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I INTRODUCTION 

South Austral ia i s wel l endowed with l imestone, dolomite and 

magnesite depos i t s ; they are widely d i s tr ibuted and occur in s u f f i c i e n t 

abundance to more than meet industr ia l requirements for a variety of 

purposes within the S ta te . 

This report has been prepared to c o l l a t e the present knowledge on 

d i s t r i b u t i o n , occurrence, a c c e s s i b i l i t y and composition of these rocks and 

to bring together a l l relevant ana ly t i ca l data ava i lab le with appropriate 

references where appl icable . I t was compiled in response to numerous 

requests for information, r e f l e c t i n g the growing i n t e r e s t in these commodities. 

To t h i s end published and unpublished data have been assembled and assessed 

and sampling undertaken of hi therto unexploited deposi ts located within a 

radius of 50 miles of Adelaide or adjacent to the sea coas t . 

Many of the depos i ts considered are of high grade and of large 

dimensions, some are e a s i l y a c c e s s i b l e and are general ly being explo i ted 

while many of those l i s t e d may never be commercially used because of the 

l imited nature of reserves , i n a c c e s s i b i l i t y , presence of de le ter ious 

impurit ies e t c . but u n t i l a recent ly completed sampling campaign was 

undertaken (Forbes, 1960, unpublished) l i t t l e or nothing was known of many 

except of t h e i r ex i s t ence . Deposits favourably s i tuated as regards 

transport to the main consuming centres or to harbour f a c i l i t i e s have been 

explo i ted to varying extend but a number of high grade deposi ts c h i e f l y 

because of remote s i t u a t i o n remain v i r t u a l l y untouched. Being commodities of 

low unit value which are required in large quant i t i e s in the meta l lurg ica l , 

chemical, bui lding, cement and lime industr ies the ir ready a v a i l a b i l i t y i s 

a major consideration in evaluating any depos i t . Commonly, the most important 

fac tor determining the extent of use of a part icular deposit i s the dis tance 

to works or markets. Other factors include the chemical composition, 



a c c e s s i b i l i t y , texture , hardness and colour of the rock as well as the thickness 

and extent of the formation. 

The production, usage and d i s t r ibut ion of l imestone, dolomite and 

magnesite are described separate ly , though they are sometimes int imately 

re lated and grade from one to another gradually or abruptly. 

The principal geographic regions in which the various deposi ts 

are considered are shown in Fig. 1. 

II LIMESTONE 

1. PRODUCTION. USAGE AND SPECIFICATIONS 

With respect to the d i v e r s i t y of i t s uses l imestone may well be 

regarded i n d u s t r i a l l y as the most important of the non-metall ic minerals mined 

today. Production in t h i s State ranks second only to iron ore. 

Pure limestones are composed of calcium carbonate (CaC03), (56% CaO) 

but in nature they invariably contain impurities - commonly s i l i c a (Si02>, 

magnesia (MgO), alumina (AI2O3) with smaller contents of iron oxides , 

phosphoron, sulphur e t c . 

Limestone i s used extens ive ly in the construct ion, meta l lurg ica l , 

chemical and agr icul tural indus tr i e s . I t i s a l so consumed by many other 

industr ies ; production and usage has been dealt with in some d e t a i l by 

Willington (1953). 

"he rock may be used in large blocks for rubble, f l ags tone , kerbing, 

bui lding, monumental or ornamental stone. For most other purposes i t i s 

crushed and s i z e d . 

South Australian limestone i s used extens ive ly for construct ion purposes 

as concrete aggregate, ornamental and structural stone, terrazzo obips and in 

the production of lime and cement. High-calcium limestones are used as f luxes 

in the smelting of ferrous and non-ferrous ores , and in the a lka l i industry. 

They go into the production of g lass and other ceramic products, and serve as 

f i l l l e r s in paints , rubber, t i l e s , p l a s t i c s e t c . and for some of these purposes 

i t i s used as a whiting s u b s t i t u t e . 

Usage of high grade limestones with some s p e c i f i c a t i o n s are deal t 

with more f u l l y below. 



The Broken Hi l l Associated Smelters Pty. Ltd. mine iime sand from 

Wardang Island for use as a f lux in the smelting of lead ores at Port Pir ie -

the sand phys ica l ly i s admirably su i ted and in general maintains a CaC03 

content of 80-85%. 

The Broken Hi l l Proprietary Company Ltd; has es tabl i shed quarries 

at Rapid Bay for the production of limestone which i s used as a f lux in the 

smelting of iron at Newcastle, Port Kembla and Whyalia. The fo l lowing d e t a i l s 

on s p e c i f i c a t i o n s and comments are drawn from an unpublished report by 

Whitehead (1959) . 

( i ) Blast fura~ce s p e c i f i c a t i o n s 

General requirements are CaO - high as poss ib le 

MgO - 4.0% maximum 

SiOg- 5.0% maximum 

"The purpose of the f lux i s to remove the gangue and other impurities 

by forming a s l a g . I f iron ore were to be reduced without a f lux the s i l i c e o u s 

and argi l laceous gangue would unite with the iron oxides to form s i l i c a t e s of j 
i 

iron and alumina which would involve a heavy loss of iron. 

The addition of limestone permits the s i l i c a and alumina to form 

complex lime, magnesia and aluminous s i l i c a t e s . I t a l so removes s i l i c e o u s 

and aluminous impurities in the coke and sulphur from the coke and metal. 

The e f f e c t of impurities in the f luxing limestone i s 

1. the i r presence reduces ava i lab le lime and magnesia in the 

stone 

2 . they require a share of the lime to f lux them o f f as the 

f lux must neutra l i se i t s own impurities as wel l as those of 

the ore. 

The table below shows how an increase in l imestone impurity a f f e c t s 

the e f f e c t i v e carbonate content of the s tone . 

Impurities 1% 2% 3% 4% 5% 6% 7% 10% 

E f f e c t i v e carbonate (%) 97.22 94.33 91.65 88.86 86.1 83 .3 80 .5 72.15 

When using an impure stone addit ional e lag i s formed and therefore 

an increase in fue l consumption. 
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The e f f e c t of magnesia in limestone f lux i s not de le ter ious provided 

the lower l imi t s of spinel formation are not approached. I f th i s happens a 

thick ropy s lag may be formed. 

Dolomite i s used quite s a t i s f a c t o r i l y in blast furnaces in England 

and U.S.A. where the alumina content of the coke and ores i s not so high as in 

Austra l ia . Theoret ica l ly magnesia would appear to be a better f lux ing agent than 

lime for: 

1 lb . of MgO w i l l convert 1.51 l b s . S i 0 2 — MgSiOg 

whereas 1 l b . of CaO w i l l convert 1.08 lbs . S i 0 2 — CaSiOg 

In pract ice , other s i l i c a t e s are a lso formed so that t h i s ra t io i s 

not necessar i ly true. 

The use of a constant grade of limestone permits better furnace 

performance and more accurate control of the iron produced," 

( i i ) Open hearth s pec i f i cat ions 

At Newcastle the fol lowing s p e c i f i c a t i o n s are sought. 

CaO 54.0% minimum 

MgO 0.75% maximum 

S i 0 2 1.0% 

AI2O3 1.0% 

P205 0.05% 

S 0.05% 

The f luxing e f f i c i e n c y of a limestone at Newcastle (Whitehead, op. c i t . ) 
i 

i s calculated according to the formula 

F.E. = CaO - 2 (S i0 2 + A1203) 

• = 56 maximum 

"The e f f e c t of using limestones not meeting s p e c i f i c a t i o n s i s 

i l l u s t r a t e d below: 

S i 0 2 content 1% 2% 3% 4% 

CaO content 55% 54% 52% 49% 

Ef f i c i ency Average 52.9% 49.8% 45.7% 40.5% 

I t i s evident that the presence of impurit ies in limestones used in the open 

hearth i s much more detrimental than when used in the b last furnace. Thus a 

limestone with 25 impurities used in the b las t furnace has an ava i lab le carbonate 

content of 94.4% while i f used in a basic open hearth i t would have only 89% 

ava i lab le carbonate. 



The ch ie f purpose of open hearth f lux i s to remove the impurities 

sulphur and phosphorus. Magnesia has a lower a f f i n i t y for phosphorus than 

lime and hence magnesian limestones are undesirable. Such limestones a l so 

produce a ropy s lag resu l t ing in increased heat times and poorer deoxidation 

e f f i c i e n c y . 

The presence of alumina lowers the limestone e f f i c i e n c y but i s l e s s 

harmful than s i l i c a or magnesia." 

( i i i )Si nter s j i ec j f i caUons 

"Increasing a t tent ion i s now being paid to the use of prepared feed 

in b last furnace and open hearth pract ice being accentuated by the increasing 

proportion of f i n e grained haematite ores and j a s p i l l i t e s . 

The addition of limestone or preferably lime in s i n t e r increases the 

rate of s in ter ing and i t seems that there w i l l be an increasing demand for 

limestone for t h i s purpose. I f taken to i t s l og i ca l conclusion, l i t t l e or 

no limestone need be added d i r e c t l y to the blast furance. 

The requirement for f i n e l y ground material ()f> inch) suggests the 

use of s o f t l imestone to be advantageous . Dolomite has been used s a t i s f a c t o r i l y 

as a f lux addi t ive in Canada and elsewhere but i t s use in Austral ia would seem 

undesirable because of the danger of sp ine l formation in the b last furnace." 

The two Companies engaged in the production of cement are the South 

Australian Portland Cement Co. Ltd. with quarries and works at Angaston and 

the Adelaide Cement Co. Ltd. who operate quarries at Klein Point on Yorke 

Peninsula and works at Birkenhead. 

For cement making l e s s s tr ingent grade i s demanded. Portland cement 

c l inker i s a compound formed by burning in k i lns proportioned quant i t i e s of 

l ime, s i l i c a , alumina and iron oxides provided by limestone and c lays or shales 

as raw materials . Finished portland cement i s made by int imately grinding together 

cement c l inker and a small quantity of gypsum to retard the rate of s e t t i n g . 

As s i l i c a , magnesia and alumina are e s s e n t i a l cons t i tuents , the ir 

presence in the raw limestone must be allowed for in deciding upon the s u i t a b i l i t y 

of a c lay . The proportions of the e s s e n t i a l const i tuents vary s l i g h t l y but the 

carbonate of lime in the raw mixture should be 74%-77% of the t o t a l . The 

proportion of s i l i c a to alumina and f e r r i c oxide should be 25£to 3 :1 . The nature 

and manufacture of cement has been deal t with in some d e t a i l by Armstrong, A.T. 



(1952) , Mining Review 92, pp. 116-144 and by Jack, R.L. (1926) Geol. Surv. S. 

Aust. Bul l . 12. 

ghemical.Manufac t ure 

I . C . I . Alkali (Austral ia) Pty. Ltd. operate a quarry at Penrice which 

supports the a lka l i manufacturing industry - the limestone consumed conforming 

to b last furnace s p e c i f i c a t i o n s . Lime manufactured by the ca lc inat ion of 

limestone i s the cheapest of a l l a l k a l i s and forms the basis of the chemical 

manufacturing industry and the production of soda ash and caus t i c soda. 

L^me Manufacture 

Limestone i s burned at a number of centres for the production of lime 

and hydrated lime for use in the building industry. Kilns have been es tabl i shed 

in l o c a l i t i e s where limestone i s readi ly ava i lab le - kunkar being gathered from 

farmlands and burned in outmoded intermittent rectangular f l a r e k i lns ; these 

are s i tuated on Yorke Peninsula, along the eastern coast from Coobowie to 

Kulpara, and at Tailem Bend, Murray Bridge, Port Lincoln, Strathalbyn, and 

Gawler. 

In order to market high grade lime at a competit ive price to the 

industry thought i s being given to the i n s t a l l a t i o n of a modern e f f i c i e n t 

continuous type of shaf t k i ln u t i l i z i n g high grade l imestone. Such pract ice 

w i l l require high grade raw material which i s physical ly hard, dense and 

of uniform s i z e . Deleterious impurities ?)?lude alumina, iron, s i l i c a and magnesi 

Consideration i s a l so currently being given to f l u i d bed ca l c ina t ion 

technquies involving several s tages wherein f i n e l y ground high grade limestone 

i s fed into superimposed beds, each bed being maintained in a f l u i d i z e d s t a t e by 

pressure-air from below with fue l o i l for combustion. The s o f t l imestones 

(eg . Mt. Gambier) and calcareous sands (eg. Coff in Bay) o f f e r immediate sources 

of supply of raw material for t h i s process. 

The production of lime in South Austral ia has been discussed in d e t a i l 

by Wil l i ngton((1953) ,pp.130-142) . 

Whiting 

Whiting i s an exceedingly f i n e grained form of limestone which may 

occur natural ly or nay be produced by the f i n e grinding of s o f t l imestone. 

I t i s used as a f i l l e r in rubber goods manufacture, paints , kalsomines, for 

g l a z i e r s putter , and in manufacture of yeas t , toothpaste , chemicals e t c . 
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Mixed with o i l whit ing i s used in the form of putty . Mixed with water, however, 

i t has great covering power and i s very large ly used in water paints and 

kalsomines. 

For most purposes high grade l imestone i s s p e c i f i e d , hence the use 

of Mt. Gambier stone which has the added advantage of being readi ly ground to 

the required degree of f i n e n e s s . 

The requirements of whiting are as fo l lows: 

CaCOg 90% minimum 

MgCOg 3% maximum 

Moisture and 
v o l a t i l e matter 3% maximum 

Plus 200 Mesh 
(I.M.M.) 1.5% maximum 

Whiting conforming to t h i s s p e c i f i c a t i o n i s used in ceramics, pa in t s , 

rubber and paper. 

S p e c i f i c a t i o n s for whit ing for putty are l e s s r i g i d and are as fo l lows: 

CaCOg 

Total car -
bonates 

51.6% minimum 

95.0% 

Moisture and 
v o l a t i l e matter 2% maximum 

Plus 325 mesh 

(Tuler) 30% maximum 

The annual recorded production ( t o n s ) of l imestone in the S t a t e for various 
} 

purposes during the period 1950-1960 are tabled below: 

1950 

1951 

1952 

1953 

1954 

1955 

j Flux Chemical Cement Lime 

482,409 54,493 142,979 14,000 

506,878 119,670 132,098 18,500 

517,237 139,884 151,904 21,464 

Agricultural 

3 ,812 

4 ,549 

Whitint 

5 ,243 

,947 

7 ,962 

3 ,383 

437,448 128,755 233,201 25,736 

438,313 161,684 

1956 

1957 

450,171 

489,838 

546,085 

159,032 

184,956 

164,169 

313,580 

350,735 

378,894 

400,932 

21,550 

17,501 

15,647 

17,597 10,411 

4,487 

3 ,209 

3 ,750 

15,948 

10,588 

6 ,053 

4 ,393 

1958 650,403 

1959 

1960 

368,266 

297,793 

182,538 

193,079 

211,511 

370,504 

431,311 

532,628 

5,294 

8 ,358 

7 ,153 

2 ,762 

2 ,765 



Limestones are widely d i s tr ibuted throughout the State having extremely 

variable physical forms and chemical composition and range from almost pure 

calcium carbonate rocks, with low s i l i c e o u s or other impurit ies , and grade, 

with increasing magnesia contents , through magnesian limestones and dolomit ic 

l imestones to dolomite. Limestones general ly contain l e s s than 5.0% MgCOg or 

greater than 30% and rocks of intermediate composition are not common. They 

may grade l a t e r a l l y into dolomite, o f t en with abrupt changes in f a c i e s . 

Limestones are mostly of marine or ig in , the most important ones of 

a high degree of purity being shallow water or only moderately deep water 

depos i t s , the most important factor in formation under favourable bottom and 

temperature condit ions being not the depth of w8ter, but the outwash of 

s i l i c e o u s , aluminous and ferruginous materials from the land. They are 

produced by mechanical, and organic and chemical processes . Those of organic 

or ig in are e i ther accumulations of s h e l l y matter which formed supporting or 

protect ive s tructures or precipi tated as a consequence of cer ta in v i t a l 

a c t i v i t i e s of organisms, or from chemical processes i n i t i a t e d through decay of 

organic matter. Limestone of chemically inorganic or ig in resu l t from changes 

in the condit ions of water in which calcium s a l t s are d i s so lved , from 

ag i ta t ion of water, or from evaporation. Following deposi t ion they may be 

transported through the agency of water or by wind. 

Twenhofel (1950) suggests the r e l a t i v e absence of l imestone in 

Archaeozoic rocks to be due to the absence of s h e l l forming organisms and 

that the waters would have been highly charged with carbon dioxide thus holding 

in so lut ion large quant i t i e s of calcium, magnesium, iron and other carbonates. 

The advent of plant l i f e and the ir extract ion of carbon dioxide led to 

prec ip i ta t ion of the carbonates of lime and magnesia giving r i s e to the great 

carbonate formations of the Proterozoic. He quotes the range of important 

const i tuents of the d i f f e r e n t groups of marine invertebrates and calcareous 

a lgae , some being composed e s s e n t i a l l y of calcium carbonate, others carrying 

a considerable content of magnesium carbonate. Foraminifera, sponges, cora l s , 

annel ids , echinoderms, bryozoa, brachiopods and molluscs are important 

contributors to the formation of limestones more or l e s s from the Cambrian to 

the present. In general the older rocks are higher in magnesia than those of 

l a t e r geologica l time. 



In South Austral ia Archaeocoic carbonate rocks are dolomit ic , the 

purest of these occurring on Eyre Peninsula. In the Proterozoic (Adelaide 
i 

System) limestones are widely d is tr ibuted; there are minor deve.V r^ents of 

dolomitic l imestone in the Willouran S e r i e s , dolomites (with magnesites in 

part) character ise the upper part of the Torrensian, the most important member 

of the Sturt ian i s the Brighton Limestone while l e s s important are the th in 

limestones of the Marinoan. Archaeocyathinae reefs of the Lower Cambrian 

c o n s t i t u t e important limestone formations in the Adelaide Geosyncline and the 

major quarries are general ly centred on r e c r y s t a l l i z e d white Cambrian marbles. 

Tertiary marine limestone c o n s t i t u t e enormous deposi ts in the Lower South East 

(Murray Basin) and on the Nullarbor Plain (Eucla Basin) with smaller develop-

ments on Yorke Peninsula (S t . Vincent Basin). Quaternary calcareous a e o l i a n i t e s 

are d i s tr ibuted along the southern coasts while amorphous kunkar i s widespread. 

Modern calcareous sands of parts of the coastal regions and continental platform 

and in part icular on the f loors of the gu l f s c o n s t i t u t e a l t erna t ive sources. 

The various deposi ts are deal t with in more d e t a i l below being 

arranged in order of ant iquity and under subheadings according to the ir 

d i s t r ibut ion in regions. 

(1) PreCambrian and Cambrian limestones and marbles 

Highly deformed marbles of the Kanmantoo Group (poss ib l e 

Archaeocyathinae limestone equivalent) are exposed in t h i s region 55-65 miles 

south of Adelaide. 
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During 1940 the Broken Hi l l Proprietary Company Limited commenced 

working an extens ive high girsde deposit of l imestone s i tuated adjacent to Rapid 

Bay (Hd. Yankal i l la , s e e s . 1507, 1504 and 1509) and admirably s i tuated for the 

large s c a l e production of low cost stone. A j e t t y was constructed having a 

length of 1600 f t . with a T-head 656 f t . long and carrying a bulk loading 

be l t conveyor i n s t a l l a t i o n . The limestone (marble) i s shipped to Newcastle, 

Port Kembla and Whyalla for use as b las t furnace f l u x . 

The marble i s white to grey in colour, of medium to coarse grain and 

usual ly f a i r l y massive but i t i s in tersec ted by j o i n t s which f a c i l i t a t e mining 

operations. I t occurs as a l e n t i c u l a r body of stone being enclosed and in 

places broken by argi l laceous beds, the great variat ions in thickness and loca l 

breaks in cont inuity being due pr inc ipal ly to fo ld ing , shearing and thrust ing 

of highly incompetent and p l a s t i c material . In part icular the great thickness 

of the marble horizon worked at the quarry i s the re su l t of t ec ton ic repe t i t i ons 

along the axis of the major a n t i c l i n e which dominates the s tructural pattern 

of the area. I t i s the intense and minute fo ld ing which makes t h i s deposit 

r e l a t i v e l y easy to operate and of a prac t i ca l ly inexhaust ible supply (Campana 

and Wilson, 1953). 

Diamond d r i l l i n g has been undertaken and large reserves of high 

qual i ty stone out l ined. 

The fo l lowing part ia l analyses indicate some variat ions in grade of the 

marble encountered in quarry operations: 

Local i ty 1 (Sees . 1518, 1514, Hd. Yankali l la - 1 mile south of Delamere) 

Quarry s i t e s are readi ly ava i lab le h .re in s l i g h t l y weathered 
o 

laminated cream and grey coloured marbles which dip 40 to the south e a s t . 

Exposures are not continuous and average perhaps 20% of the broken l ine s sampled 

from east to west. The qual i ty deter iorates towards the base of the bed as 

d i s c lo sed by the fo l lowing. 
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Thin s i l i c e o u s marbles interbedded with quartz i tes which here 

outcrop at the top of a s t eep s lope were sampled from east to west as below: 

Local i ty 3(Sec. 1529, Hd. Yankal i l la ) 

Marbles here are too s i l i c e o u s to be of i n t e r e s t , samples showing 

s i l i c a contents as below (east to west ) . 

Local i ty 4 (Sec. 1557, Hd. Yankal i l la , V2 mile S.W. Second Valley) 

Marbles outcrop over about 10% of the sample l ine : analyses being 

as fol lows (from east to wes t ) . 
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Local i tv 5 ( s e c . 1564, Hd. Yankal i l la , Second Valley) 

Reference 

JOHNS, R.K. (1962) Mining Review 113 ( in press) 

Marble beds 200 f t . in thickness outcrop strongly in t h i s l o c a l i t y , 

there being l i t t l e or no overburden throughout. The basal beds are white, 

massive and coarsely c r y s t a l l i n e and pass up into banded marbles, of blue-grey 

colour and of medium s i z e grain. The beds dip south eas ter ly at 20°. 

The deposits were reported (Johns, 1962) to be of high and uniform 

grade but ana ly t i ca l data there quoted are now bel ieved to be in error. Further 

samples were subsequently taken, the re su l t s of part ia l analyses being tabled 

below (Reid, I . 1961, unpublished). Reserves exceed 1% mil l ion cubic yards 

in a deposit which affords ready quarry s i t e s . 

Local i ty 6 ( s e c . 1455, Hd.. Yankal i l la) 

The fol lowing analys is represents a s i n g l e specimen of grey banded 

marble, a very thin bed exposed in a road cu t t ing . 

Sample 7 was taken from the western l imi t of the main marble lens 

being quarried at Rapid Bay. Sample 8 was taken from a prominent marble bed 
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i 

about 1 mile south of Rapid BE7 crossed by the main road. Sample 9 was 

taken from t h i s same bed near Mt. Rapid. ana] yaea >!}.»»>» 

SPRIGG, R.C. 1953 Kingscote Geological Map (1 in = 4 mile seric 

White marble outcrops on the north eastern coast of Kangaroo Island 

at C u t t l e f i s h Bay (Local i ty 3, f i g . 3) and south west of Penneshaw (Local i ty 4 ) . 

The beds are thin members of the Kanmantoo Group and are poss ibly Archaeocyathus 

limestone equivalents . On the north coast near White Point massive l imestone 

with p l e n t i f u l boulders containing Archaeocyathinae have been mapped. 

Available part ia l analyses fo l low. 

A be l t of t i g h t l y folded sediments comprising blue and j.rey mottled 

Cambrian limestones ( including the Archaeocyathus horizon) which outcrop along 

and near the coast over a length of some 15 miles were sampled at in terva l s ; 

only one sample showed 'JaCOg in excess of 90%. They are general ly s i l i c e o u s 

and range from dolomitic l imestones to dolomites and are discussed under 

I I I Dolomites (and see f i g . 27) . 

