in view of the

abundance of good outcrop which facilitates proépecting.

Clay

In Tertiary times the basement rocks of the Cleve
and Lincoln Uplands occupied an extensive peneplain surface
which was subject to intense chemical leaching with the devel-
opment of kaolin minerals particularly in the more feldspathic
metasediments and igneous rocks. Erosional remnants of thié
surface are widespread in the planning area and gbundant

exposures of quartz-kaolin rocks exist (Hiern 1968).

Laboratory testing of samples from several localities

including Salt Creek (Section 87, Hd. Miltalie), Sections 12,
36, 60, 90, Hd. Stokes, showed the clays to be suitable for

ceramic whiteware after washing and screening to remove coarse

quartz. However the tonnage of ceramic clays used in Australia

is not large and suitable materials are available at present
closer to the manufacturing sites.

The particle'size of samples tested is generally
too coarse for use in the paper industry which consumes over
50% .of world production of white clay. However insufficient
testing has been done to préélude a source of paper clay
existing in the area.

The washed (quartz free) clays contain over 35%
A12O5 and are a potential raw material for aluminium pro-
duction. World,reservés of bauxite, although large, are
fully committed and high alumina clays are a future source

of aluminium metal. Two areas, near Tumby Bay and further
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north near Kimba are currently being examined by a_private:
company for this purpose. The paper making properties of these
clays will no doubt -be evaluated during these investigations.
The Charlestgn Granite, which outcrops sporadically
in the area north of.Cowell, is kaolinised in some outcrops
although in others fresh rock is exposed at the su:face. If

the kaoliniéed profile is developed on a large scale the

deposit could provide an important source of kaolin on account

of its large size, uniforp iithology and proximity to the
coast and thé’induétrial centfe of Whyalla. Most of the
granite is covered by red sand and an extensive exploratory
prqgramme,would'be necessary to prove reserves. Molybdenite
has been found in one outcrop of fresh granite and prospecting
should.be directed towardsAboth,molybdeggm“and kaolin,

Sampiésppf“GawlerARangg‘Kolqanigs_f:om the bleached
profile near Pandurra Station, 25 miles west of Pt:;Augusta,
have been test‘fired With hq outstanding results. Howevgr
material from an extensive_belt of kaqlinised_rocks southwest
of Kingoonya was shown to be refractory. No pa:ticle size
analysis was made. The Gawler Range Vblcanics.in the planning
area have not been“examinedifor>clay minerals.,

Red plastic clay underlies the surface ofAthe,Eastern
Coastal Elain and is exploited for bfick ménufacture at
Poonindie 12 miles north of Pt. Lincqln, The, clay has a high

drying and firing shrinkage and can only be used for bricks

when blended with less plastic clays derived from weathering of

basement rocks. Suitable clays of this type occur in the

Lincoln Uplands and both red and cream bricks are manufactured
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at Poonindie. ~
There is a lack of white plastic clay for production
of light cream building bricks. Erosion of the kaqlinised base~-
ment rocks would pfovide source material for the deposition of
sedimentary plastic clays but to date no deposits of this type
have been recorded. |
Marketing trends ofbbuilding bricks nowadays are
such that country centres can usually be economically‘sﬁpplied

from the large kilns in the Adelaide metropolitan area and usage

of clays for local brick manufacture will decline in the future.
Coal

Carbonaceous sands and low grade lignites occur in

Jurassic and Tertiary sediments in the areas flanking the base-

‘ment blocks. These have been intersected in scattered water

bores but have not been,eystematically explored. Few water
bores penetrate the Tertiary beds as water is usually encoﬁntn
ered in the overlying Quaternary sediments.

Harris (1964) identified lignitic clays- of Jurassic
age in a bore located near Lock in the Polda Basin. This
material is slightly younger than the sub-bituminous coal of
Leigh Creek.

’ . Brown coal oceurrences on Eyre Peninsula were
reviewed by King (1951) who recorded lignite and carbonaceous
sands around the eastern margin of the Eucla Ba51n, in 1solated

bores in the Western Plain and Basin province and in several
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bores in the Wanilla area, approximately 20 miles north bf

Pt. Lincoln.

" The deposits at Wanilla and also iﬁ.the_Uley and
Lincoln Basiﬁs were‘éxémined by Hillwoéd (1960Db) who, although
using inadeqﬁate boré’data, concluded that ﬁhg carbonaceous
sediments in these areas.ﬁere iikely ﬁo be too low grade and
covered by too much overburden to be economic.