(b) Central Region 

Generally thin and discontinuous lenses of limestone occur within a 

radius of 30 miles of Adelaide. The Brighton limestone provides a number of 

quarry s i t e s , formerly for cement production but current use i s r e s t r i c t e d to 

general c i v i l construct ion and road building aggregate. I t i s invariably 



s i l i c e o u s . The formation generel ly contains In excess of 4% MgCOg and passes 

up abruptly into dolomite. 

Cambrian marbles are a lso described below - the most important being 

the Macclesf ie ld marble. 

( i ) Macclesf ie ld (See f i g . 4) 

JACK, R.L. (1923) Geo1. Surv. S. Aust. Bull 10, pp. 45-47 

RIDGWAY, J.E. (1953) Mining Review 94 (pp. 41-43) 

SPRIGG, R.C. and WILSON, B.R. (1954) Echunga Geological 

(1 in; = 1 mile s e r i e s ) . 

WARD, L.K. (1922) Mining Review 35 (pp. 67-68) 

Discontinuous lenses of marble up to 300 f t . in width and dipping 

eas ter ly at moderate to high angles are traceable from near Macclesf ie ld 

(40 miles from Adelaide) to beyond Paris Creek over a length of some f i v e 

mi les . The stone has been long used in polished s labs and for rough exter ior 

and i n t e r i o r decoration and as a monumental s tone, the colourings and markings 

being quite d i s t i n c t i v e . Quarry s i t e s are readi ly a c c e s s i b l e from good roads -

es tabl i shed quarries being located in s e e s . 2827, 3348 and 3343, Hd. Macclesf ie ld 

and s e e s . 3337 and 3338, Hd. Kondoparinga. 

Local i ty 1 ( s e e s . 3335 and 1912, Hd. Kondoparinga) 

Pyr i t i c "sea wave" marble beds here dip eas ter ly at 50°, the marble 

being cream to grey in colour. I t i s general ly poorly outcropping; samples 

taken across the deposit from west to east showed the fo l lowing contents: 

Sample No. 

1 

2 

3 

4 

CaCOo MgCOg S i 0 2 

34.0 

Fe 20 3 AloO, 2U3 p2°5 

87 .2 1.37 9 .60 0.41 1.03 0 .04 

91 .5 1.19 5 .10 0 . 3 0 1.29 0 .05 

95 .3 1.28 2 .30 0 .21 o.ee 0.03 

Local i ty 2 ( s e e s . 3337 and 3338, Hd, Kondoparinga, Paris Creek) 

South of the Paris Creek quarries where "sea-wave" marble i s being 

quarried the stone outcrops poorly, the main bed being nearly 300 f t . wide 

and dipping eas ter ly at 70° . Reserves of 280,000 tons are indicated (Ridgway, 

1953). The marble i s of medium to f i n e grain and exhib i t s a range of colour 
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from pure white or cream to various shades of blu'.sh grey. Very dark grey and 

a l i t t l e pink marble a l s o occur » 

Part ia l analyses of a l i n e sampled from west to eas t in s ec . 3338 

fo l low: 

I Sample No. I CaCOg MGC03 S i 0 2 

T 
F e 2 ° 3 AI 2O 3 P2°5 

m 
1 

2 

94 .3 

84 .6 

0 .91 

1.37 

2 .80 

10.9 

0 .27 

0 .38 

1.29 

2 .00 

0 .04 

0 .06 

3 8 7 . 9 2 .45 6 . 2 0 0 .41 2 .75 0 .06 

The main bed i s here separated by greywackes from a th in marble bed 

containing CaCOg, 86.8%$ MgCOg, 3.35% and S i 0 2 , 8.45%. 

Local i ty 3 ( s e e s . 3343 and 1921, Hd. Macc le s f i e ld ) 

Old quarries in s e c . 3343 expose f o l i a t e d dark blue marble. 

A sample from s e c , 1921 showed CaC03, 96.54%; MgCOg, 0,76%; Si02 , 1.78% 

Local i ty 4 ( s e e s . pt . 2827 and 3348, Hd. Macc les f i e ld) 

Fawn, pink, grey and blue, medium grained marbles have been quarried 

from three main p i t s . The beds dip southeas ter ly at 35° . 

Samples taken across the depos i t from west to eas t over 100 f t . 

i n t e r v a l s showed the fo l lowing on a n a l y s i s . 

Sample No. CaCOg 

1 94 .7 

2 94 .3 

3 91 .5 

4 94 .5 

( i i ) Wistow (See f i g . 4 ) 

Several l imestones , the upper one of which i s poss ib ly equivalent to 

the Brighton Limestone outcrop as narrow discontinuous lenses in the Wistow-

Philcox Hi l l - Mt. Barker region. 

Loca l i ty 5 (Sec . 2915, Hd. Macc les f i e ld) 

An old quarry south of Wistow Cemetery has exposed white and cream 

marble over a width of 20 f e e t . The beds dip south e a s t e r l y at 10°; prominent 

j o i n t s are v e r t i c a l . A sample taken showed the fo l lowing: 

/ 



CaCOg [ MgCOg 

88.7 0 .73 
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S I 0 2 J F E 2 0 3 A I 2 O 3 | P 2 O 5 

L . 

LocaHtv 6 ( s e c , 4455, Hd. Macclesf ie ld) 

Numerous shallow p i t s here expose grey limestone that showed on 

part ia l a n a l y s i s . 

( i i i ) Willunga (see f i g . 5) 

Thin grey limestones (the Brighton Limestone equivalent) outcrop at 

in terva l s over a d is tance of about f i v e miles along the Willunga scarp in 

s e e s . 751, 748, 746, 701, 306, 765, 769 e t c . , Hd. Willunga. 

HORWITZ, R.C. (1960) Milang Geological Map (1 in . = 1 mile s e r i e s ) 

Analyses of two samples are tabled below 

Local i ty CaCOg MgCOg 

1, s e c . 549, 
Hd. Willunga 34.74 7 .40 

2, s e c . 507, 
Hd. Willunga 
i i i 

58.64 1.88 

Fe 2 0 3 [ A1203 

3.99 | 15.41 

4 .22 

! 

( i v ) Mt. Magnificent (See f i g . 6) 

::? 
JOHNS, R.K. (1950) Mining Review 89 (pp. 120-121) 

MAWSON, D. (1939) Trans. Roy. Soc. S. Aust. Vol. 63 ( l ) ( p p . 6 9 - 7 8 ) 

Several narrow discontinuous and thin lenses of marble which outcrop 

in the Mt. Magnificent l o c a l i t y are at about the same s trat igraphic l eve l as 

the Macclesf ie ld Marble. White, pink and grey marble has been quarried by the 

Finniss River for the production of terrazzo chips in a desultory manner 

in s e e s . 1965, 1966 and 1961, Hd. Kondoparinga. Two beds, 10 f t . and 12 f t . 

thick respec t ive ly and separated by a thin band of s l a t e dip 75°E and showed the 

fo l lowing on ana lys i s : 
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1— 
CaCOg MgCO_ 6 S i 0 o 2 FeoO„ 

AI20§ 

White marble 98.67 0.47 0 .36 0 .11 

Pink marble 87.£1 0 .80 10i 69 0 .60 

A maximum thickness of 130 f t . i s recorded. 

Thin lenses of blue and grey marble a l so outcrop in the Mt. Magnificent 

ridge in s e e s . 12, 1962, Hd. Kondoparinga and sec . 294, Hd. Kuitpo. 

Bull Creek (See f i g . 7 ) 

Thin white, cream and pink medium grained limestones equivalent to 

those of the Wistow l o c a l i t y outcrop along t h i va l l ey of Bull Creek near 

Ashbourne and McHarg Creek in Hd. Kondoparinga s e e s . 3263-3265, 1759, 3273, 

3278 e t c . 

The fol lowing part ia l analyses are avai lable: 

| 
Local i ty CaCOg MgCOg I 

1, s ec . 3265 white marble 97 .0 1 .0 

II II II pink marble 98 .0 0 . 8 

2, s e c . 3264 97 .0 0 . 5 

it II it 54.80 44.78 

( v i ) Marino - Hal le t t Cove - Revnella (See f i g . 8 ) . 
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SPRIGG, R.C. and WILSON, B.R. (1954) Echunga Geological Map 

(1 i n . = 1 mile s e r i e s ) . 

General Notes, Mining Review 37, (1923), pp. 13-14 

General Notes, Mining Review 44 (1926), p. 26 

The Brighton Limestone in the type l o c a l i t y (Howchin, 1904) outcrops 

southwards from near Marino to Hal le t t Cove, thence eas ter ly to Reynella. 

Further south the beds are exposed between Noarlunga r_nd Hack ham. I t has 

provided raw materials for the cement industry from quarries s i tuated at 

Marino and at a number of l o c a l i t i e s between Hal le t t Cove and Reynella where 

fo ld structures have provided favourable s i t e s . Current usage i s for the 

production of road construction and c i v i l construction aggregate. 

The S.A, Portland Cement Co. f i r s t es tabl i shed works at Brighton in 

1894, the Brighton quarries being s i tuated in s ee s . 197, 215 and 245, Hd. 

Noarlunga, mile east of Marino R.S. Later, l imestone was produced from the 

Reynella quarries ( s e e s . 521, 507 and 519, north west of Reynella R.S . ) and 

from the Hal le t t Cove quarries ( s e e s . 519, 533, 574 and 580, 1 mile S.E. of 

Hal le t t Cove). These were connected to the works at Brighton by an aer ia l 

tramway 3% miles long. This area had been te s ted by diamond d r i l l i n g in the 

period 1939-1947. During the period 1949-1952 the operations of the S.A. 

Portland Cement Co. were transferred to Angaston to deposits formerly operated 

by I . C . I . Alkali (Aust . ) Pty. Ltd. and in 1953 the Hal le t t Cove 

and Brighton quarries c losed to cement production. 

Local i ty 1 (Brighton or Linwood quarry) 

The main limestone i s underlain by a s e r i e s of banded and s i l i c e o u s 

limestones and i s overlain by purple s l a t e . The limestone may be subdivided 

into three beds, the lowest member being 15-20 f t . th ick , s i l i c e o u s and of 

dark blue grey colour. This i s succeeded by the rr'ddle member 15-40 f t . th ick , 

buff in colour and of ten o o l i t i c in grain, and th i s by a dolomitic bed about 

10 f t . thick being buff to brown in colour. 

The fo l lowing analyses t y p i f y the grade of the various members. 
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Bed 
i 

CaC03 MgC03 S i 0 2 F e 2°3 A I 2 O 3 

bottom - s i l i c e o u s limestone 34.74 5.74 43.26 5 .72 8 .80 

39.83 4 .94 41.12 J. 96 7 .58 

36.73 5 .70 43.16 5 .46 7 .86 

34.14 6 .00 44.64 5 .09 8 .79 

38.14 4 .94 44.44 4 .63 7*25 

21.96 5 .16 58.42 5.14 8 .42 

32.15 5 .90 46 .90 5.L7 8 .99 

52.81 5 .80 31.14 4.07 6.17 

Middle - buff limestone 84.84 4 .80 7 .62 2 .80 1.20 

82.27 3 .90 9 .57 2.38 1 .90 

83.95 5 .60 6 .64 2.17 1.83 

80.55 4 .10 9 .96 2.38 2 .28 

Top - dolomitic limestone 41.71 42.74 9 .10 4 .52 1.82 

53.02 28.80 11.76 2.88 3 .88 

(Reynel la-Hal let t Cove Quarries) 

A number of quarries have explo i ted the corrugated ou t l ine of 

l imestone in t h i s l o c a l i t y , pr inc ipal ly in the exposed troughs of sync l ina l 

f o l d s . 

The highest grade lio'iStone i s massive, pink, buf f , grey or dark blue 

in colour and occurs in a bed about 50 f t . thick - t h i s i s overlain by brown 

magnesian limestones about 35 f t . in th ickness . 

Diamond d r i l l i n g was undertaken to confirm geolog ica l boundaries 

and to procure samples. This indicated that contacts between the s t r a t i g r a p h i -

c a l l y lower high grade limestone and the overlying dolomitic members are 

gradational and, in general , the l a t t e r , which are too low grade for economic 

(cement) use, extend well beyond the boundaries of what in surface outcrops 

appears to be s a t i s f a c t o r y limestone (Miles, 1947). 

The reserves of high grade stone are very l imi ted . 

Chemical analys is shows the fol lowing range of const i tuents in 

the high grade stone. 
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CaCOg 80.8 - 90.9% (average 85%) 

MgCOg 2 . 0 - 10.8% (average 5%) 

A typica l analys is being as below: 

CaCOg MgCOg S i 0 2 Fe 2 0 3 AlgOg 

81.74 5 .86 8 .30 2.12 1.50 

( v i i ) Hackham - Nrarlunqa 

Local i ty 3 (Fig . 8) 

The Brighton Limestone formation which outcrops strongly on both 

s ides of the River Onkaparinga in t h i s l o c a l i t y i s 70 to 110 f t . in th ickness , 

dolomitic and buff to grey in colour. 

Road making materials have been quarried from t h i s bed near Hackham. 

Diamond d r i l l i n g of the deposits s i tuated Hd* Willunga, s e c . 56 has confirmed 

geo log ica l s tructure and the qual i ty of the stone (Johns, 1961). 

Samples taken here from east to west across a deformed area where 

drag fo ld structures have l o c a l l y thickened the outcrop showed the fo l lowing 

on ana lys i s : 

Sample CaCOg MgCOg S i 0 2 Fe20g AlgOg P2°5 

1 61.7 26.3 6 .55 2 .10 1.76 0 .12 

2 61 .4 24.8 8 .45 2 .35 1.63 0 .09 i 
1 

3 52.9 34 .9 6 .90 1.81 2.15 0.07 j 

4 52.5 33.9 7 .75 2 .60 1.91 0 .07 

5 49 .8 35.1 9 .20 2 .22 2.55 0 .08 

6 45 .9 
i 

31.1 1 
i 

15.8 3 • wO 3 .90 0.11 

Reserves of dolomitic limestone are here large and readi ly a c c e s s i b l e . 

( v l i i ) Woodside - Mt. Torrens (See f i g . 9) 
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Local i tv 1 

A thin bed of grey f i n e grained limestone equivalent to the Brighton 

Limestone i s traceable from near Woodside southerly over a dis tance of about 

6 mi les . 

A quarry s i tuated in Hd. Onkopyringa s e c . 5294 yie lded stone which 

was burned l o c a l l y for l ime. Outcrops hereabouts are poor, the rock showing 

the fol lowing on a n a l y s i s . 

CaCOg MgCOg S i 0 2 Fe203 Al203 P2°5 

81.1 1.09 14.7 0 .50 2.55 0 .03 

Local i ty 2 

White coarsely c r y s t a l l i n e marble i s exposed in a quarry in s e c . 

6505, Hd. Talunga, 1 mile southwest of Mount Torrens. The stone has been 

burned l o c a l l y for the production of lime (Hiern, 1959). 

Outcrops are sparse and reserves appear to be very small . A 

composite sample taken from the quarry face over a width of about 100 f t . 

showed the fol lowing on part ia l chemical ana lys i s . 

CaCOg MgCOg S i 0 2 Fe20g Al20g 

88 .3 2 .5 8 . 0 0 .46 0.18 

( i x ) Tungkillo - Milendella - Cambrai - Kevneton ( see f i g s . 10, 11) 

Marbles and impure limestones within the Kanmantoo Group of sediments 

are exposed in a be l t extending from Milendella northwards to Keyneton near the 

eastern f lanks of the Mount Lofty Ranges. A further occurrence near Tungkillo 

has a l so been mapped. These occurrences are approximately 50 miles from 

Adelaide. 
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Local i ty 1 ( s e c . 7075 and 7050, Hd. Tungkillo) 

The white Tungkillo marble has been quarried immediately north 

Of the main road; the marble bed i s narrow, l en t i cu lar and poorly exposed 

beyond the quarries . A part ia l analys is of a sample taken over a width of 
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70 f t . Is as below: 

_ CaCOg MgCOg Si02 Fe2°3 AlgOg p2°5 

90.4 2.20 5.50 0.68 1.34 0.02 

Some two miles south west of Tungkillo white grey and pink variants 

outcrop. 

L o c a l i t i e s 2 and 3 

At l o c a l i t y 2 (1 mile NNW of Milendella) grey green c a l c - s i l i c a t e 

rocks were sampled. Impurities cons i s t of diopside and in places sphene, 

garnet and epidote; inso lubles exceed 20% over the sampled s e c t i o n of 500 f t . 

At l o c a l i t y 3 (Blk. 1, Hd. Tungkil lo) a thin, medium grained pale 

grey, somewhat micaceous marble was sampled over a width of 110 f t . , having an 

CaCOg MgCOg Si02 Fe20g Al203 p2°5 

79.3 0.82 9.10 1.17 7.25 0.05 

Extensions of these beds northwards towards Keyneton have not been 

sampled (Fig. 11). 

( c ) Lower North 

Large reserves of regular and a lso t i g h t l y folded beds of Cambrian 

marble occur in th i s region 50-60 miles N.N.E. of Adelaide. 

Proterozoic limestones are of l i t t l e importance. 

( i ) Kapunda (See f i g . 12) 

Cambrian marbles are exposed over a length of nine miles extending 

south eas ter ly from Allendale North. These beds a lso outcrop over a length of 

2% miles to the east of Koonunga where they occupy the complementary limb 

of a faul ted sync l ina l s tructure . The marble has been quarried for monumental 

and building purposes. 

Irregular, l e n t i c u l a r pre-Cambrian marbles which are general ly 

s i l i c e o u s and f laggy and are poss ibly equivalent to the Brighton limestone 

outcrop to the north and to the south of Kapunda. 
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Local i ty 1 (Sec. 89, Hd. Belvidere, Koonunga) 

A sample taken from an area in which the marble i s poorly exposed 

showed on part ia l analys is the fol lowing: 

CaCOg MgCOg S i 0 2 Fe20g A1203 P2<>5 

96„9 1.91 0 .60 0 .32 0 .62 0 .06 

Local i ty 2 ( s e c . 116, Hd. Belvidere) 

Marble outcrops are poor. The samples taken over a width of 310 f t . 

maintain a high grade as fo l lows: 

No. Sample width 
( f t . ) CaCOg MgCOg S i 0 2 Fe20g AlgOg P2°5 

1 100 97.9 1.45 0 .26 0 .33 0 .28 0 .04 

2 100 97 .0 0 .82 1.28 0.37 0.37 0 .02 

3 110 96 .0 not 
detected 1.97 0 .42 0 .56 0 .04 

Local i ty 3 ( s e e s . 25, 16, Hd. Belvidere) - the Carrara quarry 

Exposures here are good; t h i s i s the principal source of Kapunda 

marble used for building and ornamental purposesc iriarble for the construct ion 

of Parliament House in Adelaide being provided by these quarries . The stone 

i s general ly grey to white in colour and of medium s i z e grain. Small pyri te 

c r y s t a l s are d i s cern ib l e in parts of the depos i t s . 

Samples taken over 100 f t . lengths from west to east analysed as 

below: 
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No. 
Sample width 

( f t . ) CaCOg MgCOg S i 0 2 Fe 20 3 Al203 p2<>5 

1 100 83 .3 8 .10 5 .15 0 .23 1.59 0 .04 

2 100 84 .3 6 .65 6 .35 0 .25 1.82 0 ,04 

3 100 85.9 6 .45 5 .30 0 .23 1.72 0 .05 

4 100 90.4 4 .55 3 .70 0 .50 0.97 0 .05 

5 100 80 .9 12.2 4 .05 0 .90 1.88 0 .08 

Laboratory inves t iga t ion to observe ca lc in ing charac ter i s t i c s of t h i s 

marble at temperatures ranging from 900°C to 1200°C and subsequent hydration 

gave a quicklime described as being of f i n e grain, very lean and not a good 

b u y i n g lime (Jackson, 1951). 

Local i ty 4 (see 1514, Hd. Kapunda) 

In th i s area the Kapunda marble i s dolomitic and large ly s i l i c i f i e d ; 

there are copper workings nearby. 

Analyses of samples from east to west are as fo l lows: 

No. Sample width 
( f t . ) 

CaC03 MgC03 S i 0 2 Fe203 A I 2 O 3 P2°5 

1 100 44 .6 37 .0 0 .02 9 .65 7 .55 0 .33 

2 100 - - 33.8 - - -

3 100 - - 27.9 - -

4 100 46 .8 38.6 4 .10 0 .30 7 .70 0 .02 

Local i ty 7 (Hd, Belvidere, s e c . 1521) 

Samples trken from a quarry at th i s l o c a l i t y showed the fol lowing: 

CaC03 MgC03 S i 0 2 Al203 

87.5 6 . 3 3 . 2 0 .4 

(Hd, Belvidere, s ec , 164) 

An analys is of a sample from th i s l o c a l i t y i s as below: 

CaC03 MgC03 S i 0 2 

94.3 1 .0 2 .5 

AI2O3 

0 . 3 



( i i ) Anaaston (See f i g . 13) 

The Angaston marble i s a prominent member of the Kanmantoo Group 

of Cambrian age which i s exposed in the Angaston region, 30 miles north-north 

east of Adelaide, The marbles and enclos ing beds ( s c h i s t s , greywackes and 

c a l c - s i l i c a t e s pr inc ipa l ly ) are t i g h t l y folded so that the beds are general ly 

inc l ined at high angles . The marble bed in some areas i s heavily crushed, 

elsewhere deformed by p l a s t i c flowage, in places faul ted and occas ional ly 

intruded by basic dykes. The bed thins or thickens abruptly and shows marked 

f a d e s changes over short d i s tances . 

I t i s the locus of in tens ive quarrying a c t i v i t y , providing a source 

of d i s t i n c t i v e building and monumental stone and supporting a chemical and 

a cement industry, 
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topantjes I an(* 3 

The deposits in t h i s area were considered (Johns, 1961) to be a 

poss ib le source of raw material for the production of l ime. Detai led mapping 

and diamond d r i l l i n g was subsequently undertaken on behalf of Hydrated Lime Ltd. 

in s e e s . 113, 341 and 343, Hd. Moorooroo (Nixon, 1961a). Though high grade 

marble occurs at the southern end of the area much of the stone contains 

s i l i c e o u s impuri t ies . 

Features of the sediments mapped are rapid changes of f a c i e s along 

bedding planes and abrupt thickening and thinning of beds. Folding i s complex 

and in tense . Basal members include impure l imestones, greywackes, arkoses and 

quartz i tes ; these are succeeded by a c t i n o l i t i c marbles with lenses of white or 

pink marble, grey, white and pink coarsely c r y s t a l l i n e and high grade marbles. 

The purer marbles pass up into c a l c - s i l i c a t e s , a c t i n o l i t i c marbles and 

s i l t s t o n e s , s c h i s t s and greywackes. Pink marble i s being won from the southern 

end of the deposit (Sec. 113, Hd. Moorooroo) for monumental purposes. 

In the adjoining sec t ion (422, Hd. Moorooroo) pink marble i s being 

quarried for monumental purposes (Nixon, 1961b). 

Surface samples from west to east have been cut across the deposit 

including grey and pink marble and impure limestones; part ia l analyses are 

tabled below. 

Local i ty 1 (Hd. Moorooroo, sec . 113) 

Sample 
No. 

Width ( f t ) CaC(>3 MgC03 

/ 

S i 0 2 Fe203 Al203 P203 j 

1 200 81.2 4 .90 4 .40 6 .30 2 .10 0 .35 

2 200 - - 52.4 - . - -

3 210 79 .3 2 .90 8 .90 1.59 5 .20 0 .16 

4 200 - - 29.2 - - -

5 190 89 .6 3 .45 4 .80 0 .84 1.16 0.07 

6 200 94 .2 2 .10 2.55 0 .78 0 .59 0 .25 

7 200 80 .2 4 .35 7 .90 4 .45 1.73 0 .23 

8 200 78 .5 2 .45 11.3 1.39 2 .75 0 .11 

9 200 74.7 1.18 14.9 1.97 3 .35 0 .14 

10 200 88.7 1.82 5 .40 1.05 1.27 0.07 

11 200 9 4 . 0 1.64 2.75 0 .50 0 .81 0 .03 
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Local i tv 2 ( s e c . 105, Hd. Moorooroo) 

Samples taken from east to west include impure l imestones, calc-

s i l i c a t e s rocks and grey marbles with resu l t s as below: 

Sample 
No. Width ( f t . ) CaCOg MgCOs S i 0 2 Fe2(>3 AI2O3 P205 

1 200 97 .5 0 .08 1.10 0 .40 0 .30 0 .03 

2 230 - - 27.6 - - -

3 200 - - 31.9 - - -

4 200 - - 32.8 - - -

5 200 62.4 17.4 18.5 0 .43 0.17 0 .02 

6 200 - « 25 .0 - - » 

7 200 81.1 1.27 17.2 0 .34 0 .13 0 .04 

8 120 82.1 2 .70 10.8 1.33 2 .10 0 .13 

9 115 87.1 2 .25 8 .30 0 .95 1.48 0 .39 

10 170 89 .8 2 .35 4 .80 1.96 0 .99 0 .25 

11 100 96.1 not 
detected 

2 .70 0 .75 0 .41 0 .45 

Loqalfrtv 3 ( s e c . 226, Hd. Moorooroo) 

Paucity of outcrops inhibi ted the taking of continuous samples over 

a l i n e cut from east to west over weathered stone. There are small asbestos 

showings in t h i s area of general ly low grade l imestone. 