Explorétory drilling in Teftiafy sediments in the
Verran Rudall area by Kerr McGee Australié Ltd, for sedimen-—
tary uranium interSecﬁed '1ignite' éndl'gdal' in 5 of 72
bores drilled (Mbu1t6n 4969). However the dfilliﬁg method was
not suited to recovery of adequate coal samples and the qﬁality
of this material is not known. The lignite formation does not
appear to be extensive. | o

Lignite has been intersectéd~recently during water
drilling in‘Coﬁnfj Musgrave»and daté ffom this area are

currently being assessed.
Dolomite

' The most importaﬁt use of doiomife is in the steel
industry. _Dolomites in the Cieve Uplénds_were investigated by
Cramsie (1968) who sampled twentwaour lo§a1ities, Chemical
analysis of séveral»sampleslexcéedéd 40% MgO (theoretical:
value 45;6% MgO) but excepf for-three depoéits-in Sections 75
and 114, Hd. Hawker and Section 31, Hd. Milfalie reser&és
appear to be too small ﬁor:a commerqial source of steel making

flux. The B.H.P. Co. Ltd., the largest consumer of dolomite
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in Australia, operates a quarry at Ardrossan on Yorke
Penihsula which supplies B.H.P. Co. dolomite needs throughout
the continent. Reserves at this deposit are sufficient for
many years operation and it is doubtful whether the deposits
in fhe Cleve Upiands will ever be exploited for steel ﬁaking.

Dolomites in the Cleve Metamorphics are host rocks
for talc and asbestos minerals and the small base metal
deposits described earlier in this report‘are located along
the margins of délomite beds.

The dolomites and associated dolomitic ﬁaﬁbles are
a present and future source of coarse aggregate and building

stone.
Graphite

Graphitic schists are widespread in the basement
rocks of both the Cleve and Lincoln Uplands where they occur
as district stratigraphic horizons adjacent to the iron
formations in the Hutchinson Group of Johns (1961). The
graphite is often associated with magnesite. Exploration
has shown that grade improves with depth at most deposits.,

Ten deposits are recorded in the Cleve Uplands
and are summarised by Johns (1961). Many of these have been
tested by shafts and trenches and at one locality (Miltalie)
diamond drilling was undertaken. Generally the graphite
flake is fine and the grade variable. Testing has shéwn the

deposits to be too low grade for economic development,

P
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In the Lincoln.Uplands the flake is.coarser grained

.and the graphite beds persist with uniform quality, although

~of variable_width,.over¢considerablé distances. Some production

has been undertaken, particularly»during.World War II, when 550
tons valued at £16,0oonwere»won_from the Uley:dépositAand approx-
imately 100 tons valued at £6,500 produced. from K&ppio.

The Uley deposit in Section 2AE, Hd. Uley is 14 miles
by road southwest of Pt. Liﬁcoln. Here an open cut and several
shafts, reported to have been connected -to nowlcollapsed under—
ground workings, exist.: Tﬁe,bed.ranges from .5-20 ft. in thick-
ness. Following. a programme of. seven.vertical diamond drill
holes, reserves of 63,000 tons of ore ."in sight" containing
7,000 tons.of graphite .were calculated (Johns. 19671).

. Workings..at the Koppio. deposit.are located. in Section
35, Hd. Koppio, 22 miles north.of Pt..Lincoln, but the graphite
bed extends for a few-miles to the north and south.AiBethe:as
(1952) quotes reserves of 4,000 tons of proved ore and 14,000
tons of probable ore at grades of 12-14% C. At the workings
the bed is 40 ft. wide.

Numerous other deposits occur in the Pt. Lincoln
area- as.shown on the accompanying map - (L70-60).

Production- at Uley and Koppio was undertaken as a
war time measure but operations Weregabandqﬁed once. normal
overseas sources became accessible again. No graphite is
produced in Australia:at-presenf.» Imports of natural and -
artificial: graphite into_Australia_in»ﬂ968;(the,latest:avgil—
able figure) amounted. to only. 2,100 tons,.the main supplier. .

being South Korea. .. -
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Thus while there is some potential for graphite

mining in the Pt. Lincbln area-the deposits are unlikely to be

worked except in times of conflict involving overseas supplying

countries. In such circumstances the Pt. Lincoln deposits

‘would be regarded as strategic minerals.
Heavy Mineral Sand

No economic concentrations of heavy mineral sand
are known on Eyre Péninsula although small”deposité of garnet
sand are recorded by Mansfield (1952) from Sleaford Bay and
ilmenite by Whitten (1963%a) at Pt. Gibbon near Cowell.

"Hillwood (1960a) examined the entire west coast
bfnyre?Péninsula*Without locating -significant deposits and
Johns (1961) records only minor concentrations along the east
coast. -‘These are generally high in iron minerals and low in

rutile and zircon.

Iron Ore

~ The deposits of iron ore in the Middleback Range,
which adjoins the_planning area, constitute the largest
reserves of iron ore in South Australia and provide a sub-
stantial proportion of ore consumed by'the>Australian steel
industry. - The ore mineral is'hematite which occurs in
jaspilite (banded hematite quartzite) beds in the Cleve
Metamorphics. There is also a sma11 production at Iron

Monarch from limonite cemented hematite scree ore.
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Magnetlte occurs in place of hematite at depth 1n many of the.
Mlddleback Range depos1ts (Owen and Whltehead 1965)

Iron formatlons respond to the alrborne magnetometer
even under 1OO ft. or more of cover and the Whole of Eyre
Penlnsula has been surveyed by thls method Several s1gn1ficamt
alrborne anomalles were located and these, together with out-
cropplng 1ron formatlon 1n the Cleve and Llncoln Uplands, were
systematlcally tested by the Department of Mlnes durlng the
years 1956 1966 Exploratlon methods 1ncluded geologlcal mapp;
ing, ground geophys1cs and drllllng. The results of thls Work
are summarlsed by Whltten (1965a and b) and Whltten & Rlsely |
(1968) | el : R | : o

. In contrast to the depos1ts belng Worked in the
Mlddleback Range, 1ron formatlons 1nvest1gated in the plannlng
area all con51st of magnetlte in metaaasplllte and are low
grade ores Wlth ac1d soluble iron rarely exceedlng 50%.
Viability of the deposits depends not only on s:Lze9 grade
and economic access. to deep sea ports but also on ease of
beneficiation. As a consequence the Departmental 1nvest1gatlons
1ncluded prellmlnary work on benef1c1atlon methods and costs.

Alrborne anomalles and outcropplng iron formatlons
are shown on the accompanylng plan and the status of all pros-
peots is summarlsed brlefly belowo

Both equ1d1mens1onal and‘elongate anomalles were
located durlng the airborne survey° Equ1d1mens1onal anomalles
near Streaky Bay, Poochera, and Mlnnlpa were shown by drllllng

to be due to 1ntru51ve gabbro bodles and are unrelated to iron
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formation (Whitten 1963b).

Several elongate anomalies are located in the
planning area, and these have been shown to be due to iron
formation buried beneath Tertiary and Quaternary cover.

Exploration of the largest anomalies, those at
Waframboo and Kopi, disciosed a potential reserve of approx-
iﬁately 1,000 million tons of very low grade ore under over-
burden ranging from O to more than 100 ft. Metallurgical
testing showed that beneficiation may not be difficult with
pdssibly 250 million tons of concentrate being available.
(Whitten 1965a and Whitten & Risely 1068). An economic
éppfaisal in 1964, based on ore trahsport over the existing
narrow gauge railway to Pt. Lincoln, showed that exploitation
unld not be economic.‘(Dutton 1964). However the possibility
of working the deposits is again being examined by private
companies utilisipg more efficient ﬁeans of ore haulége to
the seaboard. |

In the Lincoln Uplands eleven separate prospects
were thoroughly tested because of their proximity to a deep
water port and community services. Hdwever these deposits,
with the possible exception of Greenpatch, were shown to be
too small and of insufficient grade to be worked under
current economic conditions (Whitten 1965b).

Testing of the airborne anomalies over the coastal
plain north of Cowell revealed only narrow iron formationf
(Wﬁitten 1965b) .

Iron formations in the Cleve Uplands are generally

narrow and consist also of low grade magnetite ore in meta-



=35- ..

Jaspilite. Existing port and: transport facilities are not
suitable for large scale iron ore shipments from the Cowell
area., ,The,water in-Frgnkliptﬂarbqur.i§ togﬂshallow for a
suitableiexport'pqyttg.be“deve}qpedfbut dgeper Waterlegists

to the.south tbwards Arno Bay. Deposits in the western

portion‘of the‘areazlie‘near:to.the,Kimba - Pt. Lincoln rail-

way which runs close to .the. Arno Bay area. - . _

The Wangary Anomaly 1n the Coffln Bay - Mount Hope
area was‘lnvest;gated in 1969_byJa pr;vate.compapy_o " Pre-
1iminary.groundfgeoppysigal_surveysucopfirmed the presence
of:a_magnetiq_anqma}yéA:Fingly dissgminatgd.magneﬁitee?\“
martite{in,weathepeg?basemgpt”gghists”was iptergeqﬁedlbepeath
250 feet of Quaternary cover~inftwo oﬁ‘four diampndfcore holes
drilled to a maximgm»erth_oﬁ,6QOergto“f§rgdest§?e less than
10%,acid soluplg,irgnmoyer‘onlyfnarrow Widths.(ngi§l4970).

The jaspilites in the planning area all consist
of low grade magnetite:formations Which‘require beneficiation.
Although large reserves exist and some of the deposits are.
reasonably well located to deep water, the presence of
enormo@s reserves of highAgrad§ hematite ore in Western
Australia means that the deposits on Eyre Peninsula could
only be worked.when there“is_a.partiqular need for magnetite
ore. . Should thiS»eyentuate,”tranqurt,to.the cpast Wogid
not necessarily.utilise~the existing_narrow:gagge railway
routeso.;On the cgntrary,_entirelyAneW transport and:ShiP.
loading facilities, tailored specifically to meet ore

transport requirements, would be developed.
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Limestone

In addition to the large deposits of limesand
described previously, the Eucla Basin contains enormous
reserves of 'soft' limestone. There the flat lying fossil-
iferous Nullarbor Liﬁestone forms the surface of the Nullarbor
Plain and according to Johns (1963) is "the largest (and is
among the. highest grade) deposits in the State".