All samples showed 20-40% inso lubles except for a narrow bed at the 

eastern extremity which contained: 

CaCO, 

87.4 

MgCOg 

2.55 

Si Or 

6.05 

Fe203 

0 .43 

A I 2 O 3 

0.17 

P2°5 

0.02 

( s e e s . 140, 200, 207, 219 and 220, Hd. Moorooroo, Stockwell) 

The Stockwell marble occurs as a lens s t r a t i g r a p h i c a l l y below the 

Angaston marble. Detai led mapping undertaken by Shepherd (1959) at the 

request of the S.A. Portland Cement Co. Ltd. indicated reserves of 9 mi l l ion tons. 

White, grey and pink massive, coarse grained marble with a poorly outcropping 

t h i n bedded grey member are here enclosed by mica s c h i s t s , the whole dipping 

wiesterly at a high angle. Amphibolite dykes have been noted. 
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A composite sample taken from the old quarry near Stockwell had the 

fol lowing composition. 

CaCOg MgCO 
w 

S i 0 2 Fe 20 3 A I 2 O 3 

92.4 1 .0 5.24 0 .32 0 .20 
Local i ty 5 ( s e e s . 1740, 1741, 303 and 349, Hd, Moorooroo, Penrice) 

The operations of I , C . I . Alkali (Aust . ) Pty. Ltd. were transferred 

to the Penrice area in 1950 fol lowing the diamond d r i l l i n g of 61 holes on a 

grid pattern to prove t h i s deposit over the period 1945-1949. A large deposit 

of uniformly high grade l imestone was out l ined . 

A bed of marble about 1000 f t . thick i s here exposed round the nose 

of a south plunging a n t i c l i n e . Though dykes and ironstone lodes occur, t h i s 

large deposit of marble has been proved to be of high and f a i r l y uniform grade. 

Partial analyses based on diamond d r i l l cores (Miles, 1949) general ly show 

the fo l lowing ranges of composition. 

CaC03 MgC03 S i 0 2 A1 

88 to 98 1 to 2 0 . 5 to 
8 . 0 

0 . 5 to 
1 .0 

Local i ty 6 ( s e e s . 1734, 1735, Hd. Moorooroo) 

Geological mapping augmented by diamond d r i l l i n g has proved reserves 

here of coarsely c r y s t a l l i n e white marble in excess of 1% mil l ion cub, yds. 

(Johns, 1950). The folded bed of marble averages 100 f t . in th ickness . 

A typica l s ec t ion of d r i l l core showed on part ia l analys i s : 

CaC03 KgCOg S i 0 2 
Fe) 0 
A1 )2 3 

95 .3 1.1 1 .5 0 .7 

Local i ty 7 ( s e c . 1734, Hd. Moorooroo) 

A faul ted segment of marble forming the western limb of a s teep ly 

inc l ined bed of marble west of Angaston showed the fo l lowing on part ia l analys is 

CaC03 MgC03 S i 0 2 Fe 2 0 3 AI2O3 

96 .3 1.7 0 .76 0 .35 0 .55 
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Local i tv 8 ( s e e s . 333, 334, 167, Hd. Moorooroo) 

When the a l k a l i industry s tar ted in South Austra l ia in 1935 t h i s 

deposi t was s e l e c t e d as a source of high grade l imestone. D r i l l i n g was 

i n i t i a t e d in 1936 and quarrying by I . C . I . Alkal i (Aust . ) Pty. Ltd. in 1939. 

In 1949 . the ir operations were transferred to Penrice and the quarry and works 

of S.A. Portland Cement Co. were e s tab l i shed at t h i s s i t e . 

The marble bed which dips wester ly at 70° to 60°, i s 300 - 400 f t . wide. 

Fault ing determines i t s northern and southern l i m i t s . A number of basic dykes 

which intrude the otherwise coarse ly c r y s t a l l i n e white marble have been 

exposed during quarrying Operations. Marble and s c h i s t are quarried together to 

maintain 80 - 85% carbonate. 

A t y p i c a l par t ia l analys i s i s as below: 

CaCOg MgCOg S i 0 2 Fe203 AI 2O 3 

95 .8 1 .5 1.28 0 .24 0 . 9 0 

Local i ty 9 ( s e e s . 339 and 506, Hd. Moorooroo) 

A number of operators have quarries in t h i s area ( S i b l e y s ) , a source 

of high q u a l i t y bui lding and monumental stone s i n c e 1893. The marble var ies 

from pale blue grey to white and pink and i s general ly coarse grained. I t i s 

sound almost from the surface and though containing c lay pockets i t i s otherwise 

v i r t u a l l y f r e e of waste. 

A typ ica l par t ia l ana lys i s i s as below: 

CaCOg MgCOg S i 0 2 
Fe) 0 
A1 )2 3 

96.71 , 1 .48 0 . 9 0 0 .54 

Loca l i ty 10 ( s e c . 305, Hd. J e l l i c o e , £ miles eas t of Truro) 

Pale grey saccharoidal marble s t r a t i g r a p h i c a l l y above the Angaston 

Marble and a member of the Kanmantoo Group has been exposed here in a roadside 

quarry. The beds are traceable to the north and south for some mi les . 

Sampled over a width of 100 f t . the rock showed the fo l lowing: 

CaCOg MgCOg S i 0 2 Fe 2 0 3 Al2Og 

95 .6 not detected 2 .60 0 .44 0 .81 

p2°5 

0.02 
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Locai i tv 11 ( s e c t i o n 697, Hd. J e l l i c o e ) 

Outcrops are poor and inso lub les content of 38.6% over the sampled 

width of 95 f t . may not be a true ind ica t ion of the average composition of the 

bed. 

(d) Yorke Prsinsula ( see f i g . 14) . 

References 

CRAWFORD, A.R. (1960) Maitland Geological Map (1 i n . = 1 mile s e r i e s ) 

CRAWFORD, A.R. (1960) Wallaroo Geological Map (1 in . = 1 mile s e r i e s ) 

Fine grained grey Cambrian l imestones outcrop at several centres on 

Yorke Peninsula, Grey and blue Kulpara Limestones outcrop at Wallaroo, 

Winulta, Ardrossan, Urania and at Curramulka. Mottled dark blue and buff 

Parara Limestone i s wel l exposed at Ardrossan and at Curramulka. The Ramsay 

Limestone (mottled dark blue or buff in colour) outcrops south of Curramulka. 

Local i ty 1 ( s e c t i o n 55 and 345 e t c . Hd, Curramulka). 

Samples taken from a road metal quarry in a depos i t &t Curramulka 

(Parara Limestone) and t e s t ed by f i v e shallow diamond d r i l l holes (Johns,(1949) 

unpublished) showed the fo l lowing ranges of composition. 

CaCOg MgCOg S i 0 2 AI 2O 3 Ff 

8 6 . 0 - 1 .0 - 3 .7 - 0 . 5 0 - 0. 
9 0 . 0 4 . 4 9 .4 1.50 2. 

3 

Local i ty 2 ( s e c . 153, Hd. Ramsay) 

The Minlaton s t ra t igraph ic bore peoetrated s i l i c e o u s l imestones and 

dolomites below Permian g lac igenes . The main formations penetrated in boring 

with analyses of samples taken at depths indicated are tabled below: 

Footage Remarks Sample at CaC03 MgCOg s i o 2 

615 - 724' Ramsay l imestone 616 f t . 69 .2 7 . 2 5 22 .2 

721 5 .7 5 . 6 31 .2 

724 - 1087'6" (Red bed c l a s t i c s and 743 48 .9 26 .6 22 .9 
(evapori tes 
(with th in shaley do lo- 766 51 .8 29.1 10 .0 
(mi t i c l imestones 

772 35 .4 12.4 35 .8 

810 22 .3 11.8 54 .2 

864 j 10.4 11.1 72 .7 
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Footage Remarks Sample at CaCOg MgC03 S i 0 2 

1087'6" - 1117' Conglomerate 

1117' - 1177' Laminated shales 
Calcareous shale 1151 1.5 3 . 8 85.1 

1177' - 2123» Parara Limestone 1177 2 . 0 4 . 6 82.8 

1254 53.3 6 .1 35 .9 

1303 74 .5 10.8 13.0 

1304 6 . 0 3 . 5 83 .5 

1485 82 .2 9 . 3 7 . 3 

1578 68 .9 10.6 18.8 

1721 75 .2 7 . 4 14.9 

1920 84 .6 5 . 2 8 . 3 

2118 88.4 5 . 8 4 . 6 

2123' - 3176' Kn.nara 2221 87.7 8 .4 3 . 0 

2362 78 .2 17.3 4 . 2 

2480 61.7 31.8 5 . 3 

2635 53.8 38.1 6 . 5 

2815 51.8 37.9 8 .8 

3029 47 .8 36.4 13.0 

3075 49.1 3 6 . 0 12.8 

3096 41 .0 29.2 27 .2 

3121 35.5 26.4 35.7 

3141 32 .0 23.6 42 .2 

Local i tv 17 ( s e c . 4, Hd. Curraraulka, s e c . 83, Hd. Ramsay e t c . ) 

The obviously s i l i c e o u s Ramsay Limestone outcropping in th i s l o c a l i t y 

has been sampled - part ia l analyses being as fo l lows: 



Local i ty 13 ( s e e s , 21, 22, Hd. Cunningham), Ardrossan 

Extensive deposits of Parara limestone o v e r l i e the Cambrian (Kulpara) 

dolomitic formation at Horse Gully. Diamond d r i l l i n g has d i sc losed a thickness 

of 150 f t . over an area of about one square mile. Outcrops are discontinuous 

(Whitehead, 1959), 

Diamond d r i l l i n g and sampling have shown the fol lowing ranges of 

Local i ty 18 ( s e c . 182 E, e t c . Hdi Cunningham, Winulta) 

Local i ty 19 ( s e c . 128, Hd. Cunningham, Dbwl ingv i l l e l 

Analyses of Kulpara Limestone taken from these l o c a l i t i e s of 

poorly outcropping cream, blue and grey s i l i c e o u s and in part dolomitic 

l imestones are as below: 

Local i ty CaC03 MgC03 S i 0 2 

18 30.4 20.6 n.d. 

19 48.9 1.86 n.d. 

( e ) Flinders Ranges - Olary Province - Lake Torrens Region ( see f i g s . 15, 
16 and 17) 
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Enormous deposits of carbonate rocks occur in the region extending 

from the Crystal Brook l o c a l i t y in northerly (Flinders Ranges) north eas ter ly 

(Olary Province) and north westerly d irec t ions (west and north of Lijke Torrens). 

L i t t l e ana ly t i ca l data are ava i lab le and at th i s time i t i s not poss ib le to 

de f ine the highest grade deposits nor to d i f f e r e n t i a t e between dolomite and 

l imestone. Limestones fend doloniites are hence considered here together . 

The early work of Howchin and more e s p e c i a l l y Maws6n defined type sequences 

within the Adelaide System sediments while more recent ly mapping by the South 

Australian Geological Survey has indicated the extent of the major carbonate 

formations - references to published geological maps being l i s t e d above;-

mapping in other areas i s in progress. 

The Willouran Series which are well developed in the Willouran 

Ranges (and further north west in the Peake and Denison Ranges but not 

considered here) include a number of dolomite members. 

The Torrensian Series immediately overlying the Thick (Copley) 

Quartzite comprise dolomite members and are characterised by the development 

of magnesite beds ( see under IV Magnesite) Mawson (1941) l i s t s analyses of a 

number of these beds in the sec t ion extending from near Aroona Waters tro near 

Copley and these are reproduced below (Fig. 15, Local i ty 5) 

Thickness of bed 
( f t . ) 

CaCOg MgCOg Insolubles 

1 44,8 49.8 13.75 

40 47.7 40 .3 12.3 

"thin" 54.5 43 .0 2 .5 

12 27 .0 25 ,0 48 .0 

32 53 .5 42 .5 3.88 

4 54.14 42.72 3 .82 

7 54.1 43.1 3 .06 

3 45 .0 33.7 n.d. 

3 29.8 30.8 n.d. 

10 28.3 28.6 n.d. 

6 40 .9 29.1 17.0 

Near Yednalue (Fig. 15, Local i ty 11), dolomites ( the Montacute Dolomite 

equivalent) which enclose magnesite beds showed the fol lowing on analys is (Spry, 

1952). 
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CaCOg MgCOg S i 0 2 

Fine grained dark blue dolomite 

Arenaceous o o l i t i c dolomite 

55.6 

39 .0 

41 .0 

30.1 

3 . 0 

28 .6 

Towards the top of the Sturt ian Series the Brighton Limestone 

equivalent i s general ly present. I t nay be thin and l e n t i c u l a r or elsewhere 

traceable in outcrop over many miles . In the northern Flinders Ranges o f t en 

several prominent dolomites appear at about th i s s trat igraphic horizon. These 

beds may contain thin fchale bands but are commonly massive and in places 

include o o l i t i c or b r e c c i o l i c v a r i e t i e s . They are variable in colour from 

brown to pink, buf f , grey or create. Some occurrences are obviously arenaceous. 

L o c a l i t i e s in which samples have been taken for analys is include 

Mt. Fi t ton (Local i ty 3 ) , Balcanoona (Local i ty 4 ) , Holdivilena (Local i ty 11 )> 

Carrieton (Local i ty 13) , and Pekina (Local i ty 15) - ( see f i g . 15) - ava i lab le 

analyses being tabled below: 

Local i ty CaCO 
o 

MgCOg s i o 2 P2°5 

3 47.9 34.7 n.d. n .d. 

4 54.4 45 .0 n.d. n.d. 

11 98 .2 n.d. n.d. n .d. 

13 49 .5 39.9 6 .90 0 .06 

15 98.8 n.d. n .d. n.d. 

The high grade limestone recorded near Holowilena (Spry, 1952) i s a 

buff o o l i t i c member 240 - 300 f t . in thickness . Near Braemar (Whitten 1961), 

Sturt ian dolomites are rather s i l i c e o u s as indicated below - see f i g . 16. 

Local i ty CaCOg MgC03 Si 02 Fe203 Al203 

1 2 m. S.E. Mulga 
Hi l l H.S. 34 .9 27.3 21.5 6 . 0 8 .62 

2 2 m. N.E. Braemar H.S ,34.4 24.8 26.1 2 .39 7 .58 

3 6m. N.W. Braemar H.S. 39 .0 28.2 18.9 3.78 7 .96 

4 2y2 m. N.E., Braemar 
H.S. 38.4 29.3 19.8 3 .65 6 .75 



Buff and brown dolomites which outcrop near Woocalla and northwards 

near Pernatty lagoon (see f i g . 17) showed the fol lowing on analys i s : 

Local i ty CaCOg MgCOg S i0 2 p 2° 5 
Mn 

1 56 .3 21.9 12.1 0 .16 0 .60 

2 48 .7 38.9 4 . 2 0 .05 1.17 

3 47.6 36.3 8 .2 0 .04 1.39 

4 48 .3 37 .2 1.15 0 .08 1.76 

5 49 .6 30; 6 0 .18 0 .15 2.36 

6 51.7 38.4 1.9 0 .06 2.05 

7 
(20 miles 
NE of 

51 .5 39.8 4 . 3 0 .03 0 .40 

Within the Marinoan Series Mawson (1939) records massive grey 

microcryptozoon limestones in the Brachina - Orraparinna region having low 

contents of magnesia. Samples of th i s l imestone ( l o c a l i t y 7 , f i g . 15) showed: 

Cambrian (Archaeocyathus) l imestones make up very extens ive deposi ts 

in the Flinders Ranges and also north and west of Lake Torrens. Some of the 

more acces s ib l e deposits located near the railway l i n e on the western f lanks 

of the Flinders Ranges have been sampled by Whitehead (19E9) who reports that 

they "are mostly dolomitic but include some purer beds and e s s e n t i a l l y represent 

b l a s t furnace limestones but some lenses of higher grade, l e s s s i l i c e o u s 

l imestones are a v a i l a b l e . " Topography i s general ly rugged thus af fording 

ready quarry s i t e s and reserves at most l o c a l i t i e s are almost unlimited. 

East of Edeowie the limestone a t ta ins a thickness of 3 ,500 f t . but 

much of th i s i s dolomit ic , and parts are arenaceous. A bed 300 - 400 f t . thick 

of grey f i n e grained massive limestone sampled in Bunyeroo gorge and in 

Edeowie Creek (Local i ty 8, f i g . 15) showed the fol lowing: 
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Sample No. CaCO 
o 

MgCOg s i o 2 Fe 

1 94.7 1 .3 2 . 0 0 .15 

2 53 .0 42.9 1 .8 0*72 

Near Mern Merna ( l o c a l i t y 8A, Fig. 15) l i g h t grey f i n e grained 

massive limestone forming part of a sequence of s trongly mottled and brecciated 

l imestones, sandy and o o l i t i c in part, was sampled over a width of 375 f t . with 

the fol lowing r e s u l t s : 

Sample No. CaCOg MgCOg s io 2 Fe A1 0n 2 3 
P 

1 89.28 6 .1 2 .3 0 . 2 1 .0 0 .02 

2 90.36 3 .6 2 .9 0 . 3 1 .2 0 .03 

3 84.28 10.0 2 .9 0 .4 1 .2 0 .02 

At Warrakimbo ( l o c a l i t y 9 , f i g . 15) brown and dark grey f i n e grained 

limestone sampled over a width of 400 - 500 f t . showed the fol lowing: 

CaCOg MgCOg S i 0 2 Fe a i 2 O 3 P 

55.9 38 .8 1 .6 1.7 0 .7 0 .25 

S i l i c eous limestones east of Yadlamulka ( l o c a l i t y 10, Fig. 15) were 

analysed with resu l t s as below: 

Mawson (1939) sampled the Cambrian Archaeocyathus l imestone and 

Overlying carbonate beds near Wirrealpa ( l o c a l i t y 6, Fig. 15) with resu l t s 

as fo l low: 
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CaCOg MgCOg s io 2 

Archaeocyathus - white marble 98.3 0.8 0.5 0;3 

pink marble 97.4 1.2 1.6 0.4 

dark grey marble 92.7 6.0 1.6 0.4 

Flaggy limestone 81.5 5.7 11.6 1.1 

Massive dolomite 36.1 26.8 34.5 3.1 

Dark limestone 92.6 3.2 2.1 0.5 

Obolella limestone 89.5 5.6 3.5 1.5 

Dolomite 51.3 29.6 13.6 4.1 

Near Kanyaka, ( l o c a l i t i e s 10a, 10b and 10c, Fig. 15) between Quorn 

and Hawker, 50 miles north east of Port Augusta massive f i n e grained grey and 

blue limestones (Archaeocyathus horizon) are preserved in a s e r i e s of t i g h t 

f o l d s . The main beds have s teep dips on the eastern limb and moderate dips 

on the west limb. Continuous chip samples were taken at three places with 

resu l t s as below (Nixon, 1961). 

Local i ty 10a 

Sample w i d t h ( f t . ) CaCOg MgCOg S i 0 2 Fe20g Al20g P2O5 

100 87.5 2 .62 6 .42 0 .36 2.46 0 .16 

100 73 .9 17.76 4 .48 0.77 2.11 0 .08 

100 92.1 2.51 3.01 0 .33 1.41 0 .04 

100 90.9 3 .14 3.37 0 .46 1.42 0 .04 

100 92 .2 2 .19 3 .05 0 .28 1.43 0 .03 

100 89 .3 4 .09 4 .01 0.47 1.60 0 .02 

10?/ 93 .9 2.51 2.24 0 .30 1.05 0 .03 

100 90.1 3 .03 4 .28 0 .46 1.65 0.17 

100 81.5 2 .40 13.48 0.57 1.97 0 .16 

100 68 .6 3 .66 24.02 0 .66 2.49 0.07 

100 85.3 2 .40 8.96 0 .55 2.27 0 .08 

100 80.3 2.51 12.64 0.67 3 .38 0.11 

100 70 .5 2 .19 23.83 0 .59 2 .42 0.07 

100 87.5 1.57 8 .10 0 .39 1.91 0 .12 

100 86.8 
1 

2.24 7 .90 
I 

0 .41 1.69 0 .18 
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Sample w l d t h ( f t ) CaCOg MgCOg S i 0 2 Fe20g Al 2 °3 P2°5 

100 80.9 0.84 14.45 0 .49 1.64 0 .13 

100 95.5 1.26 1.91 0 .22 0 .76 0 .26 

100 95.0 1.57 2.39 0.27 0 .82 0 .22 

Local i ty 

Sample width ( f t . ) CaCOg MgCOg S i0 2 Fe20g Al20g 
1 

P2°5 

100 83 .0 4 .39 3.18 0 .83 3 .18 0 .15 

100 90.9 2.72 1.54 0 .74 1.54 0 .10 

100 86.9 5 .12 1.65 0 .49 1.65 0 .06 

100 86.8 7 .22 1.39 0 .53 1.39 0 .04 

100 92 .0 2.41 1.36 0 .63 1.36 0 .04 

100 90.8 3 .89 1.33 0 .35 1.33 0 .03 

100 92 .2 2 .30 1.50 0 .31 1.50 0 .03 

100 93.9 2 .50 1.22 0 .29 1.22 0 .02 

100 90.1 2.14 1.56 0 .53 1.56 0 .09 

100 87.5 1.81 2.65 0 .55 2.65 0 .07 

100 85 .0 1.33 2,10 0 ,53 2 .10 0 .09 

100 82.5 2.06 2.25 0 . 5 1 2.25 0 .12 

100 82.5 0 .67 2 .20 0 .62 2 .20 0 .10 

100 91 .7 0 .72 1.09 0 .37 1.09 0 .14 

100 91.6 1.41 1.33 0 .40 1.33 0 .25 

Local i ty 10c 

! 
Sample width ( f t . ) CaCOg MgC03 S i0 2 Fe20g Al20g p 20 5 

300 86.7 6 .70 3 .65 0 .42 2 .10 0 .05 

300 88.9 4 .39 3.85 0.47 1.93 0 .04 

300 93 .8 0 .99 3 .10 0 .51 1.52 0 .05 

300 92 .9 1.25 3.65 0 .39 1.62 0 .03 

300 92 .2 2.06 3.35 0 .42 1.38 0 .02 

300 92.1 7 .98 4.45 0 .39 1.60 0 .05 

300 82.5 1.80 10.4 0 .82 3 .60 0.07 

300 80.9 1.73 13.3 0 .81 3 .05 0 .08 
300 81.4 0 .92 14.0 0 .87 2 .50 0 .14 



Selected beds within the thick massive formation cons t i tu te potent ia l 

sources of f a i r l y high grade l imestone. Reserves are very large and quarry s i t e s 

readi ly ava i lab le . 

(2) Tertiary Organic Limestones 

(a) Lower South East (See Fig. 18) 
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In the extreme south east of the State are extens ive deposi ts of 

high grade polyzoal Oligocene - Lower Miocene limestone - the Mount Gambier 

Limestone - which outcrops f a i r l y continuously from near Tantanoola southwards 

to the coast and in a south eas ter ly d irec t ion to the Victorian border 

(Sprigg, 1951 a & b, 1952). They also outcrop over a s imi lar ly large area 

in a be l t extending in an eas ter ly d i rec t ion from Naracoorte to beyond the 

border into Victor ia; here they are overlapped by the Naracoorte Limestone Member. 

The Mount Gambier limestone cons t i tu tes enormous depos i t s , economically 

acce s s ib l e over large areas, being over 500 f t . in thickness in the Mount 

Gambier region and f l a t ly ing or only gent ly folded. It i s general ly mantled 

by only thin overburden. 
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The stone i s white or ivory coloured, extremely porous and uniformly 

even textured and contains up to 50% pore space. The ease with which i t i s 

quarried and dressed with mechanical saws and f i n a l l y handled by the builder 

makes i t an extremely a t t r a c t i v e material for house construction for which 

i t has been quarried for over 90 years. As far as strength i s concerned i t 

might well be used fbr larger buildings but the porosity of the . s tone and 

consequent necess i ty of building with cavi ty walls introduces a method of 

construction that would probably l imi t the height of a bui lding. I t i s 

l e s s durable than thd s o f t e s t freestones in current use but i t can beqiarried, 

dressed and erected at a bbst uriafcjproached by other stone. I t i s readi ly 

cut into ashlars or s tructural shapes by means of hand saws or mechanical 

means. The stone i s quarried pr inc ipa l ly in an area adjacent to the railway 

l i n e 5 to 7 miles north west of Mount Gambier, Co. Grey, Hd. Blanche, s e e s . 121, 

119, 524, 382, 381, 148, 35, 141, 192, 28, 26, 134, 141, 145, 144, 138 and 

136 and in Hd. Young, s ec . 92; north west and north of Mount Gambier in s e e s . 

715 (28) , 321 and 652, and Hd. Hindmarsh, s e c s . 11 and 388; north east of Mount 

Gambier in Hd. Gambier, s ee s . 275; west of Mount Schank in Hd. MacDonnell, 

s e e s . 32, 750, 734 and 736; aouth east of Mount Schank in Hd. Caroline, s e c . 

327; and east of Tantanoola in Hd. Hindmarsh, s e e s . 335, 450, 337, 210, 209, 

388 and 11. 

The texture and colour vary to some extent in the stone from d i f f e r e n t 

I d e a l i t i e s and what i s regarded as the highest qual i ty stone occurs in 

Hd. Blanche. A much f i n e r textured and l i g h t e r coloured stone i s quarried one 

mile west of Mount Schank. 

At Naracoorte the Mount Gambier Limestone has been formerly quarried 

for use as a building s tone . The overlying Naracoorte Limestone (here about 

50 f t . th ick) i s cream-coloured, of l e s s even texture , somewhat rubbly, and 

though previously used for lime burning, now f inds use as road aggregate. 

In general the polyzoal l imestone varies l i t t l e in chemical 

composition and may be regarded as one of the purest ava i lab le in the S ta te . 

The stone i s l o c a l l y dolomitized in some places ( s ee under I I I ) and elsewhere 

carr ies f l i n t s . 

Avai lable part ia l analyses are as under ( for loca t ions , see Fig. 182. 
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Locality Hundred Sect ion CaCOg MgCOg S i 0 2 F e 2 ° 3 
AlgOg P2°5 

1 Blanche 134 97.21 1.62 0 .64 0 .16 0 .16 0 .03 

i, II 94.39 2.62 0 .80 0 .16 0 .08 n.d. 

la II II 94.80 1.69 0 .88 0.17 0 .28 0 .04 

2 II 141 97.34 1.54 0 .44 0 .18 0 .16 0 .02 

3 II 145 96.91 1.99 0 .64 0 .18 0 .12 0 .03 

3a ii 28 97.69 1.62 0 .36 0 .13 0 .25 n.d. 

II it 97.62 1.46 0 .42 0 .18 0 .26 n.d. 

II II 97j2l 1.30 0 .62 0 .18 0 .38 n.d. 

ii II 96.89 1.41 0 .84 0 .30 0 .60 n.d. 

4 Hindmarsh 335 92.68 3 .40 1.50 0 .44 0 .45 0.11 

II II 97.20 1.62 0 .64 0 .16 0 .16 0 .03 

5 Blanche 138 97.1 1.59 0 .32 0 .16 0 .26 0 .02 

6 MacDonnell 750 91.4 5 .72 0 .50 0 .12 0 .16 n.d. 

7 Naracoorte 28 98.05 1.04 0 .44 0 .24 0 .24 n.d. 

n Bk.60 97.16 1.58 n.d. n.d. n .d. n.d. 

4 Hindmarsh 204 92.46 3 .85 n.d. 1 .30 n.d. 

4 •i 213 94.68 1.55 n.d. n.d. n.d. n.d. 

21 Caroline 331 97.36 1.12 n.d. n.d. n.d. n.d. 

22 J e s s i e 418 98.03 0.04 n.d. n.d. n.d. n.d. 

23 Joanna 188 98.48 0.07 n.d. n.d. n.d. n.d. 

Invest igat ions undertaken by Blaskett (1941) showed that a s a t i s f a c t o r y 

whiting could be prepared provided the limestone was s u f f i c i e n t l y f i n e l y ground. 

Subsequently prec ip i tated chalk was prepared in four stages - ca l c ina t ion , slaking? 

carbonation and drying - the product being considered s u i t a b l e for most of the 

uses to which chalk and whiting are applied - glazes and enamels for ceramic 

products, pa ints , f i l l e r s for rubber, paper, metal po l i sh , toothpaste , exp los ives , 

stockfeeds e t c . (Madigan, 1957). 

Preliminary laboratory work indicated that the limestone burned to a 

f irm quicklime which hydrated readi ly to a good white lime - the best colour and 
o o 

texture being obtained with low temperature ca lc inat ion (900 C - 1000 C). 

Further inves t iga t ions (Read, 1957) comparing resu l t s achieved from burning 

various Mount Gambier limestones with a sample from Naracoorte produced 
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s a t i s f a c t o r y hydrates. Because of lack of strength and f r i a b l e nature of the 

stone burning in a rotary k i ln was recommended. The stone has a low density 

and i s highly porous thus allowing poor heat transfer and i n e f f i c i e n t burning; 

p i l o t s c a l e ca lc inat ion i s being currently undertaken u t i l i z i n g f l u i d bed 

techniques to overcome these d i s a b i l i t i e s . 

(b) River Murray Valley (Fig . 19) 
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Tertiary limestones are exposed more or l e s s continuously in the 

c l i f f s of the River Murray downstream from Overland Corner to beyond Murray 

Bridge. The limestones have been quarried at a number of centres for road 

building and for the production of building stone, though thickness of overburden 

v a r i a b i l i t y of texture and hardness has l imited i t s exp lo i ta t ion somewhat. 

At Overland Corner (Local i ty 1, f i g . 19) (Hd. Parcoola, s e e s . 13, 75 

and 33) the Morgan Limestone has been quarried and sawn to produce building 

blocks. An analys is of th i s stone fo l lows: 

CaC03 MgCOg S i0 2 ( F e , A l ) 2 0 3 

87.18 2.77 4 .80 3 .06 

Quarries on the northern s ide of the r iver two miles north-north west 

of Waikerie (Local i ty 2) (Hd. Markaranka, s e e s . J6, 45, 14, 63, 8, 60, J3 and 22) 

have been explo i ted for the production of uniform f i n e textured frees tone , 

s i l i c e o u s limestones and calcareous sandstone from the North West Bend Formation 

At Ramco (Hd. Waikerie, sec . 451) the same formation y i e l d s cross bedded and 

irregular ly colour banded s tone . 
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Near Morgan (Hd. Cadell , s ee s . 131, 130, 0E and KW and Hd. Eba, 

s ee s . 259, 238, 236 and 234) sandy limestones and calcareous sandstones have 

been u t i l i z e d to a small degree for production of building stone (Whitten, 1959), 

At Swan Reach (Hd. N i l d o t t i e , s ec s 0 50 and 125) sandy limestones have been 

quarried for building stone . Below are tabled part ia l analyses of l imestone 

from the Blanchetown -Swan Reach v i c i n i t y - the samples from l o c a l i t y 6 being 

from the Black Hi l l oyster beds. 

Local i ty CaC03 MgCOg S i0 2 
Feo0o) 
Al |0§ 

3 Hd. Pais ley , s e c . 48 90.54 4 .59 n.d. 0 .36 

4 Hd. Pais ley , s e c . 4 88.54 5 .83 n.d. 1 .08 

5 Hd. N i l d o t t i e , s ec . 165 86.43 5.37 n.d. 1.74 

6 Hd. Pais ley , sec . 63 87.06 n.d. n.d. n.d. 

»t If t! 11 72 .93 n.d. n.d. n .d. 

The c l i f f s at Murray Bridge on both s ides of the r iver , l o c a l i t i e s 

7 and 8, (Hd. Burdett, s ee s . 138, 139, 145, 55NW, 59 e t c . and Hd. Mobilong, 

s e e s . 84, 67, 66 e t c ) have provided numerous quarry s i t e s in limestone of the 

Mannum Formation. This stone was formerly burned for lime production and used 

quite extens ive ly as a building material . Current use i s confined to production 

of road making materials . I t i s t y p i c a l l y f i n e grained, dense and durable, 

of l i g h t and uniform colour, f a i r l y hard but capable of being readi ly sawn and 

carved. 

Typical analyses of Murray Bridge limestone are as below: 

CaCOg MgCOg S i 0 2 

88.64 0 .88 n.d. 

86.54 1.71 C .56 

85.93 1.48 n.d. 

90.71 2.36 4 .98 

80.50 7 . 0 2 n.d. 

59.93 3,41 n.d. 

87.21 a. 35 6 .60 

80.01 Goll n.d. 

Fe203 A1203 POOI 2U5 

1.52 

2 .40 

1.42 

1.68 

1.56 

0 .72 

1.41 

n.d. 

0 .70 

n.d. 

0.02 
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Calcination and subsequent hydration t e s t s undertaken by Kaiser (1956) 

indicated the most s u i t a b l e ca l c ina t ion temperature to be 1100°C. The products 

from three separate quarries were discoloured due to the presence of iron oxide 

( 1 . 0 to 1.7%), alumina (0 .5 to 1.2%) and s i l i c a ( 6 . 8 to 11.7%). 

Calcination of t h i s stone to produce material for lime s i l i c a brick 

manufacture (Mackie, 1954) showed that an o f fwhi te g r i t t y product could be 

produced which was s u i t a b l e for the purpose but not s u i t a b l e for high grade 

building lime. 

( c ) Kangaroo Island (See Fig. 3 ) 

Occurrences of Tertiary polyzoal limestone are r e s t r i c t e d to 

i s o l a t e d outcrops in the Kingscote-Cygnet River l o c a l i t y and at Cape 

Willoughby((Sprigg, R.C., 1954) Kingscote Geological Map (1 inch = 4 miles 

s e r i e s ) ) . 

(d) Yorke Peninsula (See Fig. 14) 
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Flaty lying early Tertiary (01igocene-:Siocene) polyzoal l imestones 

outcrop in the c l i f f s on the east coast of Yorke Peninsula between Pine Point and 
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Troubridge Point and extend inland for a distance of 3 to 6 miles maintaining 

a thickness of 100-130 f t . over large areas under a cover of Quaternary 

sediments of variable thickness , Crawford (1960a). Klein Point, s i tuated 

4 miles south of Stansbury i s the source of raw material for the Adelaide 

Cement Co. Ltd. works which are s i tuated at Birkenhead. 

Similar limestones are exposed in quarries at Point Turton where 

there are extensions inland beyond Warooka, and a lso in the Wallaroo v i c i n i t y 

where thin remnants occur. 

The limestones are general ly s o f t , open textured and quite porous 

but hard, dense purer beds occur. Kunkar i s widely developed and with red 

brown c l a y s , which occur as near surface sheets and as i n f i l l i n g s of so lu t ion 

c a v i t i e s in the polyzoBl l imestones, cons t i tu te overburden. 

Local i ty 3 ( see Fig. 14) (Hd. Curramulka, Hbrs. Bd. Res. , Pt. J u l i a ) 

Approximately 15 f t . of clay and kunkar o v e r l i e calcareous sandstones 

in c l i f f s 35-40 f t . in height . Glauconitic beds form the base of the c l i f f s 

(Nixon, 1961). 

The fo l lowing analyses are of samples taken down the c l i f f face: 

Sample No. CACOG MGCOG S i 0 2 Fe203 A I 2 O 3 P2°5 

1 37 .0 1.92 39.9 3 .85 5 .90 0 .03 

2 9 .90 1.83 58.9 6 .00 8 .00 0 .03 

3 13.3 1.56 63.5 4 .10 7 .25 0 .02 

4 3 .50 2 .00 60.9 9 .70 10.50 0 .02 

5 0 .43 0 .46 81.4 2 .20 4 .30 0 .01 

6 16.7 1.10 67 .0 2 .75 5 .55 0 .01 

Local i ty 4 (Hd. Ramsay, Bk. B) 

C l i f f s 50 f t . high are here capped by 16 f t . of kunkar and c lay . 

The limestones sampled are l e s s s i l i c e o u s than the above: 

Sample No. CaC03 MgC03 S i 0 2 Fe 20 3 Al203 P2O5 

1 87.5 2 .45 7 . 3 1.38 1.90 0 .04 

2 66 .8 10.5 15.3 0 .95 3 .00 0 .02 
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Local i tv 5 (Hd. Dalrymple, Hbrs. Bd. Res. , Stansbury) 

Polyzoal l imestones 40 f t . thick are here covered by 5-10 f t . of 

c lay and kunkar, with clays f i l l i n g so lut ion channels that extend 30 f t . 

deep. The Adelaide Cement Co. Ltd. which was formed in 1913 f i r s t quarried 

limestone from a quarry with a 40 f t . face near th i s l o c a l i t y during the 

years 1914-1925. 

A channel sample cut from the c l i f f showed the fol lowing: 

CaC03 MgC03 S i 0 2 Fe203 A I 2 O 3 P2O5 

88.5 1.63 5 .20 0 .85 1.76 0 .03 

Local i ty 6 (Hd. Dalrymple, s e c . 8 , Klein Point, 4 miles south of 
Stansbury) 

Byrozoal limestones have been quarried by the Adelaide Cement Co. Ltd. 

here s ince 1925 from the c l i f f s over a length of almost one mile, the thickness 

of workable limestone being 70-100 f t . Conditions are ideal for cheap 

quarrying operations; the stone i s trucked to the crushers from where i t i s 

taken by bel t conveyors to a storage bin for de l ivery by another conveyor be l t 

along the j e t t y into barges and transported to the plant at Birkenhead 50 miles 

d i s tant by sea . 

The limestone varies in qual i ty in the quarry face; there being s o f t , 

l e s s consol idated bands a l ternat ing with harder and denser layers of d i f f e r e n t 

lime content. Generally a s o f t s h e l l y limestone occurs near the base of the 

worked deposit and th i s i s succeeded by about 30 f t . of hard dense limestone 

and th i s by somewhat s o f t e r s tone, the topmost 15-20 f t . being f r i a b l e nodular 

l imestone carrying an excess of magnesia and th i s i s discarded as unsuitable 

for cement manufacture. The hard l e n t i c u l a r limestone in the middle of the 

s e c t i o n shows CaC03 - 92.5%,MgCOg - 1.84%, s i l i c a - 2.50% and AI2O3 0.55%, 

Diamond d r i l l i n g undertaken in 1947-1948 on s e c . 8, Hd. Dalrymple 

indicated large reserves on t h i s property (Min. Rev. 87, 1949). Analyses of 

these cores reveal an improvement in grade below a depth of 15-25 f t . -

MgC03 being as high as 25% in t h i s s ec t i on . Further d r i l l i n g i s being undertaken 

t o ou t l ine areas underlain by the dense limestone (January, 1962). 

A typica l analys is of th i s l imestone i s as fo l lows: 



CaCO O MgCOg S i 0 2 F e 2 ° 3 
A I 2 O 3 

92 .0 1 .0 4 . 0 0 .70 1.50 

Local i ty 7 (Sec. 393, Hd. Dalrymple, Wool Bay) 

C l i f f s 45 f t . high composed of limestones with kunkar and clay 

overburden 1 5 f t . in th ickness . Samples of limestone showed the fol lowing: 

Sample No. CaCOg MgCOg S i0 2 Fe20g Al20g P 2 O 5 

1 94.4 1.81 1.00 0.47 0 .39 0 .04 

2 92 .3 0 .76 4 .00 0.47 0 .93 0 .02 

3 89.8 1.81 4 .70 0 .75 1.67 0 .04 

Local i ty 8 (Sec. 257, Hd. Melv i l l e , Coobowie) 

Fine grained cream coloured polyzoal limestone s imi lar in texture 

and composition to Mt. Gambier stone outcrops at a number of places in t h i s 

v i c i n i t y , A small quarry from which sawn building stone has been taken exposes 

f a i r l y dense and f i n e grained limestone with a coarse s h e l l rich band at the 

base (Miles (1951), Armstrong (1951), unpublished reports ) . 

One diamond d r i l l was sunk to a depth of 24 f t . adjacent to the 

quarry in an area where there are considerable reserves of good qual i ty s tone , 

typ ica l analyses of which fol low: 

CaCOg MgCOg S i 0 2 Fe 20 3 Al20g 

92.09 1.76 4 .95 0 .58 1.04 

93.50 1.20 4 .00 0 .50 0 .81 

94.32 1.76 3.05 0 .42 0 .68 

Experimental work has shown that a s a t i s f a c t o r y lime can be made. 

Locality 9 (Hd. Melv i l l e , Bk. C, Troubridge Point) 

Bryozoal l imestones 20 f t . in thickness and covered by 6 f t . of 

kunkar are exposed in a c l i f f face on the south coast . Samples channelled 

down the c l i f f showed the fol lowing on analys is : 
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Sample No. CaCOg MgCOg S i 0 2 Fe203 AlgOg p2°5 

1 94.4 1.81 1.00 0.47 0 .39 0 .04 

2 92 .3 0 .76 4 .00 0.47 0 .93 0 .02 

3 89.8 1.81 4 .70 0 .75 1.67 0 .04 

Local i tv 10 ( s e c . 70, Hd. Para Wurlie, Pt. Turton) 

The f o s s i l i f e r o u s Tertiary marine limestone of Pt. Turton has been 

described in some d e t a i l by Denholm (1957). A quarry was opened up on th i s 

deposit during the period 1906-1919 when over 120,000 tons were produced for 

use as a f lux by the Broken Hi l l Proprietary Co. Ltd. and the Broken Hil l 

Associated Smelters Pty. Ltd. at Port P i r i e . Reddish highly f o s s i l i f e r o u s 

limestone outcrops in the coastal c l i f f s over a length of two miles and up to 

50 f t . high. They extend inland beyond Warooka a dis tance of e ight mi les . 

The basal bed, about 6 f t . th ick , cons i s t s of hard compact l imestone which i s 

s u i t a b l e , both chemically and physical ly for metal lurgical use . Immediately 

overlying th i s bed are 35 f t . of porous l imestones. The uppermost 10-15 f t . 

thick band i s general ly hard and rubbly but i t has a higher s i l i c a and magnesia 

content. Part ial chemical analyses from channel samples taken down the quarry 

face are s e t out below. 

Sample No. CaCOg MgCOg S i 0 2 Fe20g Al20g P2°5 

1 75.44 5 .53 11.44 0 .41 2 .06 
l 

0 .03 

2 83.18 6 .69 5.28 0 .38 0 .95 0 .03 

3 95.25 0 .19 1.64 0 .78 0 .43 0 .02 

4 97.04 0 .19 0 .60 0 .40 0 .20 0 .03 

Local i ty 11 ( s e c . 925, Hd. Wallaroo) 

An i s o l a t e d remnant of hard white dense limestone outcrops here over 

a length of about 54 mile in low c l i f f s sorth of Wallaroo. In a quarry from 

which stone for f lux in the Wallaroo smelters was taken 17 ft . ' of l imestone are 

exposed, overlying basement Archaean metasediments and covered by 10 f t . of 

rubbly and massive kunkar with c lay . A part ia l analys is i s as fo l lows: 

CaCOg MgCOg S i 0 2 

96.61 1.75 2 .02 
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Local i tv 23 (Point Hughes, Hd. Tiparra) 

Approximately 5 f t . of Tertiary s i l i c e o u s limestone are here 

exposed at the base of the c l i f f s beneath a cover of about 25 f t . of Quaternary 

s t r a t a , A part ia l analys is of th i s limestone fo l lows: 

CaCOg MgC03 S i 0 2 

56,2 3 .96 37.7 

(e ) Nullarbor Plain (Fig. 20) 
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The Eucla Basin in which marine limestones were deposited during 

the Tertiary period cons t i tu te s unlimited reserves of hard and s o f t l imestone. 

These underlie the Nullarbor Plain, a vast t r e e l e s s plateau, which extends 

inland from forbidding c l i f f s up to 250 f t . in height of the Great Australian 

Bight. The limestone c l i f f s extend in an unbroken l i n e for 125 miles westerly 

from the Head of Bight to Wilson Bluff on the Western Austral ia border. 

The limestone of the c l i f f s comprises two members - the lower, Wilson Bluff 

l imestone and an upper, Nullarbor l imestone. 

The Wilson Bluff limestone i s a white chalky ca lcaren i te with minor 

f l i n t bands. At Wilson Bluff 188 f t . are exposed above sea l eve l but at 

Head of Bight only 20 f t . are exposed beneath the Nullarbor l imestone, A 

random sample from the Hampton Scarp (W.A.) showed on analys i s : 

CaCOg MgCOg Si02 Fe20g A I 2 O 3 P 

97.32 0.94 1.16 0.20 0.91 0.02 
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The Nullarbor Limestone i s cream to l i g h t grey in colour and i s a 

hard c r y s t a l l i n e rock which appears to retain a remarkably uniform character 

over thousands of square miles . I t s thickness varies from 70 to over 200 f t . 

and in Head of Bight area i s 120-150 f t . thick. I t forms a horizontal bed 

with occasional clay pockets and l i k e the Wilson Bluff limestone i s cavernous 

(Jennings, 1961} King, 1949). 

At Watson, s i tuated on the East-West Transcontinental railway almost 

400 miles from Port Augusta quarries have exposed the l imestone over an area 

of f i f t y thousand square yards up to a depth of about 25 f t . Benches in the 

upper 12 f t . d i s c l o s e dense f i n e grained and f o s s i l i f e r o u s limestone while the 

lower sec t ion i s more porous and general ly richer in s h e l l rssiains. 

This limestone cons t i tu tes the largest and i s among the highest 

grade deposits in the State , the fol lowing part ia l analyses being avai lable : 

1 
Locality CaCOg 

j 
MgCOg S i 0 2 Al20g 

i 
Fe20g P 

Madura (W.A.) 96.79 0.89 1.72 1.58 1.40 0.02 

1 Eucla Scarp 96.79 1.63 1.22 0.85 0.58 0.02 

2 South of 
Koonalda H.S. 98.04 0.79 1.38 1.20 0.28 0.02 

3 Head of Bight 
(100 f t . th ick-
ness ) 

94.64 2.01 0.30 0.44 0.75 0.11 

4 Watson quarry 
(25 f t ) 92.50 6.76 1.03 n.d. 

Watson quarry 
top bench 94.1 4.50 0.36 n.d. 0.10 0.01 

Watson quarry 
bottom bench 93.6 4.00 0.64 n.d . 0.09 0.01 

Iso lated remnant o u t l i e r s of l a t e Tertiary or Ple is tocene o o l i t i c and 

b r e c c i o l i c dolomites outcrop in the Maralinga area, one sample from a deposit 

s i tua ted 35 miles north of Watson ( l o c a l i t y 5, f i g . 20) showed on part ia l 

ana lys i s : 

CaCOg MgCOg Si02 Fe20g p2°5 

53.8 42.6 0.82 0.19 0.006 
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Diamond d r i l l i n g has been undertaken and reserves outl ined (Johns, 

1961, 1962). 

(3) Ple istocene Amorphous limestones 

Kunkar ("travert ine") i s the most widespread form of l imestone in the 

S t a t e . I t occurs as a surface or shallow sub-surface sheet from several inches 

up to over 20 f t . in thickness in assoc ia t ion with calcareous s o i l s and 

general ly overlying l ime-rich geological formations. Sheet kunkar or nodular 

p i s o l i t i c variants are ubiquitous in the South East, Yorke Peninsula, 

Eyre Peninsula and parts of Kangaroo Island, In these areas i t provides a 

ready, and o f ten the only, source of road metal and i s used widely as a 

construction material for walls of dwel l ings , public bui ldings , e t c . 