Along the transcontinental railway and probably
throughbut the remaindef of the Euclé Basin the Nullarbor
Limestone consists of an upper hard recrystallised cap zone,
ranging from 10 to 40 ft. thick, underlain by porous fossil-
iferous limestone (Hiern 1970a).

As the State is well endowed with more favourably
located deposits of high grade limestone it is unlikely that
the limestones of the Eucla Basin will be exploited. Suit-
able ship loading facilities would have to be developed in

the Great Australian Bight.
Magnesite

Narrow lenses of magnesite occur in the Cleve
Metamorphics in both the Cleve and Lincoln Uplands, often
associated with graphitic schists. The main deposits occur
in Sections 33 and 42, Hd. Stokes and Section 178, Hd. Koppio.

They are not commercial sources of magnesite (Johns 1963).
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-7, Molybdenum and Tungsten

- Molybderite and scheelite were discovered in
granitic rocks of the..Cleve Metamorphics on the southern 'tip
of Spilsby Island, in the Sir Joseph Banks Group in 1963. A
few small flakes of molybdenite -have also been recorded from
a road cutting in the Charleston Granite north of Cowell.

The deposit on Spilsby .Island ﬁas been tested
exhaustively by both fhe Department .of Mines . (Miller 1970.)
and Kennecott Explorationsf(AUSt,) Pty. Ltd. in Special -
Mining Lease 146. Geological mapping and drilling showed -
reserves to be less than 0.25 million tons of :0.25% combined
MoS2/W03.CBrook5t1967) and studies by mining consultants to
Kennecott Explorations showed this to be far short of the
reserves required for a viable mining. .operation (Evans 1967).

.- Nixon (1967) examiried a large area -of central and
southern Eyre.Peninsula for molybdenum aﬁd-tungsten without
significant. result. The Charleston Graﬁite"was not included
in this reconnaissance.

The potential of the Charleston Granite as a
commercial source of molybdenum is difficult to assess.

Although the granite extends over a large area it is mostly

- covered by red aeolian. sand and geophysical methods of pros-

_ pectingfwbuld.needuto be employed.  Exploration .of this area

would be costly and results difficult to: interpret and it ‘is
doubtful whether such work will be undertaken-in the near

future. However the .granite may be extensively weathered



-36= .

and be a commercial source-of kaolin-and -a mining operation
might produce both molybdenum and clay.
The prospects of active mining for molybdenite and

‘scheelite in the planning area are remote at present. ..
-~ Phosphate-

... Guano depositS‘onjseveraluof the ‘islands of the

Sir Joseph Banks Group were exploited at the turn of the
cenfury,rthe*product being applied directly to the soil.
- Generally .the phosphafic material occurs as earthy guano .
overlying.caICretea1imestone&- .

 The deposits were recently -eXamined by Johns
(1968b) . who: concluded that no useful reserves of guano - .
remain. . The underlying limestone was sampled extensively
but ohly.at-one 1ocality,_on . Sibsey Island, was:there evi-
dence of replacement of the limestone to form. rock phosphate.

Small deposits occur on the Brothers islands off

Coffin Bay but are not significant.
. Talc .

-Talc is one of the most widely used industrial
minerals, its. physical properties being-used to advantage
in cosmetics,. ceramics, paint and paper, insecticide  dusts
and a variety of minor-uses (Hiern 1969a).

- High quality cosmetic.grade: talc -has been.

produced from the Tumby Bay déposit located in Sections

L 4

v
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AS, 33, 4é'éﬁd{445, H4. Yaranyaéké”7 milesfnofth of'fﬁmby?A
Bay. Production records show thét.approxiﬁateiy“12;000'téns
were won From underground workings durihg the years 1911-1956.,
The talc occurs in a number of narrow ienfiéular‘bodieé'adj-
acent to a tightly foldéd dolomite bed in the Cleve Meta-
morphics. Development was ﬁnsYStématic and the workings have
been virtually abandoned since 1956 except for the opening of--
a small open cut in the western side of the main tale body.
Hard grey ‘and brown aasper is dlspersed 1rregular1y through—
out the talc bodies in fragments ranging from less than e
to 6véf‘24“iin\diaﬁetérﬁ The"uppéf 20 feet ‘or éd'afe stained
by ironjdiidéiandtﬁﬁis; ﬁ&géthér with the jaépér,'ﬁééessitated
underground mlnlng in the past ‘and Hand " selectlon of whlte,
grlt free’ materlal Wthh was “sold for cosmetlcsoii

Prellmlnary testlng has shown the Jasper'ffée talc
to be Suitablé:forfmoéf induétfial'uééé."Somé of ‘the talc
bodies are sufficiently wide to permit open cut{ﬁiﬁing and
the deposits could become viable if a method of separating
jasper from run of mine material was developed. (Hiern 1969b).