To the present time kunkar has provided the main source of local 

raw material for lime burning. 

Available part ia l analyses of th i s variety of l imestone from various 

sources are tabled below: 

1 

Local i ty 
i 

CaCOg 
j 

MgCOg 
| 

S i 0 2 Fe203 AlgOg 

Prospect (near Adelaide) 76 .96 4 .88 12.6 1.12 2 .53 

Warooka Lime Kiln (Hd. 
Carribie) sec . 158 

( l o c a l i t y 22, f i g . 14) 

86.9 | 

88.7 | 

1.94 

2<, ZiL 

4.98 

3 ,18 j 

n.d. 

n.d. 

n.d. 

n.d. 

Yamba (Hd. Paringa) 
( l o c a l i t y 10, f i g . 19) 58.36 22.29 

I 

i 
i 

_ _ _ 1 

Tailem Bend (Hd. Seymouy) 
s e c . 12 
( l o c a l i t y 9, f i g . 19) 

79.61 

70.17 

3 .28 

3 .09 

9 .66 

17.86 

0.99 

0.69 

2 .85 

3.81 

80.61 3.19 10.12 0 .69 2.19 

76.84 2.99 13.02 0 .64 2 .98 

79.25 3 .72 10.40 0 .74 2 .22 

85.00 2 .26 6 .02 0 .60 3 .20 

86.21 1.89 6 .28 0 .34 1.84 

North of Keith (Hd. Makin) 
sec . 14 
( l o c a l i t y 11, f i g . 19) 

82.6 n.d. n.d. n.d. n.d. 

Arno Bay (Hd. Boothby) 
sec . 229. 

53.19 45.41 0 .56 0 .06 0 .26 

Pt. N e i l l , (Hd. Dixson) 
sec . 34. 

52.89 

! 

45.34 

i 

0.74 0.37 0 .38 
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Sands 
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During the Ple i s tocene , as a consequence of lowered sea l eve l and the 

exposure of broad expanses of continental s h e l f , extens ive deposits of calcareous 

sand were b u i l t up and which now cover extens ive tracts adjacent to the presnet 

c o a s t l i n e in the South East, Kangaroo Island, Yorke Peninsula and Eyre 

Peninsula and on many of the adjacent i s lands . The deposits ( a e o l i a n i t e s ) 

have become f ixed by the development of kunkar at and near the surface . 

Unconsolidated sand dunes derived from the older system have in some areas 

encroached over the older dune system in the form of blowouts adjacent to the 
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coas t . While some of these have been f i x e d by the growth of vegetat ion others 

are s t i l l mobile. 

Recent s h e l l beds c o n s t i t u t e useful depos i t s along parts of the 

eastern shores of Gulfs S t . Vincent and Spencer, From these have been 

derived low dunes of unconsolidated s h e l l sand. The occurrence of calcareous 

sand on the f l o o r of Gulf. S t . Vincent has been e s t a b l i s h e d , 

(a) Lower South East ( see Fig. 18) 

In the South East of the State are preserved a s e r i e s of s u c c e s s i v e l y 

younger P le i s tocene beach depos i t s which occur as a subparal le l system of 

dune ranges and have been described (Sprigg, 1952) as being stranded coas ta l 

dunes. They are t y p i c a l l y wel l s t r a t i f i e d with the cross laminations being 

of the "avalanched" type, s t e e p l y dipping and aeo l ian . 

The various ranges are s u p e r f i c i a l l y s imi lar but s i l i c a content 

increases to the north (Sprigg, 1959). Two of the dunes located nearest the 

seaboard have been scout sampled (Johns, 1961a); these are the Woakwine and 

Robe stranded aeo l ian ranges and t h e i r derived d r i f t . 

The Woakwine Dune extends southeas ter ly from near Cape J a f f a para l l e l 

to the c o a s t l i n e over a length of 20 mi les . Mt. Benson at the northern extremity 

r i s e s to 102 f t . but elsewhere the dune i s general ly l e s s than 50 f t . in he ight . 

The Robe Dune i s large ly composed of resorted a e o l i a n i t e and extends 

along the c o a s t l i n e from Robe southeas ter ly to Cape Banks, being general ly l e s s 

than 30 f t . high throughout. 

Part ia l analyses of the various samples taken ( see f i g . 18) are 

tabled below: 

0 .05 
0.26 
Tr. 
n i l 
0 .13 
n i l 
2.18 
0.87 
1.33 
0.02 
0.02 

Local i ty 

8 
9 

10 
11 
12 
13 
14 

15 
16 

17 

18 

Hundred Sec t ion CaC0o 

Mt. Bensonj 44 
Waterhousel 496 

j 498 
Mt. Benson] 53 
Waterhouse1 137 

213 

335 
i 

| 214 
" j 12 

Rivol i Bay!. 136 
j 4001 

77 .4 
83 .6 
80 .5 
38 .3 
81 .5 
73 .8 
74 .5 

62.1 
84.9 
84 .6 

80 .3 

ngco, 

4 . 0 
5 . 2 
3 . 5 
0 .85 
3 .4 
3 . 3 
3 . 3 

1.7 

4 . 5 
4 . 1 
4 .4 

:i02\ re 

16.3 
7 . 5 

13.8 
59 .5 
12.2 
19.2 
15.6 

31.7 
5 .8 
9 . 0 

12.2 

2G31 

0.27 
0.26 
0.24 
0 .41 
0 .49 
0.27 
0 .38 
0 .39 
0 .19 
0 .37 
0 .31 

AI 2O 3 

0 . 7 0 
0 .67 
0 .53 
1 .00 
0 .63 
0 .42 
0.37 
0.4b 
0.34 
0 . 3 0 
0 .37 

0 .07 
0.06 
0 .05 
0 .03 
0.07 
0.07 
0.06 
0.05 
0 .05 
0 .09 
0.10 

S0O il 

0 .35 
0 .53 
0 .33 
0 .05 
0 .31 
0 . 3 0 
0 .37 
0 .15 
0 .34 
0 .33 
0 .34 
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From these tables i t i s obvious that the MgCOg content i s f a i r l y 

constant while s i l i c a i s the chief impurity and i s in fact the dominant 

component of parts of some of the dunes. 

Ple is tocene calcareous a e o l i a n i t e dunes occur in a be l t f lanking 

the western and southern coasts and give r i s e to rugged c l i f f s between Cape 

Borda and Cape Willoughby. Recent mobile sands derived from these occur in a 

number of areas adjacent to the southern coast . 

Kunkar developed on dune limestones which extend north west of 

Kingscote and in the Emu Bay - Pt. Marsen l o c a l i t y have been considered as a 

source of raw material for cement manufacture - i t was proposed to u t i l i z e 

s h e l l g r i t and kunkar in Hd. Menzies, s e e s . 5 3 , 54 and 55 with loca l basal t 

(Jack, 1926, pp. 1114-119) but the project was not pursued further, 

The fol lowing analyses indicate the composition of some of the 

calcareous materials ( l o c a l i t y 1, f i g . 3 ) . 

Sample CaCOg MgCOg s i o 2 Fe20g Al20g 

1 32.68 3.21 7 .78 0 .68 0 .94 

2 83.07 5.58 6 .42 0 .44 0 .46 

3 84.48 2.71 7 .38 0 .58 0 .70 

4 81.70 3 .90 9.26 0 .84 1.64 

5 82.70 1.91 12.01 0 .28 0 .62 

6 90.00 1.00 3 .48 0 .50 0 .64 

A sample from Vivonne Bay ( l o c a l i t y 2, f i g . 3) analysed as below: 

CaCOg MgCOg S i 0 2 Fe 20 3 ai 2 O 3 

82.53 4.64 1.28 0 .34 0 .40 

Calcareous sand from Wardang Island i s u t i l i z e d as an ingredient in 

the f luxing charge for the lead smelters at Port P i r i e . Leases are held by 

the Broken Hi l l Associated Smelters Pty. Ltd. , and a j e t t y has been constructed 

by the Company on the north eastern end of the i s land . The deposits have been 

described by King (1952). 
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The is land cons i s t s almost e n t i r e l y of a e o l i a n i t e with coastal c l i f f s 

a t ta in ing 80 f t . These older dunes have provided a source of supply s ince 1910 

but coastal dunes derived from these are now being worked - the production 

(1910 to 1960) amounting to 1,086,400 tons. For the past ten years the average 

annual production approximates 23,000 tons. The reserves of unconsolidated sand 

were estimated by King to approximate 12% mil l ion tons. Reserves of semi-

consol idated Ple is tocene a e o l i a n i t e have not been assessed but are enormous. 

Samples of lime sand ( l o c a l i t y 26, f i g . 14) showed on analys is the 

fo l lowing: 

-
Sample CaCOg MgCOg 

(aoDrox) 
S i 0 2 

• 

Fe20g NaCl CaS34,2H20 

1 ( d r i f t ) 84.75 7 . 0 7 .15 0 .13 0 .10 0 .69 

2 ( d r i f t ) 72.13 6 . 0 20.88 0.31 0 .03 0 .39 

3 ( d r i f t ) 73.67 6 . 0 18.75 0.27 0 .02 0.37 

4 ( a e o l i a n i t e ) 85.30 8 . 0 3 .18 1.42 0 .86 0.37 

5 ( a e o l i a n i t e ) 89.28 5 . 0 0 .80 1.93 0.77 n.d. 

Jackson (1952) reporting on laboratory t e s t s on th i s sand to produce 

lime concluded that the product would require grinding before use . 

Similar a e o l i a n i t e occurs on the peoinsula proper, south of Wardang 

Island; c l i f f s of th i s rock r i s i n g to 250 f t . at Cape Spencer. Recent d r i f t 

sand from near the coast at Hardwicke Bay ( l o c a l i t i e s 20 and 21, f i g . 14) and 

a e o l i a n i t e from the 3 0 f t . high c l i f f s at Stenhouse Bay ( l o c a l i t y 14, f i g . 14) 

were sampled with resu l t s as fo l low: 

Local i ty 

20 

21 

14 

14 

Hardwicke Bay 

Stenhouse Bay 

CaCOg 
! 

MgCOg Si02 Fe20g Al20g 

71.3 3,40 20.8 0.19 3.05 

81,3 4.90 10.8 0.12 1.96 

86.7 6.4 2.8 0.37 0.85 

85.0 2.4 8.88 0.48 1.52 

A bulk sample from Stenhouse Bay was submitted for metal lurgical 

b e n e f i c i a t i o n but preliminary work suggested that i t could not be e a s i l y 

upgraded. 
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(d) Southern Eyre Peninsula (Fig. 21) 

Surface sampling of Ple is tocene and Recent deposits (Johns, 1961a, 

Whitehead and Owen, 1960) and more recently d r i l l i n g (Johns, 1961c) has 

indicated the ready a v a i l a b i l i t y of high grade calcareous sand on Southern 

Eyre Peninsula. 

Ple is tocene a e o l i a n i t e s cons t i tu te enormous reserves of uniformly 

high grade limestone over large areas extending along the southern and 

^ western coast . C l i f f s expose a thickness of over 600 f t . on Thi s t l e Island 

and 400 f t . on Wedge Island while thicknesses of over 100 f t . are common on 

the mainland. Blowouts derived from Ple is tocene materials are encroaching over 

the older system of f ixed dunes in a number of l o c a l i t i e s adjacent to the 

mainland coas t . These are const i tuted of unconsolidated calcareous sand but 

some have been s t a b i l i z e d by the growth of vegetat ion. The most conspicuous 

blowout developments occupy an area of some twenty square miles south of 

Coff in Bay. Similar but l e s s extens ive dunes are located on Coff in Bay 

Peninsula and others near Sleaford Bay. 

Dr i l l ing at Coff in Bay has confirmed the ex i s tence of over 50 mi l l ion 

cubic yards of uniformly high grade sand per square mile . 

The weighted average analys is of 20 complete d r i l l hole samples i s 

as below: 

Surface samples of calcareous sand from other l o c a l i t i e s in th i s area 

have the fo l lowing ranges of composition. 

Local i ty CaCOg MgCOg S i 0 2 

1. Sleaford Bay 81.9 - 89. 5 4. 7 - 5 . 8 2. 1 - 6 . 2 

2. Coff in Bay 
Peninsula 82.9 - 89. 3 5. 2 - 6 . 9 1. 8 - 5 . 3 

3. Point Avoid 91 .3 - 91. 7 6. 1 - 7 . 3 0. 30 - 0 .54 

4. The Fountain 95 .2 2 .3 1.05 

5. Cof f in Bay 90 .0 - 91. 9 5. 4 - 6 . 3 0. 5 - 0 . 6 

6. Uley-Wanilla 93 .0 2.7 0 .60 

7. Flinders 83.9 3 .6 6 .45 

CaCO,, 

90.71 

MgC03 

5.81 

S i 0 2 

0.52 

S'Oi 

0.36 

Total moisture 

3 .92 
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Sampling of t.he f ixed Ple is tocene aeolian deposits has shown that they 

have a l i k e content of carbonate and s i l i c a . 

A sample from Pt. Fanny at the south end ofBoston Island 

( l o c a l i t y 8) contained 76.6% CaCOg. 

Aeol iani te and d r i f t from near Port Le Hunte submitted by 

Dickinson and King (1949) showed the fol lowing: 

Port Le Hunte f ixed 
dune 

Blue Lake d r i f t 

CaCOj 

87.25 

85.91 

MgCOg 

6.61 

5.67 

SiO, 

3.06 

4 .40 

Fe20g 

0.12 

0.18 

A1203 

0.84 

0.86 

( e ) Gulf St . Vincent - Spencer Gulf -

Shel l g r i t occurs as near shore deposits along the eastern coast of 

Gulf St . Vincent between Port Gawler and Port Wakefield (Mansfield, 1956) -

see f i g . 22 - Shel l g r i t thrown up by wave action has been blown into low 

dunes which a t ta in 20 f t . in height but are usually about 5 f t . These dunes 

have for many years o f fered a source of material for poultry s h e l l g r i t , 

garden paths, cement manufacture, garden lime and lime for glass manufacture. 

The material ranges in depth from 1 f t . to 6 f t . overlying grey clay 

and decomposed seaweed and extends inland for several hundred yards. Except 

for a covering of seaweed, there i s no overburden. 

Eighty bores were sunk by haua on a grid pattern in Sees. 696 and 699 

Hd. Port Gawler ( l o c a l i t y 1, f i g . 22) to assess the quantity and qual i ty of 

s h e l l sand avai lable and reserves have been es tabl i shed here at over 350,000 tons. 

I t may reasonably be expected that large quant i t ies s imi lar in nature and 

qual i ty are ava i lab le beyond th i s area. Scout bores were d r i l l e d north of 

Port Gawler near Port Prime, Parham to beyond Lome in Hds. Port Gawler, 

Dublin and Inkerman when indicated reserves were estimated at about 10 mi l l ion 

tons (Mansfield, 1956). 

By s e l e c t i v e mining i t i s poss ib le to obtain material of 80-82% 

CaCOg content. Samples taken from the various deposits showed the fol lowing; 
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Locality CaCOg MgCOg S i0 2 
Feo)/} 
Alg) ^ 

1 Hd. Pt. Gawler, s e e s . 698, 699 81.04 2.46 12.38 1.34 

I I 79.83 3 .03 13.30 1.32 

I I 77.44 1,80 15.50 1.68 

i i 78.64 2.85 14.60 1.34 

I I 70.32 1.88 19.96 2.08 

2 Hd. Pt. Gawler, s e c . G 89.43 4 .20 2 .6 0 . 3 

3 «i sec . 2 90 .0 - 9 l a 2 3 . 0 - 4 .1 2 . 3 - 2 .5 0 .2 - 0 . 3 

4 i . sec . A 89.1 4 .4 3 . 3 0 .1 

5 I I sec . A 80 .0 3 .7 12.7 0 . 4 

6 Hd. Dublin, s ec . 431 79 .2 - 82.6 4 .1 - 4 . 3 10,0 - 13.0 0 . 3 

7 I I sec . 400 79.1 - 85.6 3 .2 - 3 .4 7 . 8 - 14.2 0 .4 

8 t i sec . 394 71 .2 - 86.9 2 .8 - 3 .1 6 .4 - 22.4 0 .2 - 0 . 5 

9 »l sec . 166 69.3 - 82.5 3 .2 - 4 .2 9 .6 - 24.7 0 . 3 

10 I t sec . 126 69 .0 - 83 .0 3.7 - 4 . 3 9 .4 - 23.4 0 .2 - 0 .4 

11 I t sec . 72 56.3 - 76 .9 2 .1 - 3 . 8 16.2 - 37.7 0 . 3 - 0 . 9 

12 I I sec . 48 75.1 - 82.2 2.7 - 3 . 3 11,0 - 19.0 0 . 3 - 0 .4 

13 I I sec . 47 85.8 2 .1 8 .7 0 .4 

14 Hd. Inkerman, sec . l'W 79 .9 3 .4 12.9 0 .2 

15 I I sec . 2 75 .1 2 .2 19.7 0 . 3 

16 I I sec . 3 82 .5 4 .1 j 10.6 0 . 3 

17 I I sec . 5 72 .9 - 85.: i 3 . 9 - 4 . ' 1 7 . 2 - 20.( 0 . 2 - 0 .4 

I I sec . 5 49 .9 1 2 .3 j 43 .2 
1 

1.6 

I I sec . 5 76 .2 - 92 .3 2 .5 - 5 . 5 >2.8 - 16.9 • 0 . 3 

n sec . 5 90.7 - 91 .8 1 .2 - 2 .2 jl.4 - 4 .4 
i 

1 0 . 2 
| 

18 I I sec . 7 87.2 5 . 0 
i 

j 5 .1 
i 

0 . 3 

Shel l g r i t a l so occurs along parts of the Spencer Gulf coast where 

dunes a t ta in a height of over 30 f t . in a bait extending along the coast north 

of Fisherman's Bay. (see f i g . 23) . Leases are held by the Broken Hil l 

Associated Smelters Pty. Ltd. in Hd. Mundoora, s ee s . B and 531 and Hd. Wandearah, 

s ee s . D and E. This material has been used as a f lux in the Port Pir ie lead 

smelters when Wardang Island supplies have been disrupted, In the years 

1951-52 production amounted to over 10,000 tons . 
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An analys is of the s h e l l sand from Wandearah fol lows: 

CaCOg MgCOg S i 0 2 Fe203 Al20g MnO S P 2O 5 so4 

81.3 6 . 5 8 .4 0.57 1.2 0.14 0 .21 0 .20 0 .06 

At Port Paterson, about 8 miles south of Port Augusta ( see Fig. 15, 

l o c a l i t y 18) consolidated s h e l l beds and narrow low dunes of unconsolidated 

s h e l l g r i t cons t i tu te small deposits of mostly impure limestone (Miles, 1956). 

Samples co l l e c t ed yie lded the fol lowing re su l t s : 

Sample CaCOg MgCOg Si0 2 

Shel l bed 56.97 3.79 37.88 

Shel l dune 85.24 1.30 11.52 

Early in 1957 H.M.A.S. Warrego a hydrographic research vesse l 

c o l l e c t e d bottom samples u t i l i s i n g a Barcoo Sampler from St . Vincent Gulf 

and approaches to provide information on the nature of the bottom for anchorage 

purposes ( see f i g . 24) . The samples have been inves t igated and a thes i s 

submitted to the University of Adelaide by Cooper (1960, unpublished). The 

sediments in the Gulf and i t s approaches proved to be s k e l e t a l ca lcaren i tes 

which are being formed by the accumulation of predominantly molluscan remains. 

Cooper concluded that the high carbonate content of the sediments i s partly due 

to the lack of t e r r e s t r i a l material entering the basin by r iver s . A second 

factor i s the mechanics of t i d a l and wave movement which are in a long shore 

d i rec t ion , so that the products of coastal erosion are dispersed in a d irec t ion 

para l l e l to the basin margins. 

Percentage est imates of the fol lowing components were made -

c a l c i r u d i t e (calcareous material ^>2 mm.), ca lcaren i te (calcareous material 

"C 2 mm.), sand (non-calcareous material < 2, 1/16 mm.) and mid (non s p e c i f i e d 

material \ 1/16 mm.), and the chemical character of the sediments s tudied. This 

study showed that CaCO^ i s the dominant const i tuent , MgCOg i s a small but 

s i g n i f i c a n t component, the mud i s highly calcareous ( up to 30% CaCOg) and that 

quartz grains c o n s t i t u t e l e s s than 5% except between Cape Jervis and the Bay 

of Shoals and marginal to Troubridge Shoal. 
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Three part ia l analyses are as fol low: 

Sample CaCOg MgCOg S i 0 2 
Fe2>n 
Alg) 3 

229 (a lga l debris 
ca lcaren i te ) 82.96 10.95 0 .50 0.06 

150 (mud f ree 
ca l caren i t e ) 91.34 5 .73 1.00 0 .72 

200 (mud frac t ion) 67.52 6.87 8 .80 3 .76 

Similar calcareous sands are expected to occur in Spencer Gulf and 

extend along the continental platform marginal to the South Australian c o a s t l i n e . 

Diving equipment and sampling equipment have been prepared by the 

S.A. Department of Mines to further sample the f l oor of Gulf St . Vincent west 

of Outer Harbour. 

(5) i M i i n a 
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There are several deposits of natural whiting in th i s State which 

have been worked to varying degree. 

The whiting in an extremely f i n e grained s t a t e and having the 

consistency of mud occurs in the beds of small lakes on Southern Yorke 

Peninsula and on Eyre Peninsula. 

In Hd. Carribie, sec . L, two miles east of Daly Head ( l o c a l i t y 16, 

f i g . 14) there i s a lake containing several f e e t of s o f t dolomitic whit ing. 

There are a lso old workings at Marion Bay ( l o c a l i t y 15). 

Analyses of these materials fol low: 

Locality CaC03 MgCOg S i 0 2 Fe20g Al20g CaS04 NaCL 

49 .8 36 .8 n.d. n.d. n.d. n.d. n.d. 
16 ( 

( 43.5 45 .4 6 .00 0.39 0 .43 0 .28 0 .10 

15 68.25 19.35 4 .10 1.00 n.d. n.d. 
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A more recent sample from l o c a l i t y 16 (Weir, 1960) showed the 

fol lowing: 

CaCOg MgCOg S i 0 2 Fe20g Al20g CaS04 

46.23 44.75 4 .34 0 .05 0.05 0 .20 

NaCl 

0.20 

On Eyre Peninsula near Wanna, Vz mile from Sleaford Bay, (see f i g . 21, 

l o c a l i t y 9) whiting occurs in the bed of a now normally dry lagoon and has 

been exposed in a number of p i t s to a depth of 3 f t . There has been no 

production s ince 1919 when 70 tons were marketed. A sample y ie lded the 

fol lowing on part ia l analys is : 

About 5 miles north of th i s area dolomitic whiting occurs in the 

bed of Lake P i l l i e ( l o c a l i t y 10, Fig. 21) . On part ia l analysis th i s material 

showed: 

CaCO, 

65.26 

MgCOg 

26.08 

S i 0 2 

3.92 

I I I DOLOMITE 

The mineral dolomite i s composed of magnesium carbonate and calcium 

carbonate in the rat io of 1:1 and contains 21.7% MgO (45.65% MgCOg) and 30.4% 

CaO (54.35% CaCOg). However, most s o - c a l l e d dolomites are rea l ly dolomitic or 

magnesian limestones containing a smaller proportion of MgO than the theore t i ca l 

21.7%. 

The uses of dolomite depend mainly upon i t s magnesia content and 

are in general s imi lar to those of magnesite ( see under IV). Being cheaper and 

more abundant i t i s used in preference to magnesite wherever i t s lower magnesia 

and i t s lime content permit the s u b s t i t u t i o n . 



Dead-burned dolomite, obtained by ca lc in ing dolomite at 1500°C, at 

which temperature prac t i ca l ly a l l the carbon dioxide i s driven o f f , leaving a 

s intered mixture of lime and magnesia, i s used extens ive ly for refractory 

purposes in basic open-hearth furnaces and Bessemer converters . For furnace 

l in ings i t i s applied e i ther as a p las ter by mixing with some binding material , 

or in the form of bricks. The most s a t i s f a c t o r y dolomites for refractory uses 

contain not more than 1% Si02, 1.5% AI2O3 and Fe 20 3 , and at l ea s t 38-40% 

MgC03. 

I f the ca lc in ing temperature of dolomite i s held at 725°-750°C, the 

calcium carbonate remains unchanged but the magnesium carbonate i s converted 

to magnesia which can be separated and used for the same purposes as caust ic 

burned magnesite. 

Dolomite i s the raw material used to produce basic magnesium carbonate 

(magnesia alba) which i s widely used in the manufacture of pipe and bo i l er 

coverings and for general heat insu la t ion . 

The use of dolomite in the manufacture of magnesium has grown very 

rapidly in recent years . The prec ip i ta t ion of magnesia from sea water 

u t i l i s e s lime or dolime ( ca l c ined do lomi te ) . 

Dolomite i s used as an ingredient in g lass manufacture and as a f lux 

in b last furnace pract ice , part icu lar ly in the manufacture of f e r r o - s i l i c o n 

and ferro-manganese, as i t carr ies very l i t t l e of the manganese or s i l i c a 

into the s lag . The crushed rock may be used as a f e r t i l i z e r , a lso in paint , 

putty and in the curing and fabricat ion of rubber. I t i s used also in paper 

making. Roasted dolomite i s used in the manufacture of certa in magnesium 

s a l t s , in the neutra l izat ion of acid water and as a buffer for various metals, 

pearl and c e l l u l o i d (Vienna l ime) . I t i s a source of lime (dolime) and i s used 

ex tens ive ly as road metal and concrete aggregate. 

I t i s a low priced mineral and large tonnages are consumed annually 

so that the loca t ion of deposits in re la t ion to centres of consumption and 

the i r a c c e s s i b i l i t y largely controls the ir exp lo i ta t ion . 

Metal lurgical dolomite i s quarried by the Broken Hi l l Pty. Co. Ltd. 

for use as a f e t t l i n g material in the ir own operations and those of aseociated 

companies from deposi ts located at Ardrossan on Yorke Peninsula. Refractory 

metal lurgical grade dolomite should approach the fol lowing s p e c i f i c a t i o n s : 
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20% 

SiOg 2% maximum 

The annual production of dolomite during the years 1950-1960 

tabled below: 

Year Production ( tons) 

1950 21,128 

1951 52,450 

1952 83,873 

1953 84,822 

1954 118,612 

1955 97,398 

1956 101,496 

1957 180,237 

1958 129,315 

1959 151,401 

1960 182,290 

2. GEOLOGICAL DISTRIBUTION 

Dolomites may be primary deposits which originated by d irec t 

prec ip i ta t ion from sea water or by deposi t ion of s h e l l s and t e s t s of certa in 

marine organisms which contain magnesium as well as calcium carbonate. 

Other deposits are obviously formed by the replacement of part of the calcium 

content of limestones by magnesium derived from sea water or groundwaters. 

The physical and chemical condit ions which lead to the prec ip i ta t ion 

of dolomite are not well known. In a study of aspects of carbonate sedimentation 

in the Coorong (SE, South Austral ia) Alderman (1959) concluded that dolomitic 

sediments being formed today "are formed inorganical ly , though seasonal 

e f f e c t s and organisms may have played big parts in providing the r ight physico -

chemical conditions for prec ip i ta t ion . There i s no simple re la t ionsh ip between 

s a l i n i t y and carbonate prec ip i ta t ion , but the carbonates have been observed 

forming in s a l i n i t i e s ranging from l e s s than 1.6% to more than 14%, with pH 

varying from 8 .5 to 9.0V and with reducing conditions being suggested by 

associated sulphur-bearing muds. I t i s suggested, therefore , that the physical 



-65- . 

conditioris of shallow waters favour the prec ip i ta t ion of dolomite." 

In South Austral ia dolomites are present as minor members of the 

Archaean Hutchison Group on upper and lower Eyre Peninsula, They are widely 

d i s tr ibuted in the Proterozoic (Adelaide System) being most s trongly 

developed in the upper part of the Torrensian s e r i e s . The lower Cambrian 

limestones are general ly dolomit ic , the greatest development of r e l a t i v e l y 

pure dolomite occurring on Yorke Peninsula (the Kulpara "limestone") at Ardrossan 

and Kulpara, Tertiary deposits in the South East appear to be of the 

replacement type general ly in c lo se proximity to f a u l t s . Late Tertiary or 

Ple is tocene and modern deposits are known at Lake Torrens, Lake Eyre,on 

Yorke Peninsula and in the Coorong. At Lake Eyre massive dolomite, dolomitic 

muds and b r e c c i o l i c v a r i e t i e s have been penetrated by boring in the lake bed 

while they a l i o outcrop on the lake shore. 

In general the weathered surfaces of the Pre Cambrian dolomites are 

brown or yel low, the fresh rock being of somewhat l i gh ter hue - the colour 

being attr ibuted to oxidation of contained fevroEs cirbonate. The Cambrian 

dolomitic limestones are general ly buf f , grey or blue in colour and commonly 

have a brecciated appearance, Twenhofel (1950) p. 333 observes that th i s 

feature "is due to the breaking up of a lgal crusts and recementation in those 

places where the fragments were washed together ." Commenting on the general 

occurrence of mottled limestones (which are commonly developed l o c a l l y ) 

he considers these may be considered as small nests of dolomite in c a l c i t e 

l imestone - "the mottling ar ises from the occurrence of patches of dolomite 

in the midst of c a l c i t e limestone ..They occas ional ly have a sandy 

appearance and due to the ir greater res i s tance stand a l i t t l e in r e l i e f . With 

respect to or ig in the ir mottling may be of two types - inorganic in that the 

dolomit izat ion appears to have spread outwards from centres in the limestone 

not re lated to organic matter, and organic, in which organic matter may have 

served as centres ." 

The various South Australian deposits are described in more d e t a i l 

below: 

( 1 ) Pre-Proterozoic Dolomites 
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Dolomites which outcrop on the flanks of the Middleback Range have 

been described in some d e t a i l by Miles (1955). The Middleback North 

Dolomite i s in parts interbedded with cherts and may be white to grey in colour 

but weathers to dull brown. They outcrop on the south eastern extremity of 

the Katunga Hi l l s and have been intersected in boreholes in t h i s area, on the 

eastern f lanks of Iron Prince, near Iron Baron and on the range about one 

mile north of Mt. Middlebaek North. The l a s t named l o c a l i t y i s reputed to 

show the best exposures where a bed of dolomite exceeds 200 f t . in th ickness . 

There are a l so widely separated deposi ts of dolomite on the southern end of 

the Camel Hi l l l i n e of ridges northwest of Kimba Gap, at Cook North, on the west 

flank of Iron Knight and on the Iron Duchess (Miles and Eley, 1952) 

The extent of these deposits i s not f u l l y known though they Ull 

appear to be small . 

Part ial chemical analyses of a number of grab samples from the 

l o c a l i t i e s shown in f i g . 25 are tabled below: 

Local i ty CaC03 iV£i C03 

! 

S i 0 2 Fe203 FeO MnO 

1 53.52 32.65 2 .42 n.d. n.d. 

2 45.94 33.03 5 .18 4 .50 0 .18 6 .75 

3 52.95 31.47 2 ,20 4 .76 2,75 1.25 

4 24.61 1,07 5.38 n.d. n.d. n.d. 

5 52.94 34,83 0 .18 0.21 7 .10 0 .70 

6 53.01 38.33 0 .44 0 .70 3 .23 1.76 

7 52,61 34.83 0 .48 0.-17 7 .35 0 .70 
8 24.61 1.06 51.78 5 .38 0.11 5.71 

9 55.13 31.83 0 .90 0.81 1 6 .48 0 .93 

10 50.59 | 35.68 2.07 5. 61 4 .16 
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Dolomites outcrop at a number of l o c a l i t i e s south of the Middleback 

Range,but only those located in the Cowell d i s t r i c t (Johns, 1959, 1961) appear 

to have reserves s u f f i c i e n t to encourage exploitat ion, , 

The Carpa and Mangalo dolomite deposits were invest igated in some 

d e t a i l by the Broken Hil l Pty. Co. Ltd. , prior to the development of deposits 

Ardrossan. At the Mangalo l o c a l i t y (No. 6, Fig. 26) several deep trenches 

have been cut across the bed. The Carpa deposit ( l o c a l i t y 4) has been te s ted 

by a number of shallow costeans and a shaft 50 f e e t deep, from the bottom of 

which have been driven crosscuts to the l imit of the bed. Partial analyses 

ava i lab le are tabled below: 

Local i ty CaCOg MgCOg S i 0 2 Fe203 Mn02 

1 67.57 29.29 7 .76 0 .33 0 .02 

2 56.12 39.81 3 .02 0,41 n.d. 

3 54.89 43.75 1.88 0 .32 n.d. 

4 50.35 58.99 3 . 2 1.1 Tr. 

5 52.89 45.33 0 .74 0.37 n.d. 

(2) Proterozoic and 

(a) Fleurieu Peninsula 

( i ) Normanville - S e l l i c k Hi l l (See Fig. 27) 
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Cambrian dolomites and dolomitic l imestones outcrop almost 

continuously in a bel t along and near the coast between Normanville and 

northerly to beyond S e l l i c k H i l l . Reserves are enormous and conditions for 

quarrying general ly good. Proterozoic dolomitic limestone (the Brighton 

limestone equivalent) has been sampled in several l o c a l i t i e s west of Myponga. 

The various sampled sect ions of these deposi ts are l i s t e d hereunder. 

Local i ty 1 (Hd. Myponga, s e e s . 621, 623) . 

A number of samples taken from the surface and from diamond d r i l l 

holes at the Myponga dam s i t e , 40 miles south of Adelaide general ly have a high 

s i l i c a content (up to 50%) and showing the fol lowing ranges of composition: 

CaC03 13% - 83% and MgCOg 1.6% - 17.4%. 

Locality 2 (Hd. Myponga, s e e s . 437, 458, 473 and 262, north of 

Carrickalinga Head). 

Massive grey dolomitic members of the "upper" Archaeocyathinae 

horizon outcrop strongly along the coast between th i s point and Myponga 

Beach.Samples taken from east to west show the fol lowing ranges of composition, 

each sample representing a width of 200 f t . 

CaCOg MgCOg S i 0 2 Fe20g A 1 2°3 P2°5 

66.3 24.0 5 . 2 0 .93 1.95 0 .06 

74 .2 18 o 5 4 . 5 0.57 1.82 0.07 

53.6 37 .2 5 .6 0.91 1.83 0 .10 

57.1 39 .3 2 .4 0 .64 1.24 0 .08 

57,4 35.1 4 .4 0.87 1.88 0.11 

60.6 35,8 1.7 0 .56 1.04 0 .06 

56 .2 40 .0 2 .1 0 .60 0 .96 0 .06 

57.7 37.4 2 .80 0.58 1.31 0 .09 

52.4 40 ,5 4 .30 0 .75 1.56 0.09 

55 .2 33.8 3 .15 1.20 1.24 0 .09 

57.4 37.3 3 .30 1.03 0 .88 0 .09 

7 0 . 0 24.8 3 .90 0 .45 1.10 0 .05 

71 .5 23.7 3 .35 0 .50 1.44 0 .06 

84.5 12.1 2 .05 0 .42 1.27 0 .05 

83.4 12.3 2 .60 0 .36 1.28 0.04 
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Sample No. CaCOg MgCOg S i 0 2 Fe20g Al20g P 2 O 5 

16 89 .5 6 .70 2 .20 0 . 3 0 1 .22 0 .04 

17 90 .8 6 .25 2 .25 0 .19 0 .75 0 .06 

18 85 .8 8 .85 2 .70 0 .60 1,62 0 .06 

19 78 .2 17.5 2 .10 0 .42 lo 16 0 . 0 8 

20 79 .2 16.9 2 .20 0 .36 0 .98 0 .08 

21 83 .0 13.1 2 .60 0 .32 0 .89 0 .07 

22 66.1 30 .9 1.50 0 .38 0 .99 0.11 
i 

L o c a l i t i e s 3, 4 and 5 (Hd. Myponga) 

The three samples whose analyses are tabled below represent grab 

samples from coasta l exposures: 

Local i ty No. CaCOg MgCOg Si02 Fe20g Al2Og p2°5 

3 53,4 41.8 2.26 1.00 1.15 0.04 

4 53.5 41.9 2.14 0.95 0.90 0.03 

5 
i 

55.2 37.0 2.72 2.25 1.29 0.07 
^ „ mi • , , 

Local i ty 6 (Myponga Beach) 

Rocks s imi lar to those of l o c a l i t y 2 (above) sampled here are 

somewhat more s i l i c e o u s and enclose more s l a t e y bands. Analyses of the samples 

from east to west over 100 f t . i n t e r v a l s fo l low: 

Sample No. CaCOg MgCOg S i 0 2 Fe20g Al20g P2C5 

1 69.4 25.5 2 .70 1.07 1.24- 0.07 

2 66 .4 27.5 2 .60 1.48 1.44 0 .06 

3 59 .2 36.7 2 .60 1.08 1.08 0 .08 

4 61.7 26.4 8 .70 0 .69 2 .45 0 .14 

5 - - 20.4 - - -

6 55 .9 40 .6 1.40 0 .74 0 .82 0 .16 

7 55.7 38 .3 3 .35 0 .70 1.19 0 .09 

8 54 .3 39 .4 3 . 6 0 0 .61 1.47 0 .06 

9 64 .2 23 .5 7 .25 1.34 2 .65 0 .11 

10 74 .4 3 .35 14.1 1 .60 
i 

5 .30 0 .19 
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Local i tv 7 ( s e e s . 608, and 611P, Hd. Myponga) 

The dolomitic beds here sampled include members of the S e l l i c k Hi l l 

l imestone formation which are s t r a t i g r a p h i c a l l y below the other dolomites 

outcropping in th i s region and here exposed in a domed a n t i c l i n a l core . 

Samples taken from east to west analysed as below: 

Sample width ( f t ) . CaCOg MgCOg S i0 2 Fe20g Al20g P2°5 

100 85.4 10.7 2 .10 0 ,52 1.16 0 .04 

100 87.8 6 .65 3 .40 0.87 0.87 0 .04 

100 76 .3 8 .05 10.5 1.62 2.45 0 .13 

100 69.1 22.8 3 ,80 1.67 1.50 0 .05 

800 f t . of s i l i c e o u s calcareous s l a t e s 

100 49.9 35.6 3 .90 1.82 2.95 0 .03 

100 50.6 37.7 4 .40 2.75 2.45 0 .04 

100 54.8 35 .5 2 .20 2.75 1.42 0 .03 

100 56.4 35.4 2 .85 2 .60 1.75 0 .03 

100 53.6 38.6 2 .10 3 .05 1.25 0 .03 

100 54.4 35 .6 3 .30 3 .00 1.88 0 .03 

100 54.6 32 .8 3 .90 4 .90 2.05 0 .05 

100 54 .2 33.6 5.65 1.65 2 .70 0 .03 

100 64.9 14.7 12.3 1.36 5 .10 0 .06 

200 - - 40.0 - - -

100 78 .0 6 .30 9 .00 1.41 3 .60 0 .05 

100 83 .2 7 .10 5.65 0 .75 2 .50 0.07 

100 68.4 9 .50 
i 

13.9 1 .44- 4 .75 0 .15 

Local i ty 8 ( s e e s . 727, 733, 678, 679, 680 e t c . Hd. Willunga, S e l l i c k Hi l l 

A s e r i e s of dolomites and dolomitic l imestones and shales which outcrop 

at S e l l i c k Hi l l are well exposed along the old ; road in the fol lowing order 

from the west - mottled ' l imestone' (100 f t . ) , f i n e c r y s t a l l i n e f laggy ' l imestone' 

(400 f t . ) , archaeocyathinae ' l imestone' (200 f t . ) , on which a quarry i s based, 

impure banded ribbon ' l imestone' (300 f t . ) , calcareous shales (600 f t . ) , and 

blue grey c r y s t a l l i n e limestone (160 f t , ) - a l l overturned and dipping south 

eas ter ly at angles varying from 50° to 80°. 
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Jack (1926) sampled the beds at th i s l o c a l i t y to determine the 

nature and extent of these depos i t s . The fol lowing analyses were derived 

from s amples "recently taken (Thomson, B, P,, 1961) from east to west across the 

two main dolomitic horizons: 

1 
Width Sample ( f t . ) j CaCO* ! 

6 i 
MgCOg Sio2 P2°5 

100 53.2 40.1 2 .70 0.04 

10 52.5 40,9 0 .78 0 .03 

10 86.4 6 .65 2.15 0 .07 

10 55.8 36.8 2 .50 0 ,05 

10 80.2 11.9 2.65 0.07 

10 53.0 40.4 2 .65 0.04 

10 53.8 40.1 2 .20 0.04 

10 56.2 36.9 2 .25 0.05 

70 66.6 3 .40 19.4 0 .53 

70 61.2 2 .60 22.9 0 .45 

100 67.2 2 .35 17.2 0 .18 

150 81.7 1.55 9 .8 0.21 

120 81.0 7 .00 6 .65 0.17 

100 53.7 40 .2 2 .60 0 .12 

100 58.2 34.6 2.85 0 .08 

100 51.4 39 .8 4 .05 0 .25 

120 57.8 20.3 13.1 0 .25 

120 73.7 22,4 1.75 0.04 

180 63.8 28.9 3 .60 0 .15 

100 73 .0 16.7 6 .30 0.28 

(b) Central Region 

( i ) Beaumont (Fig. 28) 
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Dense f ine grained s i l i c e o u s blue dolomites (Beaumont Dolomite) 

outcrop near the scarp of the Mount Lofty Ranges south east of Adelaide at 

Beaumont, near the Dev i l ' s Elbow and at Brown H i l l . 

A number of thin dolomite beds are separable (Barnes and Kleeman, 1934). 

The th ickes t beds have provided quarry s i t e s for the production of building 

stone and l e s s e r for road building aggregate. 

Analyses of samples taken from the various deposi ts as indicated 

on f i g . 28 are as below: 

Local i ty CaCOg MgCOg S i 0 2 
Fe2 
ai2 

1. Hd. Adelaide , s e c . 1005 46.99 34.94 12.7 3 . 4 

2. 42.68 32.21 24.7 2.7 

3. Hd. Adelaide, 
267 

s e e s . 266, 
80.00 12.76 5 .1 3 . 5 

4. Near Dev i l ' s Elbow 38.75 30.76 27,5 3 . 4 

5. it 43.75 33.89 22.0 3 .4 

6. it 40.89 31.59 27.6 3 . 0 

7. Hd. Adelaide, sec . 1094 38.77 27.80 28.9 n.d 

8. Hd. Adelaide, s e c . 1121 49.89 38.02 6 .86 n.d 

9. Hd. Adelaide, s e c . 911 37.72 28.70 29 .0 n.d 

( i i ) Castambul - Montacute (Fig. 29) 
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The dolomites of t h i s region comprise dolomit ic l imestone, dolomite, 

s i l i c e o u s dolomite and magnesite interbedded with calcareous s l a t e s , p h y l l i t e s 

and q u a r t z i t e s . The dolomite members range from f i n e l y laminated to massive 

rocks and from white , cream and buff to grey or blue in colour . They have 

been quarried at a number of s i t e s e x c l u s i v e l y for the production of general 

aggregate. 

Local i ty 1 ( s e c . 5494, Hd. Yatala, Castambul) 

The Lower Torrens Dolomite i s here 500 f t . thick and varies in 

texture and composition from a dense massive white dolomite through g r i t t y 

dolomites to dolomit ic sandstone (Johns, 1950). Large reserves of e a s i l y 

a c c e s s i b l e s tone extend northerly from the Torrens Gorge a d i s tance of two miles. 

Two samples whose analyses fo l low were taken from a quarry face each over a 

length of 100 f t . (from west to e a s t ) . 

Sample No. 

1 

2 

CaCO-: 

48 .7 

MgC03 S i 0 2 Fe 2 0 3 AI 2O 3 P2°5 
L , , . , J 

- 32 .3 - -

35.1 .10.2 0 .49 2 .90 0 .03 

( s e c . 333, Hd. Onkaparinga) 

Buff to grey dense uniform textured dolomites are here exposed on 

the s t eep s lopes immediately south of the Toreens Gorge road, in a bed 200 f t . 

thick and disturbed by f a u l t i n g . Reserves here exceed Vz mi l l ion cub. yds. 

(Johns, 1950). Two samples taken showed on analys i s the fo l lowing: 

Sample No. CACOG MgCOg S i 0 2 Fe2OG AI2O 

1 41 .5 40 .0 5 .85 0 .66 1.44 

2 50 .2 33 .1 12.6 0 .66 2 .30 

P2°5 

0.02 

0.02 
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Loca l i t i e s 3 , 4 and 5 (Sees. 326, 329, 330, 332 and 833, Montacute) 

Massive blue dolomite, sandy dolomites and dolomitic s l a t e s over 

600 f t . in thickness which outcrop north of Montacute have been mapped in 

d e t a i l and have been tes ted by diamond d r i l l i n g (Nixon, 1961 a and b). 

Samples taken over a length of 100 f t . at l o c a l i t i e s 3 and 4 contained over 

20% s i l i c a . A sample from Sec. 330 ( l o c a l i t y 5) analysed as below: 

CaCO, 

48.29 

MgCO„ 

38.77 

SiO, 

8.14 

( s e e s . 5536, 5539, Hd. Onkaparinga) 

Detailed mapping (Nixon, 1959a) has been undertaken and a f u l l sequence 

which comprises blue dolomites and sandy dolomites with mica s c h i s t s , quartz i tes 

and dolomitic s l a t e s has been def ined. Mpgnesitic horizons, sedimentary 

breccias and cherts occur. The same'strata have been mapped in d e t a i l north 

of the River Torrens towards Anstey Hi l l in Hd. Yatala, s e e s . 5394 and 5548 

(Nixon, 1962). Quarries for the production of bitumen and general aggregate 

have been es tabl i shed in these deposits (Riverview quarr ies ) . 

Samples taken over a length of 700 f t . in Torrens Gorge showed a 

s i l i c a content in excess of 30%. while s e l ec ted material analysed as under: 

CaCOj 

44.48 

42.68 

MgC03 

36.66 

41.00 

SiOr 

17.04 

13.2 

( s e c . 5634, Hd. Yatala, Tea Tree Gully) 

Blue dolomite almost 150 f t . in thickness has been here mapped and 

t e s t e d by diamond d r i l l i n g (Denholm, 1958). Fine grained and s i l i c e o u s 

dolomites have been quarried for the production of bitumen aggregate. Samples 

taken over a width of 220 f t . contained over 33% s i l i c a . 

Dolomites and dolomitic s l a t e s which outcrop sporadical ly adjacent 

to Dry Creek near Modbury (Hd. Yatala, s e e s . 721, 1567, 1568 e t c . ) have been 

d r i l l e d and reported on (Nixon, 1959b) but analyt ica l data are lacking. 
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(Fig. 30) ( i i i ) 
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In t h i s region the dolomites sampled are th in , discontinuous and 

general ly poorly exposed. They are of Proterozoic (Torrensian) age. 

Local i ty Jl ( s e c . 1523, Hd. Para Wirra, 3 miles S. of Williamstown) 

Serpentinized green and white marbles have been mapped in t h i s 

v i c i n i t y . Steeply dipping white t a l c o s e dolomite was sampled here over a 

width of 100 f t . in a deep gu l ly somewhat d i f f i c u l t of access near the South 

Para reservoir* Analysis of t h i s stone i s as below: 

CaC0_ 

4 8 . 6 

MgCO 

38 .6 

s io 2 

1.42 

F e 2 ° 3 

0 .52 

A12°, 

5 .40 

P2°5 

0 .03 

Local i ty 2 ( s e c . 981, Hd. Barossa, 2 miles NE Williamstown) 

White banded dolomite was here sampled over a width of 35 f t . where 

i t i s exposed in two small quarr ies . There appear to be large reserves 

a v a i l a b l e . A part ia l ana lys i s fo l lows: 

CaC0„ 

4 6 . 3 

MgCO, 

36 .2 

SiO, 

2.10 

Fe203 

0 .46 

A I 2 O 3 

7 .05 

p2®c 

0 .03 

Local i ty 3 ( s e c . 764, Hd. Moorooroo, 3 miles E. of Rowland F l a t ) 

So f t white powdery and t a l c o s e dolomite sampled over a width of 

200 f t . showed a content of s i l i c a varying from 22 - 28%. 