The deposits are reasonably accessible to the deep
sea port at Port Lincoln and prospects of reopening the mine
have been feCeﬁfly ex&minéd‘%y“bveréeas intéfeéts;: It ishr
p0381ble that the Tumby Bay dep051t will be Worked in the
near future° ‘ | ‘ |

o Finé-gfained pale ‘green talc is associated with

dolomitic marble in the Cleve Uplards in Sections 110, 116

Hd. Minbrie. Material from this source has not been tested
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for industrial use but chemical analyses show 2-3% iron
rendering the talc unsuitable for ceramic use by present
day colour standards. The talc bodies are small and are

unlikely to be exploited.
Uranium

- Minor occurrences of uranium minerals have been
recorded in the basement rocks of the Cleve and Lincoln
Uplands and iﬁ Tertiary sediments in the northern porfion
of the Central Basin. These areas have been subjected to
two phases of exploration involying airborne surveys,
surface geological mapping, trgnqhing and drilling without
locating significgnt,érebodies. Exploration is continuing
by .private companies on preyiously reported océurrences in
the vicinity of Pt. Lincoln (S.M.L.183) and also in the
Western Plain and Basin province.

In the period from 1949 to 1953 outcropping
basement rocks in the Cleve Uplands and to a lesser extent
in the Lincoln Uplands were examined by_Departmental pros-
pectors with some minor occurrences being foﬁnd (Anon.1952).
The Calcookra Mine was tested by diamond drilling in this

period.

Six occurrences of_primary uranium mineral were
discovered by private prospectors in the vicini£§?%T Pt.
Lincoln in'1954.u'These,Were all examined by Departmental

geologists and three deposits were tested by diamond

¢

v
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drilling. ' All 'six deposits are similar in ‘that the -
uranium occurs -as small disseminations .of pitchblende,
with secondary minerals, in granitised gneissic metasedi- ‘-
ments. Mineralisation is confined to a narrow stratigraphic
range and: the orebodies have the-formnof‘thin\tabular bodies
dipping steeply to the west.. These would require mining by
underground methods. = Largely theoretical ore reserves amount
t0.6,000 tons of ore at a grade of. 1 lb."UBOS/ton."The
~ geology of the deposits is summarised by Woodmansee (1955).
- "The Cleve and Lincoln Uplands and- the Western
- Highlands were covered by an airborne scintillometer survey:
in late 1953-early. 1954 using. an Avro Anson ‘@ircraft flying
at 200 ft. A:map showing both major and minor anomalies is
given by Seedsman’:and- Harris (1956). The Pt.-Lindolh'fi‘
- deposits were not detected in this survey. The ‘anomalies’
-recofded were checked on thé ground but most‘Wé?e.attributed
to high background effects of the basément.. Anomalies
located over the Driver River:and a saline-lake at ‘the mouth
of the Dutton River were shown to be due to radiocactive mud.
(Parkin 1954). |

Portion of Fhe Cleve Uplands was held under Special
Mining Leases- 158 and 163 from late 1967 to early 1969 by
Kerr-McGee Australia Ltd. for urarium minersl§. The aréa
was reflown with a gamma ray spectrometer and ahomalies”
followed up on the ground by surface mapping, trenching‘and-
drilling. The radioactive muds in theé Driver River showed

as anomalies and ground examination indicateéd the cause to-



—40- .

be radloactlve wéter 1ssuiné from a spring:in Tertlary sedi-
‘ments. As these sedlments contaln some of the criteria for-
sedimentary uranium an;area-of about 500=square miles was,.
tested by 72 rotary drlll holes. - Minor accumulation of .-
uranium was detected in carbonaceous beds at: the base of the
ox1dlsed“zone but there:was no 1nd1catlon of -significant
uranium deposits. Foui»of the strongest anomalies in the,
- basement Weré-tested by diamond drillihg without significant
result.’ Results §f this Work.are-summafised.byAMoulton (1969).
| The results. of investigation to date of the basement
“deposits are not encouraging and it is‘unlikely that commercial
deposits, on present. day values of uranium,- exist in the base-
ment rocks.A Exp1oration-WiLlJin future be directed to the -
sedimentary basins surrounding the‘basemént*blocks} 'The
results of such’ work cannot be predicted.  Mineralisation of
this type has been found in South Australia in the Lake Frome
Plainé»area and there is at present no evidence to negate

similar deposits occurring elsewhere in this State.
Whiting

Natural whiting occuples the normally dry. bed of
a lagoon at Sleaford Bay and an-.unusual dolomitic variety
occurs in Lake Pillie a few miles north of Sleaford Bay
(Johns 1961). Qommerciai~whiting is generally produced .
nowadays by grinding of high grade limestone ‘or marble

\and these deposits are unimportant commercially. .
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Miscellaneous Mineral Occurrences

~Menganese has been recorded from Section 432,

Hd.. Louth (Painter 1968a) and the pegmatite minerals feldspar

. from Section 32, Hd. Yalanda and Section 24, H4. James

(Armstrong 1949) and near McLaren: Point, Hd. Flinders (Johns

: 1950) and beryi from Section 157 Hd. Warran and near Mount

Geharty (Johns 1961). -

- Muscovite mica occurs in.a kaolinised pegmatite in

- Section 3%6,. Hi. Stokes.