( c ) Lp.wer North 

( i ) S t o n e f i e l d ( see Fig. 31) 

Reference 

COATS, R.P. (1959) Truro Geological Map (1 i n . = 1 mile s e r i e s ) 

At t h i s l o c a l i t y ( s e c . 23, Hd. Brownlow, 4 miles N. of S t o n e f i e l d ) 

creac to brown s i l i c e o u s dolomites outcrop over a width of 30 f t . , s i l i c a 

content of a sample taken was 40%. 
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( i i ) Kapunda ( see Figs . 12 and 13) 
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Local i ty 5 ( s e c . 1473, Hd. Kapunda) 

Grey-white t a l c o s e marble poss ib ly equivalent to the Brighton 

Limestone i s here exposed in a shallow quarry. An ana lys i s of t h i s stone 

sampled over a width of 64 f t . i s as below: 

CaC03 

73 .1 14.7 

S i 0 2 F e 2 ° 3 AI 2O 3 P2°5 

7 . 4 5 0 .61 1 .70 0 .01 

Local i ty 6 ( s e c . 1413, Hd. Belv idere) 

S i l i c e o u s dolomites which outcrop poorly in t h i s area showed 

20-40% s i l i c a over a sampled width of 300 f t . 

Local i ty 12 ( see f i g . 1 3 M s e c . 200. Hd. Jul ia Creek) 

A bed of cream-brown dolomite sampled over a width of 50 f e e t showed 

the fo l lowing on ana lys i s : 

CaCO-g 

45 .4 

MgCOg 

33.4 

S i 0 2 

11.0 

Fe 20 3 

1.55 

AloO, 2 3 

1 .53 

P2° r 

0.04 

Local i ty . 9 (Fig . 12) ( s e c . 1665, Hd. Nuriootpa) 

Local i ty 10 ( s e c . 1666, Hd, Nuriootpa) 

A bed of Torrensian dolomite i s traceable over a d is tance of about 

one mile from a point about two miles south of Daveyston. Samples taken from 

eas t of old copper workings were analysed as below: 

Local i ty CaCOg MgCOg S i 0 2 * V 3 

10 

11 

36.44 

34 .93 

32.08 

31.17 

30.18 

25 .60 

0 . 4 0 

0 .36 
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rt (Fig. 32) 

DICKINSON, S.B. and COATS, R.P. (1957) Kapunda Geological Map 

(1 in . = 1 mile s e r i e s ) . 

Thin l e n t i c u l a r and highly s i l i c e o u s dolomites in th i s region are 

insubordinate members of the Torrensian Ser i e s . The various l o c a l i t i e s 

sampled with relevant ana ly t ica l data fol low: 

Local i ty Hundred Sect ion 
Width 

Sampled(ft) 
CaCOg 

> 

MgCOg S i0 2 Fe 20 3 Al20g P2°5 

1 Alma 438 100 46.5 40 .2 11.8 0.21 0 .78 0 .01 

2 Alma 260 35 - - 95.9 - - -

3 Alma 610 100 - - 60-80 - - -

4 Alma 128 96 31.4 49 .3 15.5 0 .60 2 .10 0 .02 

5 Light 292 95 - - 35.4 - - -

6 Light 492 60 - - 41.6 - -

( i v ) Riverton - Auburn (Fig. 33) 

Reference 

WILSON, A.F. (1952) Trans. Roy. Soc. S. Aust. 75, pp. 131-149. 

Dolomites are prominent members of the Adelaide System developed in 

the region extending from Riverton northwards beyond Auburn. They comprise 

l e n t i c u l a r members in the Willouran Series (River Wakefield Group) while the 

Torrensian Montacute Dolomite equivalent (Sk i l loga lee Dolomites) are major 

units (Wilson, 1952). 

Local i ty 1 ( s e c , 75, Hd. Upper Wakefield, 5 miles NW. of Rhynie) 

White arenaceous o o l i t i c limestone sampled here showed the fo l lowing 

on analys i s : 

CaCOg MgCOg s i o 2 
Fe 2 0 3 ) 
A1203) 

46.72 5 .70 46.98 0 .60 

More commonly the carbonate members are reported to be pale cream 

coloured massive very f i n e grained dolomites . 
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L o c a l i t i e s 2 and 3 ( s e c . 68, Hd. Upper Wakefield) 

Very pale du l l -b lue f i n e grained dense dolomite occurs here as a 

narrow bed, 5 f t . in th ickness , and as a near basal bed in a magnesite sequence. 

An ana lys i s fo l lows; 

S i 0 2 
Fe203) 
AI 2O 3 ) 

12.42 1.66 

Local i ty 4 ( s e c . 508, 506, Hd. Alma) 

Cream coloured dense f i n e grained dolomite from t h i s l o c a l i t y 

contained the fo l lowing: 

CaCOg 

53.76 

MgCO, 

44 .40 

sio2 

1.14 

Fe90„) 

0 .98 

( s e c . 65, Hd. Upper Wakefield) 

A specimen considered typ ica l of the S k i l l o g a l e e Dolomites and 

comparable with the dolomites of the Torrens Gorge showed the fo l lowing on 

ana lys i s : 

CaCOg MgC03 S i 0 2 
FenOo) 
A W 

50.86 41.46 6 .20 1 .22 

( s e e s . 210, 557, Hd. Alma) 

Thin bedded and contorted cherty blue grey dolomite 3 0 f t . in 

th ickness sampled here-analysed as below: 

Fe0Oo) 

« 2 ° 3 > 

Numerous dark grey very f i n e grained dense dolomites occur as th in 

bands within dolomit ic shales - these Auburn dolomites are general ly s i l i c e o u s . 

Analyses are tabled below: 
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Local i ty CaCO, MgCO, SiO. 
2 

7, s ec , 547, Hd. Upper Wakefield 37.42 27.48 30.12 4 .64 

8, sec . 275, Hd. Upper Wakefield 46.16 39.90 12.36 1.78 

9, sec . 396, 397, Hd. Saddleworth 37.46 29.74 29.90 2 .40 

(d) 

( i ) Kulpara 
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Dolomites and limestones are conspicuous members of the Cambrian 

group of sediments exposed along the eastern flanks of a prominent f a u l t 

scarp to the north and west of Gulf St . Vincent at and south of Kulpara, 

70 miles from Adelaide (Horwitz, 1959). They comprise two members, the 

lower one (Kulpara l imestone) i s general ly buff coloured and i s a dolomite, 

being succeeded by the Parara Limestone which i s blue grey in colour and having 

a much lower magnesia content. 

Reserves of uniformly high grade dolomite are considerable and 

quarry s i t e s are readi ly ava i lab le . Sturtian dolomitic l imestones in t h i s 

region appear to be very s i l i c e o u s . 

Local i ty 1 ( s e e s . 229, 230 and 233, Hd. Kulpara, 2 miles E. of Kulpara) 

The Kulpara limestone sampled here i s uniform in chemical composition 

as demonstrated, by the fo l lowing analyses; the samples were taken over lengths 

of 100 f t . from east to west. 
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A 

>le No. CaCO 
3 

MgC03 SiO. 
2 

F e 2 ° 3 AI 2O 3 P2°5 

1 7 0 . 6 26 .3 2 .70 0 . 7 0 0 .32 0 .01 

2 53 .6 44 .1 1.76 0 .51 0 .32 0 .01 

3 53.7 43 .9 1.56 0 .44 0 .29 0 .01 

4 53.4 43 .5 2 .55 0 .46 0 .26 0 .01 

5 5 4 . 0 44 .6 1.04 0 .38 0 .23 0 .01 

6 53 .5 44 .6 1.71 0 .39 0.37 0 .01 

7 53 .1 44 .2 2 .30 0 .38 0 . 3 0 0 .01 

8 53 .5 4 4 . 0 1.61 0.57 0 .25 0 .01 

9 51.7 4 3 . 0 4 . 0 0 1.00 0 .39 0 .02 

( s e c . 230, Hd. Kulpara) 

The three f i r s t samples l i s t e d below were taken from outcropping 

Parara Limestone, the others represent the Kulpara Limestone. 

Quarries s i t u a t e d adjacent to the main road have provided a source of 

aggregate for road bui lding (Wade, 1952). 

Analyses below are of samples taken from east to west, each 

representing an in terva l of 100 f t . 

Sample No. CaCOg MgCOg S i 0 2 Fe20g A 1 2°3 P2°5 

1 8 9 . 0 5 .80 2 .35 1.94 0 .39 0 .04 

2 8 1 . 3 16.2 1.14 1.19 0 .38 0 . 0 3 

3 80.1 16.5 0 .89 1 .80 0 .31 0 .03 

4 54.7 42 .3 1.19 0 .82 0 .38 0 .03 

5 53.9 4 3 . 0 1 .43 0 .77 0 .57 0 .01 

6 54 .0 43 .6 1.19 0 .71 0 .39 0 .01 

7 53 .5 44 .5 1.21 0 .61 0 . 4 0 0 .01 

8 53 .6 43 .1 2 .10 0 .69 0 .56 0 .01 

Loca l i ty 3 ( s e c . 206-207, Hd. Kulpara) 

A diamond d r i l l hole completed at t h i s s i t e penetrated over 300 f t . 

of grey and buff dense, but in places brecc iated, dolomite ( the Kulpara 

Limestone) before encountering the underlying q u a r t z i t e s . The s p l i t core was 

analysed over the i n t e r v a l s indicated below. 
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iSample Interval 

15 - 50 

50 - 100 

100 - 150 

150 - 200 

200 - 250 

250 - 331^ 

CaCOg 

51.78 

51.78 

52.50 

52.68 

52.14 

49.47 

MgCOg 

43.19 

43.30 

43.93 

43.93 

43.39 

40.37 

Si0 2 

3.05 

2 .40 

2.10 

2.40 

2 .70 

7 . 0 0 

Fe 20 3 

0.75 

0.84 

0 .56 

0.67 

0 .76 

1.39 

A I 2 O 3 

0.88 

0.98 

0.68 

0.36 

0.44 

1.26 

p2°5 

0.01 

0.02 

0.02 

0.02 

0.02 

0.04 

Locality 4 ( s e e s . 204, 206, 208, Hd. Kulpara, Canowie) 

Kulpara Limestone here sampled i s the outcropping equivalent of the 

sec t ion intersec ted in the bore ( l o c a l i t y 3) above and i t maintains the same 

high uniform grade in an area where there are considerable reserves of 

quarryrble stone. 

Samples taken over 100 f t . lengths showed the fol lowing on analys i s : 

Sample No, 

1 

2 

3 

4 

5 

6 
7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

CaC0„ 

82.65 

87.39 

69.61 

52.26 

53.45 

53.23 

53.77 

53.88 

53.99 

53.77 

52.69 

53.13 

53.45 

54.63 

53.66 

53.88 

53.10 

53.70 

MgC03 

1.82 

4 .90 

25.34 

42.68 

42.68 

43.32 

44.05 

43.95 

43.68 

43.86 

42.86 

43.86 

41.68 

43.32 

42.59 

43.59 

41.80 

41 .60 

SiOj 

6.52 

2.81 

1.61 

0 .93 

1.51 

1.76 

0.88 

0.85 

0 .78 

0 .92 

3.27 

1.00 

1.10 

1.39 

1.59 

1.61 

3 .65 

4 .85 

Fe 20 3 

4-

4.61 

3 .66 

2.45 

2.08 

1.85 

0.68 

0.44 

0 .78 

0 .83 

0 .65 

0.51 

0.37 

0.99 

0.67 

1.04 

0 .85 

0.91 

0 .89 

A I 2 O 3 

1.29 

0.64 

0 .36 

0.27 

0 .31 

0.31 

0 .34 

0.20 

0.22 

0 .30 

0 .36 

0 .93 

1.03 

0.31 

0 .55 

0 .25 

0.41 

0.57 

P2°5 

2.81 

0.21 

0.05 

0 .05 

0 .03 

0.01 

0.01 

0.01 

0.02 

0.01 

0.01 

<0.01 

0 .03 

0.01 

0.02 

<0.01 

0.03 

0 .03 J 
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Local i tv 5 ( s e e s . 356, 357, Hd. Clinton) 

Grey and brown mottled, rubbly limestones sampled in t h i s area are 

s i l i c e o u s along the eastern part of the outcrop (20 - 40% Si02) - these are 

underlain by purer limestones and dolomites near the base. Samples taken over 

100 f t 0 in terva l s across the Kulpara Limestone showed the fo l lowing contents: 

Sample No. 

1 

2 

3 

4 

CaCOg MgCOg Si02 Fe20g Al20g P2°5 

80.2 1.91 13.4 1.12 2.35 0.04 

87.1 3.00 7,25 0.96 1.29 0.63 

85,4 3,35 8.25 0.99 1.56 0.46 

55.4 43.8 0.41 0.69 0.19 0.03 

( s ec , 46, Hd. Clinton) 

In Clinton s trat igraphic bore no. 1 grey Kulpara Limestone was 

penetrated below 310 f t . of Tertiary and Quaternary sediments. The bore 

passed into the underlying quartz i tes at 336 f t . Samples taken at 5 f t . 

in terva l s within the limestone sequence were analysed as below: 

Depth 

311 f t . 5 in s . 

316 f t . 2 ins . 

321 f t . 

326 f t . 

331 f t . 

336 f t . 

CaCOg | MgCOg 

22.6 

24.7 

22.5 

23.3 

19.4 

20.4 

15.9 

16.9 

16.1 

16.5 

13.8 

14,1 

Local i ty 7 (Sec. 321, Hd. Clinton) 

Dolomitic l imestones, with s i l t s t o n e s and quartz i te lenses of the 

Sturt ian Ser ies extend over a distance of some s i x miles near the scarp west 

of Gulf St , Vincent. Though the contents of insolubles in the fo l lowing part ia l 

analyses were not determined i t i s obvious that they are high: 

CaCO, 

63.57 
78 .93 

MgCOg 

1.99 
8 . 9 9 
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Local i tv 24, ( f i g . 14.^(-near Wallaroo j e t t y , Wallaroo, Hd. Tiparra) 

A sample of Kulpara Limestone exposed along the foreshore at 

Wallaroo was taken for part ia l analys is - re su l t s are as below: 

CaCOg MgCOg 

49 .3 40.8 

Local i ty 25. ( f i g . 14)(near Wandilta Mine, Kadina) 

An analys is of dolomitic limestone from th i s l o c a l i t y i s as below: 

CaCO. 3 ! MgCOg 

57.85 34.65 

S i 0 2 

0.10 

Fe 2 0 3 ) 
AI2O3) 

0 .73 

( i i ) Ardrossan (Local i ty 12, f i g . 14) ( s e e s . 31E, 33 and 31W, 

Hd. Cunningham and s e e s . 59, 60, 61, Hd. Muloowurtie, 

1 to 4 miles south of Ardrossan, 95 miles by road 

from Adelaide). 
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A programme of diamond and auger d r i l l i n g was i n i t i a t e d during 1945 

on a deposit of dolomite, (The Kulpara Limestone) which outcrops in a low scarp 

to the west and south of Ardrossan township. The construction of a crushing 

plant and loading i n s t a l l a t i o n s were authorised in 1948 and f u l l production 

commenced by the Broken Hi l l Proprietary Co. Ltd. in 1950. 

Plant has been designed to meet the requirements of B.H.P. Co. Ltd. 

s t e e l p lants , the dolomite being used as a refractory f e t t l i n g material and 

for l in ing open hearth furnaces at the Newcastle, Pt. Kembla and Whyalla 

steelworks, and incorporates a j e t t y 3,055 f t . long with an 800 f t . T-head 

carrying a conveyor b e l t , crushing plant and bins. 
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Present output exceeds 180,000 tons per year and production to 

date t o t a l s 1% mil l ion tons. 

The dolomite i s f i n e grained dense and buff in colour and i s 

gently fo lded. Dr i l l ing has confirmed metal lurgical grade material over a 

large area. 

Karst topography developed over the upper surface of the dolomite 

i s a feature of the deposit in the upper l e v e l s of the main quarry where c lay 

i n f i l l i n g s and Tertiary g r i t s cons t i tu te overburden (Johns, 1961). 

A typica l analys is i s as below: 

CaCO 
o 

MgCOg S i 0 2 Fe203 A 1
2 ° 3 MnO 

55.05 43.05 0 .50 1.00 0 .42 0 .26 

( e ) Flinders Ranges 

See under II Limestones 

(3) Tertiary Dolomites 

(a> Lower South East ( see f i g . 18) 

COCHRANE, G.W. (1952)a Mining Review 92, pp. 71-78 

COCHRANE, G.W. (I952)b Mining Review 93, pp. 117-121 

JACK, R.L. (1923) Geol. Surv. S. Aust. Bul l . 10, pp. 44-15. 

SPRIGG, R.C., COCHRANE, G.W. and SOLOMON (1951) Penola Geological 

Map (1 in . = 4 miles s e r i e s ) . 

Dolomites have been developed in several areas in the Lower South 

East by metasomatic replacement of bryozoal l imestones general ly in proximity 

to f a u l t s and a re la t ion i s inferred between dolomit izat ion and volcanic 

a c t i v i t y (Cochrane, 1952). I t i s doubtful whether the dolomit izat ion i s of 

s trat igraphic s i g n i f i c a n c e and where dips exceed 40° f a u l t i n g i s known or 

suspected. The dolomites are usually pink in colour, but may be white or 

yellow; they are of variable hardness and texture . There i s a comparative 

absence of rock types intermediate in composition between limestone and 

dolomite. 

Local i ty 4 ( f i g . 18) ( s e e s . 200, 205, 213, 204, Hd. Hindmarsh, 
Up and Down Rocks) 

Large deposits of good qual i ty hard pink and yellow brown dolomites 
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are exposed in a f o s s i l sea c l i f f , 3 miles E.S.E. from Tantanoola. Dolomitization 

i s irregular and unpredictable and gives way to normal bryozoal limestones 

both l a t e r a l l y and v e r t i c a l l y over short distances (Cochrane, 1952). 

A diamond d r i l l programme undertaken in 1949 out l ined reserves 

s u f f i c i e n t for the provision of b a l l a s t for the S,A. Railways Department and 

new quarries were es tabl i shed on the depos i t . 

Samples of the various dolomites showed the fol lowing ranges of 

composition: 

CaCO„ 

57.59 to o3.98% 

MgCOg 

35.24 to 39.89% 

SiO„ 

0 .22 to 0. 

Al)2°3 

0 .44 to 1.54% 

Localjtv 19 ( s e e s . 385, 724, 717, 721 e t c . Hd. Blanche, near 

Burnda railway s i d i n g . ) 

Over an area of some 18 sq. miles, north and south of the railway 

l i n e pink and white dolomites occur as bedded replacements within bryozoal 

l imestone adjacent to a major zone of fau l t ing (Cochrane, 1952). Stone of 

variable hardness has been worked from a number of shallow openings (Jack, 

1923). 

Three analyses avai lable fol low: 

Hd. Blanche CaCOg MgCOg Si0 2 Fe20g Al20g P 2° 5 

s e c . 724 58.66 40.79 0.28. 0.27 0 .12 0.07 

s e c . 717 59.46 40.00 0 .22 0 .03 0 .24 0 .06 

sec . 721 65.86 
• 

32,62 0 .66 0 .10 Tr. 

Local i ty 20 (Blue Lake, Mt. Gambier) 

On the northern s ide of the lake pink dolomite which grades 

l a t e r a l l y into bryozoal limestone underlies the basal t and volcanic ash 

accumulations. Typical analyses approximate the fo l lowing: 

CaC03 

60.19 

MgCOg 

39.47 
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(Hd. Caroline, adjacent Mt. Garabier - Nelson road) 

A narrow dolomitized zone i s traceable for a distance of more than 

one mile along the Nelson Fault - the zone of replacement being sharply 

defined and very narrow. 

(4) Late 
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MADIGAN, C.T. (1930) Geog. Jour. 76. 

WEIR, L.J. (1960) Mining Review 110, pp. 123-125. 

See also under II Limestone, (5) Whiting, page 61* 

Aspects of present day carbonate sedimentation in shallow water lagoons 

and at the closed shallow end of the Coorong have been discussed by Forbes (1955), 

Alderman and Skinner (1957) and Alderman (1959). Ca lc i te and dolomite are 

both present in most l o c a l i t i e s , elsewhere dolomite i s the dominant carbonate 

mineral. 

Older, but as yet of undefined age, dolomites have been described at 

Lake Eyre (Madigan (1930); King (1956) and Johns (1962)) , and in the bed of 

Lake Torrens (Johns (1962). The dolomites outcropping on the southern shore of 
Madigan Gulf, 

Lake Eyre are hard and massive and display intraformational p e l l e t s tructures . 

Boreholes in the bed of the lake showed a thickness of almost 150 f t . of dolomitic 

sediments - hard and s o f t dolomite (displaying b r e c c i o l i c s tructures in part) and 

dolomitic muds, 

At Maralinga ( f i g . 20, l o c a l i t y 5) o u t l i e r s of dolomite occur as 

cappings 30 f t , thick to d i s sec ted table lands. O o l i t i c and b r e c c i o l i c 

v a r i e t i e s s imi lar to those of the Lake Eyre region have been tes ted by diamond 

d r i l l i n g at Roadside (Johns, 1962)a. Equivalence in age has not been v e r i f i e d 

but i s suspected. 
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Partial analyses of these various deposi ts are tabled below: 

Locality CaCOg MgCOg S i 0 2 

Coorong 47.52 22,27 8 .24 

Lake Hawdon North 62.09 23,47 6 .86 

Kingston Lake 51.09 19.71 19.42 

Lake Eyre - South shore 48.93 36.40 2 .50 

53.58 38.29 4 .68 

- Bore 20 21-48 f t . 27.50 22,38 n.d 

48-79 f t . 51,09 37,65 n.d. 

79-87 f t . 37 .50 28.04 n.d. 

Maralinga 53 .8 42 ,8 0 .82 

IV MAGNESITE 

1. PRODUCTION. USAGE AND SPECIFICATIONS 

When pure, magnesite (MgCOg) i s composed of 47.6% MgO and 52.4% C02 . 

The main impurities in loca l materials are s i l i c a ( cher t ) , and lime. 

Magnesite as such has l i t t l e commercial use, but i t i s valuable for 

i t s magnesia (MgO) content. Magnesia has a high melting point , i s chemically 

inert and i s therefore s u i t a b l e for many refractory purposes. 

By heating magnesite to about 650°C most of i t s contained carbon 

dioxide i s expel led and the resul tant product i s known as caus t i c magnesite. 

Heating to 1500°C-1800°C removes a l l the carbon dioxide, leaving "dead-burned 

magnesite, which i s the material general ly used for refractory purposes. 

Dead burned magnesite i s used primarily for l in ing furnaces, 1 

part icu lar ly in the s t e e l industry, for which purpose the burned magnesite i s 

o f ten preformed as bricks of various shapes. These bricks have a low 

mechanical strength and therefore ar® l imited in use to places where they can 

be supported. Brick grade s p e c i f i c a t i o n s are MgO, 80-90%; CaO, 2-5%, S i 0 2 , 

1-6%; A1203 , 0.5-1.5% and Fe 2 0 3 , 1-7%. 

For refractory purposes the calc ined magnesite should contain a 

minimum of 87% MgO and should be f ree as poss ib le from v o l a t i l e meta l l i c 

impuri t ies . For meta l l i c magnesium production a maximim t o t a l of s i l i c a and 

lime of 1.5%is s p e c i f i e d . 
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Caustic-bumed-magnesite i s used c h i e f l y in the manufacture of 

oxychloride (Sorre l l or Sore l ) cement; s p e c i f i c a t i o n s include MgO at l e a s t 87%, 

lime l e s s than 2.5%. The principal use of th i s cement i s in the preparation 

of composition f loor ing , in which the calc ined magnesite, mixed with seagnesium 

chloride and f i l l e r s , forms a r e s i s t a n t , non-s l ip , f i r e -proof and durable f l o o r . 