. ..None.of these deposits are significant. - = -

The presence. of promising manganese deposits-

associated with: iron formation has recently been recorded by

private prospectors from the Cleve Uplands. 'No'other details

are available. - ST : L I
SUMMARY

Mineral deposits in. the planning area are best

considered in relation to their geological: setting.

- Precambrian metasediments and igneous rocks under-
lienyfé"Peninsula, outcropping as elevated basement bloéks
in the Western.and Eaétern-Highlands.and in the Gawler Range.
Elsewhere the basement.rocks' are covered by flat 1ying”uncoq—
solidatéd sediments chiefly of Tertiary and.Quaternary age.
Scatterediinselbergsfof\baSement,'consiStingumainly°of

grénite, protrude through the younger cover in the Western
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Plain and Basin province. Basement is .also-exposed along
the coast around Ceduna in wave cut platforms. A thick
sequence of sediments; inéluding Permian, Cretaceous and
Tertiafy marine beds occupy the Eucla Basin in the far west
and extend off shore along the western coast of Eyre Peninsula.

.The:most important mineral deposits in the area are
limesand and gypsum, both of Quaternary age. Enormous reserves
of these materials exist and the deposits at Coffin Bay and
Lake’MacDohnell are the principal source of supply in Australia.

Groundwater is also important in the area because of
the paucity of suifable surface storage sites.. The location
of groundwater basins and the available supply should always
be considered in planning matters affecting' the: area.

~"The Precambfian rocks are hosts to most of the

recorded mineral deposits in the planning area. These
include base metals, uranium, molybdenum, iron ore and a
wide range of non-metallic minerals, the most important being
talc, white clays, graphite and construction materials. None
of these minerals occur in large scale - high grade orebodies
and past mining operations have been in a small way.

Although iron formation occupies many miles of
strike length, it is a low grade magnetite type, requiring
beneficiation. The more significant prospects have been
thoroughly tested but. are-such that they could not compete
economidally with other Australian deposits unléss magnetite
ore ié'specifically required. - "'While the largest proven

reserves are located in the -Warramboo-Kopi area, other
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factors, such as ease of beneficiation, might direct
attention to some of the smaller deposits. When any of the
deposits.in the planning area are exploited it is certain
that new transport routes designed specifically'tb meet the
needs of the project will be developed.

The talc deposit at Tumby Bay could supply material
meeting most industrial specifications if a beneficiation

process to remove Jjasper is developed. The deposit, although
not large, is reasonably well located~to a deep sea port.

White clays in the Tumby Bay, Kimba and Cowell aress
are a potential future source of aluﬁinium and are currently
being investigated. However no industrial development from
these investigations can be foreseen in the immediate future.
These clays have not aélyet been fully evaluated for use in
paper manufacture. If suitable they could support a large
mining operation. The known base metal occurrences'are all

small and consist, with a few exceptions, of secbndary
carbonate ores. These have little prospect of further develop-
ment on any but a minor scale. However the basement rocks will
without doubt be subjected to more intensive exploration by
private companies in the future. While prospects of new large
discoveries cannot be rated very highly at present, new think-
ing, oriented towards the primary ore sources and exploration of
the large areas of Basement concealed by younger cover may lead
to the discovery of orebodies.

Molybdenum-tungsten deposits on Spilsby Island in

the Sir ioseph Banks Group have been extensively tested and are



not viable at present. i

Sporadic minor occurrences of uranium minerals are
known in the basement rocks but ‘are not.important commercially.
The possibility of sedimentary'ufanium in the neighbouring

Tertiary sediments exists and has been tested in only one area.
Further exploration of these sediments will undoubtédly take
place but the chances of success cannot be assessed at this stage.

Graphite was produced from the Uley and Koppio deposits

to fill a war time need and could be worked again. However,
Australian.consumptionvof graphité~is'small’and can be normally
supplied more economically from overseas sources.

High quality coarse aggregate for construction
purposes is confined to the areas of basement outcrop and the
predominance of schistose ‘and weathered material within these
masses further restricts the distribution of useful deposits.

In the Western Basin and Plain province calerete is utilised
extensively for road making purposes. -

Brown coal occurs in many of the Tertiary basins
but the extent of these deposits is poorly defined because of
the wide spacing of drill holes.- General indications are that
the lignites are low grade, of limited extent and covered by
excessive overburden,

"A variety of minor mineral deposits occur. Marble
is worked at present and othér minerals may be produced on a

small scale in the future,
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MINERAL DEPOSITS AND LAND USE

Proper utilisation and conservation of natural
resources requifes thorough land use study and—advance plan-
ning. With the'poséiblé'exéeption of groundwater and salt,
mineral depdsits‘are irreplaceable and it is important that
land containing useful deposits be set aside so that the
continuing and expanding demand for mineral rTaw materials can
be me't. |

Detaileéd definition of areas containing mineral
deposits is beyond the'sCopeAbf”thié.reporf but the following
general comments are made. - -

' The coastal ‘strip from Sleaford Ba&iWéstwéfd to
Fowler's Bay contains the important limesand and gypsum deﬁosits.
Not all of the carbonate dunes can be exploited because of silica

and.magnesié impurities and it will be possible to define, by

lsampling, large areas of dunes .suitable fbr'présérvétion of

natural phenomena while still feServing sufficient material for
future limesand requiréments. .Mining consists of compieté'
removal of dunes and few landscape scars remain. |

Gypsum at Lake MacDonnell is won by dragline from
below wateér level on land which has little other use. The
potentially productive areas at Fowler's Bay and Streaky Béy
are also on‘swamp land. Salt making operations are deﬁelbped
on similar low lying land which usually has no other use.

Develépment of groundwater basins is accomplished
through bores and shallow trenches connected to a pipeline

system and ‘has 11ttle effect on the surrounding land.
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However problems of pollution will arise if large
human or animal populations or certain types of industrial
works are permitted_tq be establighed,in the basin_igtake
areas. | |

Costs of transporting crushed aggregate are a
significant component in construction works budgets and sources
of material are always required close to works sites. Supplies
of aggregate are established.over most of the planning area and
'these sites will continue to be exploited. Increasing traffic
loadé are requiring'mope sﬁringent speqifications‘in_construction
materials_and_new_sites infhighep quality rock will benrgquired
to supply these needs. |

:Development of_new deposits oi:White.c;ay,fsedimentary
uranium, iron ore or base:metals.w;;l,be?on_a large scale\usiqg
open cut mining methpds.‘_In some cases considerable depths of
overburden will need_rgmovaliand this material, together with
tailings from_conéentration processes will introduce problems of.
disposal. These operations W;ll require_relatively large areas
of land.

Mining‘of talc, graphite, ornamental,stqne etc, will
be by small scale open cut operations.

Hydrocarbons, iflthey:exist in the sedimentary basins,

will be produced off shore but on shore collecting facilities

MNH s PMM ’ | SUPERVISING GEOLOGIST
4th September, 1970 -~ - - . MINERAL RESOURCES DIVISION

will be required.
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APPENDIX 1

SUMMARY OF COARSE AGGREGATE - CONSTRUCTION MATERIALS

IN EYRE PLANNING AREA

List of deposits by Counties, at which either crushing contracts have been let, J

laboratory testing of samples performed or geological investigations are recorded as hav1ng
been carried out.

Abbreviations: M.R. = Mlnlng Review published by Department of Mines.
R.B. = Report Book reference to unpublished Dept. of Mines Report.
H.D. Record = List of sites supplied by Highways Department
4 Test Laboratory.
.L.A. = Los .Angeles Abrasion Test value........ ... ... ...
"COUNTY " ° " HUNDRED - " SECTION "7 “ REFERENCE i REMARKS e e
Buxton O!'Connor 20 H.D.Record Calcrete rubble used for crushed
e N I‘OCk L A 4'7 -
Panitya 7 H.D.Record Ferruglnous quart21te used for
ne — b i crushed rocks-~L.A.40.- - -
Dufferin Hague_ . 36. H.D.Record o Calcrete capplng used for
' w e e crushed- rock- and chippings LA54
‘Haglam 14 H.D.Record 2' “Calcrete capplng used for
s C T crushed rock. L.A.38.: -
Walpuppie. 17 ; H.D.Record 2' _Calcrete capplng used for .
o o o crushed .rock.-L.A.35, -~ -
Flinders ,Hutchlnson 36,37,97,98) Rm Survey of road metal dep051ts L
- 10%,169 ’A ) RiB;58/§7 Tumby Bayof S =
Hutchinson 97 _ R.B.50/62. Survey_of. roadmetal Tumby Bay
e . . Cummlns -area.
Hutchinson 105 R.B.39/72. Diamond drilling of quartzlte .
e - o e dep051t - S
Hutchinson Dolomitic marble used for crushed

088 i« H.D.Record
Y rock & chippings.LA32, quual}ty



COUNTY HUNDRED SECTION REFERENCE REMARKS
Flinders Hutchinson 293 H.D.Record Ferruginous quartzite used for
‘ crushed rock. L.A.40,
Hutchinson several R.B.38/34 Survey of roadmetal. Tumby Bay
_ area.
Koppio 82,8%,11%,128) Survey of . roadmetal. Tumby Bay -
N 159 185 ) R'B°5O/62 -Cummins—-area. -
Koppio 110 M.R. 123 """ % Amphibolite used for chippings.
p. 118,727, . . N
H.D. Record) T
185 M.R.1204 ) Soft quartzité used for crushed
. e - p 1200 [N ) rock —,~LOA060o_ P
- - H.D. Record) o S e
Lincoln 16,17 H.D.‘Becord Granite used-for chippings.LA.27.
‘ 96 - 0ld railway. ballast quarry in
B : -granite gnelsS¢
85,166}199 R B 61/44 Jasplllte for-roadmetal., ‘
10? R B 58/51 Ferruginous gravel deposit.
147 M.R.720 ) Quartzite deposit.
; p.7 ) RS
208 - e Large ‘quartz reef.-
402 H-D-Reeera Greﬁrte ueed:fdrrcﬁippingstA”23
467 H.D. Record Calcrete used for crushed rock
LvA.50,~ - o~
Louth - .- 3, M.R. 116°_W Quartz felspar gneiss.
Warrow Block M H,D.Record. Brown lateritic. gravel used for

base course L.A.29
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COUNTY 'HUNDRED SECTION REFERENCE REMARKS

Jervois Boothby 78 H.D.Record Calcrete used for crushed rock.
_ L.A.30. _
Brooker 52 7 R.B.58/124 Roadmetal deposits Central and
: ‘ Lower Eyre Peninsula.”
Darke Railway Reserve _R.B.41/12 ) S.A.R. Ballast quarry. Sericitic:
H.D.Record) quartzite L.A.28.
Dixson 19 H.D.Record Calcrete used for crushed rock
_ _ L.A.35
Hawker 6, 226 H.D.Record Calcrete used for crushed rock
- L.A.3%8
Hawker 114% 115,137,246 R.B.38/56 Stone deposits. Hd. Hawker.
Hawker 385 M.R.126. ) Dolomite deposit used for
' . D147 ) chippings. L.A.21. Good
H.D.Record) quality. :
Murlong 7 H.D.Record Calcrete - only 9" capplng used
. - for crushed rock. A.45,
Palkagee 15 R.B.61/55 Drilling of ferruginous sandstone
Playford ‘Block I. H. H.D.Record Calcrete 2' thick used. for crushed
. N rock L.A.40.
Tooligie 12 ' R.B.65/10 ) S.A.R. Ballast quarry. Sericitic
: , H.D.Record) quartzite.
Yadnarie 66 _ R.B.61/32 Dolomite deposit
Yadnarie 73 M.R.123 Dolomite deposit. Cleve.
Le Hunte Mamblin 24, 26 - H.D.Recorad Calcrete used for crushed rock.
‘ L.A.40.
Minnipa . 10 o "H.D.Record ~ Calcrete used for crushed rock
‘ S --and--chippings L:A.45, e
Minnipa 27 : R.B. 67/114 % ~ Yarwondutta Rocks. S.A.R; ballast
66/52 3 site in granite. S



COUNTY ° HUNDRED SECTIONS REFERENCE REMARKS
Le Hunte Minnipa many - M.R.126 p.g Granite deposits Minnipa area.
130 ‘
Pygery 8 H.D.Record Calcrete used for crushed rock.
L.A.3%2.
Wannamana 34 H.D.Record Calcrete used for crushed rock.
‘ L.A.3%8.
Musgrave Cowan 19 H.D.Record Calcrete 3'. Used for crushed
- rock L.A.52.
Kiana 8 H.D.Record Calcrete 12' deep. Hard. Used
for crushed rock and chippings.
3 L.A-o32.
Shannon 30 H.D.Record Calcrete, sandy, poor. Used for
Crushed rock. L.A.60.
Ward v H.D.Record Calcrete, 20' deep, good. Used
: "for crushed rock. L.A.36.
Ward 87 M.R.116. ) : .
D.133. ) Granite deposit.
Ward 93 H.D.Record Calcrete - quarry closed.
Robinson Chandada 1% H.D.Record Calcrete 4' -~ used for crushed ‘rock.
. : : L.A.4% 'Dead' stone.
Cungena 44 H.D.Record Calcrete - used for crushed rock
L.A.40.
Downer Block .2 H.D.Record Calcrete 8' - hard, good - used
for crushed rock L.A.33,
Forrest 1OA’ C. H.D.Record Calcrete 4-5' - used for base course.
Scott 17 H.D.Record Calcrete 12'-15' - good - used for
s e --chippings “eee
Wright 14A H.D.Record Calcrete 3' ~ used for crushed

rock L.A.30.
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COUNTY HUNDRED SECTIONS REFERENCE REMARKS
Robinson Witera 21B H.D.Record Granite. Mt. Cooper - used for
: chippings. L.A.16.
Way Blacker 51 H.D.Record Calcrete 2-4' used for crushed
rock. L.A.43,
Bonython 35 H.D.Record Calcrete %' used for chippings.
: L.A.37.
Catt 17 H.D.Record Calcrete 6' used for base course.
, L.A.28.
Chillundie 16 H.D.Record Calcrete - shallow used for
’ crushed rock. L.A.32.
Moule AR H.D.Record Calcrete 2', good. used for
chippings L.A.27.
Moule 25 H.D.Record Calcrete 6-8' good. S.A.R. ballast
.. RB6L /273 quarry L.A.24,
Wallanippie 6 H.D.Record Calcrete 2-4' used for crushed
- rock L.A.40,
Wandana 34 R.B.64 /24 Calcrete test drilled for rail
ballast.
York Batchelor B ‘\ - H.D.Record Porphry - used for chippings LA.13
Out of Counties. Paney ! H.8 Porphry in creek bed - used for

H.D.Record

chippings. L.A.16.
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