Special t i l e s , imitat ion marble, drain pipes e t c . , f i reproof par t i t i ons e t c , 

heat insulator coverings for b o i l e r s , pipes e t c . are a l so manufactured from 

magnesite cement. A high lime content in the or ig ina l magnesite i s de le ter ious 

for the quick-lime formed during ca lc inat ion becomes hydrated and forms 

bulges in the s e t t i n g cement. Caustic calc ined magnesite f inds various uses 

in the rayon, f e r t i l i z e r , paper, rubber, g l a s s , enamel, and porcelain indus tr i e s . 

Other uses are for medicinal purposes in the preparation of magnesia, epsom 

s a l t s e t c . , as a base for f i r e r e s i s t i n g paints and as a whiting s u b s t i t u t e . 

Both crude and calc ined magnesite have been used to protect stored wheat, 

potatoes e t c . against pes t s . Magnesia i s a lso used in the production of 

magnesium metal. 

Most of the Australian magnesite production (approximately 85,000 tons 

in 1960) i s used for refractory purposes by the Broken Hi l l Pty. Co. Ltd. at 

the ir s t e e l works. They have mined small tonnages from leases held at Mundallio, 

Port Germein Gorge and Balcanoona. 

F. K. Faulding and Co. Ltd. of Adelaide are the principal manufacturers 

of magnesium chemicals deriving supplies from Copley and in part from Mundallio. 

Magnesium sulphate i s produced pr inc ipa l ly for use in the leather manufacturing 

industry the raw material being pr inc ipal ly obtained from the Copley d i s t r i c t . 

Industrial u t i l i z a t i o n of South Australian magnesite has been discussed 

in some de ta i l by Will ington (1956). 

Tabled below i s the recorded annual production of magnesite in South 

Austral ia for the years 1950-1960: 

Year Production ( tons) 

1950 1,177 
1951 998 
1952 572 
1953 36 
1954 235 

1955 315 
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Year Production, ( tons) 

1956 831 

1957 

1958 

1959 

202 

341 

790 

1960 498 

2. GEOLOGICAL DISTRIBUTION 

Magnesite occurs on Eyre Peninsula within Archaean metasediments at 

a number of l o c a l i t i e s usually in c l o s e assoc iat ion with graphit ic s c h i s t s . 

Within the Adelaide System a dolomite-magnesite sequence ( the Montacute 

Dolomite) contains s i g n i f i c a n t developments of magnesite at a number of l o c a l i t i e s . 

The individual beds vary in thickness up to nearly 15 f t . and are o f t en traceable 

with l i t t l e change in thickness or f a c i e s over many miles . The magnesite i s 

white to pale grey in colour, hard and dense, and t y p i c a l l y d isplays a breccio la 

s tructure which i s in r e a l i t y a magnesite conglomerate. The beds are enclosed 

by cherts , dolomites, dolomitic shs le s and arkoses and are best developed in the 

Copley - Witchelina l o c a l i t y though they occur at in terva l s as far south as near 

Adelaide. 

The or ig in of magnesite in the Adelaide System has been most recent ly 

discussed by Forbes (1961) who infers that i t formed in areas of shallow water 

marginal to the sea and the Montacute Dolomite as a whole to have been deposited 

under paral ic condit ions - the magnesium carbonate being deposited by a lka l ine 

waters of continental or ig in react ing with sea water. He suggests that these 

sediments were then subject to periods of subaerial exposure, erosion and 

redeposit ion in deeper water, thus accounting for the ir conglomerate s tructure 

and associated polygonal cracking. Natural prec ip i ta t ion of magnesium carbonate 

from present day s a l i n e waters i s es tabl i shed but they are at present of 

non-commercial i n t e r e s t . 

Sea water and natural brines are important sources of magnesia 

overseas - normal sea water contains the equivalent of 0.2% MgO. In the 

recovery processes , magnesium hydroxide i s prec ipi tated by lime or calc ined 

dolomite. The hydroxide i s then calc ined for the market. 

In order of ant iquity South Australian deposits are discussed in more 

d e t a i l below: 
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Magnesite occurs at a number of separate l o c a l i t i e s in as soc ia t ion 

with graphite within the Hutchison Series near Tumby Bay and in the Cleve 

Uplands, the main deposits being s i tuated in s e e s . 33 and 42, Hd. of Stokes 

and s e c . 178, Hd. of Koppio. 

High grade snow-white dense cryptocrys ta l l ine magnesite containing 

up to 99.50% MgCOg occurs in narrow elongate lenses up to 5 f t . in width in 

assoc ia t ion with quartz, haematite and graphite. Small tonnages have been 

mined by means of shallow shaf t s and trenches but they are a l l of l imited s i z e 

and qui te unimportant. 

Typical analyses are as fol low: 

Local i ty CaCOg MgCOg Si0 2 F e 2 ° 3 
AlgOg 

Hd. Stokes, s e c . 6B 0 . 4 3 - 1 . 9 3 87.30-96.72 1 .00-5 .56 0 .20 -0 .96 0 .57 -2 .13 

Hd. Hutchison,sec.27 0 .23 -4 .46 89.91-97.35 1 .30-2 .50 0 . 3 1 - 0 . 8 0 0 .72 -0 .97 

Hd. Yaranyacka, 
s e c . 42 0 .23 97.25 1.90 0.11 0 .62 

(2) Proterozoic Magnesites 
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(a ) Central Region 

The presence of thin but d i s t i n c t and highly s i l i c e o u s magnesite 

horizons within the Montacute Dolomite in the Torrens Gorge area was f i r s t 

noted by Sprigg (1946) who pointed out the gradation to obvious intraformational 

breccias and conglomerates. A sample from th i s l o c a l i t y ( l o c a l i t y 6, f i g , 29) 

showed the fol lowing on analys i s : 

CaC0g% MgC0g% Si02% 

6.5 72.0 21.6 

The equivalent member in the Riverton-Auburn l o c a l i t y carr ies l i t t l e 

or no magnesite (Wilson, 1952), A sample taken by him from Hd. Upper Wakefield, 

s e c . 68, 5 miles north west of Rhynie showed: 

CaCOg MgCOg S i 0 2 

14*66 71.54 11.58 

At the Emu Flat copper mine (Hd. Clare, s ee s . 1995 and 1976) magnesite 

occurs in dolomite and in 1929 production amounted to 95 tons . 

Near Saddleworth ( s e c , 420» Hd. Saddleworth) magnesite occurs within 

Torrensian dolomites, Winton (1929) reported that the magnesite exposed in a 

road metal quarry was white but occas ional ly iron stained and was mainly earthy 

in texture . Both hard and s o f t ore occurs, the th ickes t seam exposed being 

18 inches in width. Production at that time amounted to 80 tons with reserves 

apparently small . Representative samples showed the fol lowing: 

Sample No. CaCOg MgCOg S i 0 2 Fe203 Al20g 

1 19.14 72.63 9 .74 0.44 0 .18 

2 27.80 65.36 6 .30 0 .30 0 .04 
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Magnesite deposits near Robertstown, 74 miles north east of 

Adelaide are confined to Torrensian dolomites and extend from two miles north 

of Robertstown a dis tance of 10 miles to the northwest in Hd. Bright, s e e s , 20, 

21W e t c . The magnesite, f i r s t worked in 1916, occurs in more or l e s s i s o l a t e d , 

shallow and l e n t i c u l a r l enses , the maximum recorded s i z e being 30 f t . x 800 f t . 

The mineral ranges from masses of hard, dense, pure white magnesite with 

conchoidal fracture to s o f t powdery material (Winton, 1929). Although some of 

the magnesite i s of good grade, much of i t has a high lime and iron content . 

Production from th i s d i s t r i c t amounts to 5,250 tons; there has been no mining 

a c t i v i t y s ince 1953. Samples from these deposits show the fol lowing: 

Sample No. CaCOg MgCOg S i 0 2 Fe20g,Al20g 

1 1,89 95,15 1,52 1,22 

2 7 ,18 46,64 40.52 4 ,58 

3 0,91 92,08 1,50 0 ,48 

4 15,89 81,51 2,04 1.10 

On Bundaleer Creek (4 miles north of Bundaleer Reservoir) weathered 

conglomeratic magnesite has been noted as occurring in massive dark blue and 

grey dolomite (Forbes, 1955). 

(b) Flinders Ranges 

( i ) Port Germein Gorge - ( l o c a l i t y 14, f i g . 15) 

Geological features , part ia l analyses and workings have been described 

in d e t a i l by King (1956) . The exposures in and near Port Germein Gorge are 

leased by the Broken Hi l l Pty. Co. Ltd. and small tonnages of ore have been 

produced during the years 1946-1956 for refractory usage. The main workings 

are on sec , 216, Hd, Wongyana while some surface material has been produced 

from open workings in s e e s , 221 and 264; the leases extend beyond the boundaries 

of th i s hundred into Hds. Baroota and Telowie. 

Magnesite beds are enclosed by dolomitic s l a t e s , cherts , quartz i tes 

and dolomites of the Torrensian Ser i e s , the main magnesite horizon being 1,200 f t . 

s t r a t i g r a p h i c a l l y above the Thick Quartzite and traceable round the nose 

of a northerly pitching a n t i c l i n a l s tructure north of the gorge. 

The western limb of th i s s tructure i s truncated by fau l t ing which 

determines the Pirie-Torrens Sunklands. However the magnesite bearing rocks 
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occupying the eastern limb of t h i s s tructure are traceable southwards. 

The magnesite horizon i s not e a s i l y traceable because of poor outcrop condit ions 

but these beds are repeated along the axis of a t i g h t s y n c l i n a l f o l d along 

Beetaloo Valley to near Crystal Brook. 

King (op. c i t . ) has described the magnesite beds as being only a 

few f e e t wide - the best grade material being confined to a bed of massive 

pale grey magnesite varying in thickness from 3 to 4 f t . and separated from a 

s imi lar bed of 1-2 f t . thickness by about 1 f t . of impure magnesite and chert . 

The l eases were f i r s t pegged by the B.H.P. Co. Ltd. in 1944. 

Costeans were sunk to procure samples for a n a l y s i s , three diamond d r i l l h o l e s 

in ter sec ted the beds in the most favourably s i t u a t e d l o c a l i t y and in the years 

1947-1950 ore ( t o t a l l i n g 1256 tons) was shipped to Newcastle for t r i a l as a 

refractory in t h e i r s t e e l furnaces. The ore was produced from shallow open 

cut workings and from shallow underground workings comprising an ad i t which 

connected with an inc l ined s h a f t , and s toping. 

Sampling indicated that the beds are of a c o n s i s t e n t l y high grade 

with a tendency for the s u p e r f i c i a l l y weathered material to be s l i g h t l y purer 

due to p r e f e r e n t i a l leaching of calcium. 

A shipment of 793 tons taken from the open workings south of the 

gorge showed the fo l lowing: 

CaCOg MgCC>3 S i 0 2 Fe203 AI 2O 3 MnO 

1.95 91.38 4 .65 0 .79 0 .93 0 .06 

Samples cut from the main magnesite beds exposed in underground 

workings showed the fo l lowing ranges of content: 

The ca lcu la ted average composition of the main bed i n t e r s e c t e d in 

boreholes 1 and 2 i s : 

D r i l l h o l e No. CaCO MgCOg sio2 F e 2 0 3 

1 0.87 97.44 l 2 .28 0 .44 
2 1.13 97 .53 2 .12 _ 0 . 4 3 
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Part of the southward extension of the Port Germein gorge beds were 

leased by the B.H.P. Co. Ltd. during the years 1915-1919 when 37 tons of 

magnesite were produced from a deposit s i tuated in s e c . 184, Hd. Howe, ^mile 

north east Beetaloo H.S. and 14 miles east of Port P ir ie (General Notes, 1915) 

( l o c a l i t y 16, f i g . 15) . 

East of Crystal Brook ( l o c a l i t y 17, f i g . 15) a s o f t f r i a b l e bed of 

magnesite (15 inches thick) occurs in dolomite breccias , sha le s , cherts , and 

quartz i tes (Shepherd, 1954). Four samples taken from shallow excavations in 

s e e s . 735 and 736, Hd. Crystal Brook showed the fol lowing on analys i s : 

Sample No. 

1, s e c . 735 

2, s ec . 736 

3, s ec . " 

4, s ec . 11 

Width (inches 

15 

12 

12 

18 

CaCO, 

1.9 

7 .7 

11.7 

25.1 

MgC03 Si02 

95.3 2.4 

83.8 6.9 

83.7 4.3 

62.6 10.5 

( i i ) Mundallio ( l o c a l i t y 12, f i g . 15) 

Sedimentary magnesite beds s imi lar to the above have been mined on 

Mundallio s t a t i o n , 12 to 18 miles east and north east of Port Augusta where they 

extend from near S a l t i a northwards some ten mi les . The larger proportion of 

the outcrops ( in Hds. Davenport and Crozier) are leased by the B.H.P. Co. Ltd. 

but remain undeveloped. Additional claims to the south of these ( in Hd. 

Davenport) are held; from these small tonnages of magnesite have been mined 

for manufacturing chemists in Adelaide. 

The magnesite success ion was recorded in some d e t a i l by Mawson (1947). 

Attent ion to the magnesite deposits was given by Armstrong (1940) and in more 

d e t a i l by King (1956). Results of metal lurgical inves t iga t ion into the 

manufacture of sore l cement from th i s material were reported by Jackson (1956). 

The magnesites occur interbedded with dolomite shale , dolomite, chert 

and thin quartz i tes and are c l ear l y a continuation of the same beds that are 

worked near Port Germein - they s t r i k e regularly in a north-south d i rec t ion 

and dip s teep ly to the east (50° - 60° ) . Magnesite has been prospected in 

several d i f f e r e n t seams, but the main workings are located along a bed measuring 

2 to 3 f t . 6 ins . thick (the main bed) which can be traced in suboutcrop over the 

whole length of the l e a s e s . 
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Production, dating from 1940 to 1953 t o t a l s 2423 tons, and i s 

almost wholly from claims in Hd* Davenport. The ore has been raised from the 

main bed of hard and massive grey-whitfe magnesite froth shallow open trenches 

along the outcrops and adits* At the ^outhfern most workings stoping above 

the back of the adit has broken through to the surface . 

Samples taken show the fol lowing contents: 

CaC03% MgCOg% Si02% Fe203% Al203% 

0.11 - 4 .08 85.8 - 98 .3 1 .00 - 6 .00 0 .12 - 0 .60 0.01 - 0 .20 

( i i i ) Johnburah Region - (Local i ty 19, f i g . 15) 

Magnesite deposits s i tuated in sec . 119, Hd. Oladdie, 2% miles 

northwest of Johnburgh were f i r s t recorded by Winton (1925) and l a t e r by 

Segnit (1940). A number of beds of magnesite ranging from 6 to 48 inches in 

width have been exposed in shallow trenches where they occur in a s e r i e s of 

a l ternat ing quartz i t e s , s l a t e s and dolomites near the axis of a north-pitching 

a n t i c l i n e . The beds, though disturbed by f a u l t i n g , dip in a north eas ter ly 

d irec t ion at 40°-70° . The ore has been exposed to a depth of only 10 f t . where 

i t i s s o f t , s i l i c e o u s and contains a high proportion of alumina and lime. 

Production amounts to 200 tons. 

Samples taken from the various beds show the fol lowing ranges of 

composition: 

CaC03% 

1.9 - 10.7 

MgCOg% 

66.9 - 91 .0 

Si0 2% 

6.1 - 13.8 

Fe 03% 

0.4 - 0 . 6 

A I 2 O 3 % 

1.4 - 6 . 2 

Further west in sec . 86, Hd. Eurelia (4*6 miles south of Carrieton) 

( l o c a l i t y 20, f i g . 15), a thin i rregular ly d is tr ibuted occurrence of magnesite 

has been recorded (Segni t , op. c i t . ) . There has been no development. Avai lable 

analyses show: 

Sample No. CaC03 MgC03 Si0 2 F e 2 0 3 . A l 2 0 3 

1 21.67 70.50 n.d.. 1.82 

2 4 .86 78.55 n.d. 0 .56 
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At a distance of miles north west from Paratoo R.S. in s e e s . 100, 

134, 135 , 99 and 139, Hd. Paratoo magnesite has been mined from a s e r i e s of 

shallow p i t s (Cornelius, 1934). Analyses of the material showed the fol lowing: 

Sample No.CaC0«j% 

1 

2 

3 

4 

1.97 

3 .00 

6 .52 

22.72 

MgCO, 

96.65 

93.38 

91.29 

65.21 

Si0o% 

0.52 

0.12 

0.24 

0 .32 

Fe203% 

0.14 

n.d. 

n .d . 

n.d. 

A I 2 O 3 % 

0.78 

0.12 

1.12 

1.44 

Recorded production in the period 1921-1945 amounted to 692 tons. 

East of Hawker, in the Mount Plantagenet area near Yednalue H.S. 

(near Local i ty 11, f i g . 15) Spry (1952) has described the Adelaide System 

success ion which includes the magnesitic horizons. The magnesite i s d i s tr ibuted 

through the lower 1,400 f t . of the Montacute Dolomite formation as beds of a 

foot or two in thickness , although a bed of impure p e l l e t magnesite 12 f t . 

thick was observed. The sequence shows a poorly developed c y c l i c form with 

a large number of thin dolomite, shale , magnesite and g r i t beds. The magnesite 

occurs in beds en t i re ly composed of white cryptocrys ta l l ine material or as 

p e l l e t conglomerates; a sample of the l a t t e r analysed: 

CaCOo 

3 . 5 

MgC0„ 

83.2 

SiOr 

6.1 

Fe 0 ,A1 0 
2 3 2 3 

3 .5 

( i v ) Coplev Region (Local i ty 5, f i g . 15) 

Magnesite beds are part icu lar ly well exposed in t h i s area extending 

from a point about 3 miles south west of Copley in a north westerly d irec t ion 

continuously with l i t t l e change in thickness or f a c i e s a dis tance of some 

17 mi les . The deposits were f i r s t reported in 1918 but were l i t t l e worked unt i l 

1947 when two diamond d r i l l holes were completed. F. H. Faulding & Co. Ltd. 

pegged claims in 1941 and they have been cons i s tent producers s ince that time. 

The crude magnesite i s calc ined and processed in Adelaide to magnesium sulphate -

the bulk of the Australian chemical requirements being supplied from t h i s source. 

Production from 1926 - 1960 amounts to 7 ,688 tons . For the past ten 

years the annual production has ranged from 200 - 800 tons . 



The s trat igraphic success ion was f i r s t recognised by Mawson (1941) 

and mapped by Parkin and King (1952 a and b) . Extensions of the magnesite 

deposits near Witchelina have been recorded by Johns (1956, 1958, 1960) and at 

Mt. NorWest by Forbes (1955). The main working area near Copley has been 

reported by Segnit (1940) and more recently by Parkin (1947, 1949). 

A costean cut across the deposits exposed 30 seams of magnesite 

varying in thickness from a few inches to 4 f t . and variable from white 

pulveralent powder to dense hard blue grey rock, nodular in parts . The beds 
o o 

dip north eas ter ly at 60 -80 . 

Much of the ore marketed has been c o l l e c t e d by hand from the surface 

of the ground adjacent to the outcrops. Shallow trenches along the outcrop and 

quarries have provided a considerable quantity from the main workings near Copley. 

Some production has been recorded from the Myrtle Springs l o c a l i t y , east of 

Leigh Creek C o a l f i e l d . Three prominent beds south of Witchelina, one of which 

at ta ins a thickness of over 10 f t . have not been explo i ted because of the long 

haulage involved to r a i l at Farina; 

The surface material in general has been found to contain about 90% 

MgCOg but diamond d r i l l i n g showed an increase in lime content with depth. 

Analyses of samples taken from costeans and d r i l l holes showed the fol lowing 

ranges of composition with averages of 38 samples below: 

CaC03% 

1,8 - 1.34 

average 5 . 5 

^co3% 

62.8 - 94.1 

81.1 

Si02% 

5 . 0 - 20 .0 

13.1 

A parcel of 861 tons showed on analys is the fol lowing: 

CaCOg MgCOg Si02, AlgOg, Fe20g 

4.7 92.1 5.9 

The Copley area provides the greates t reserve of magnesite in the 

State because of number of beds present, the ir width and the ir extent . As with 

the Mundallio and Port Germein l o c a l i t i e s which are of the same type no s p e c i f i c 

ore reserve appraisement has been made though i t i s obvious from surface indicat ions 

and the l imited amount of mining and d r i l l i n g that has been undertaken that reserves 



of +90% MgCO ore are considerable. The comparative thinness of the magnesite 
3 

beds and the need for some degree of s e l e c t i v i t y in mining to obtain the 

highest grade material are factors not conducive to cheap mining. 

(v) Balcanoona (Local i ty 4 , f i g . 15) 

A deposit of magnesite s i tuated 8 miles west of Balcanoona H.S. and 

70 miles by road eas ter ly from Copley was f i r s t recorded by Johns (1957) and 

l a t e r by Nixon (1959). A claim i s now held by the Broken Hi l l Pty. Co. Ltd. 

who quarried a 650 ton shipment for t r i a l at the Newcastle s teelworks. 

The deposit i s unlike those previously described belonging to the 

Torrensian Montacute Dolomite formation. Here, a large irregular body of 

c r y s t a l l i n e magnesite occurs as a replacement in dolomite adjacent to a zone of 

f a u l t i n g - the dolomite l i e s above the Sturtian Series and i s probably the 

Brighton Limestone equivalent . 

Analyses 1 to 4 below are grab samples of magnesite while No. 5 

re fers to a 650 ton sample taken by the B.H.P. Co, Ltd. 

Sample No. CaCO 
3 

MgCO 
3 

s io 2 Fe 0 
2 3 

A1 0n 

1 0 .6 97.9 n.d. n.d. n.d. 

2 0 .9 98.1 n.d. n.d. n.d. 

3 1 .8 93 .3 2.64 1.18 n.d. 

4 2 .5 94 .3 1.66 1.31 1.43 

5 0 .75 95.68 0 .76 1.80 0 .54 

Sample 

1 

2 

3 

4 

CaCOg 

1.46 

0 .96 

2.82 

5.07 

MgCOg 

97.66 

97.02 

96.00 

89,80 

S i 0 2 

0.66 

0.98 

0 .76 

4 .20 

Fe90o) 

(3) 

(a) Yorke Peninsula 

Old workings in sec t ions 375 and 383, Hd. Clinton, 3 miles north west 

of Clinton township have exposed pockets of magnesite within Cambrian dolomitic 

l imestones ( l o c a l i t y 5, f i g . 34) . Analyses of four samples taken from here 

showed the fol lowing: 
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H ) Modern Magnesites 

The prec ip i ta t ion of magnesite in the Upper South East in at l e a s t 

one lagoon near the Corrong i s currently under inves t iga t ion (Von der Borch, C. 

personal comnunication) but these deposits are of no present economic worth. 

R. K. Johns, 
Senior Geologist 

Non 

RKJtCERF 
16/1/6?. 
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I . Aer ia l view looking north over Rapid Bay quar ry , loading 
i n s t a l l a t i o n s and township. 

I I . Rapid Bay quar ry . 
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I I I . Diamond d r i l l i n g opera t ions south of River Onkaparinga near 
Noarlunga, 
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IV. Quarry in pink marble f o r product ion of dimension s tone 
Hd. Moorooroo, S6c« 
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V. Stockwell marble quar ry . 
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VI. Quarry o p e r a t i o n s , I . C . I . , Penr ice . 



VII I . Production of dimension s tone , Sec. 339, Hd. Moorooroo. 
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IX. Curramulka l imestone quar ry . 

X. Cambrian l imestone d e p o s i t s , Aroona Val ley . 
Limestones outcrop in foreground. Mt. Sco t t 

i s high r idge in background. 
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XI. F l inders Ranges, e a s t of Pa rach i lna . Cambrian l imestones 
outcrop in the f o o t h i l l s of the main range. 
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XII & X I I I . Mt. Gambier l imestone quar ry . Dimension s tone being cut 
d i r e c t l y from the f ace and f l o o r of the quar ry . 
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XIV. James quar ry , Naracoor te , 
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XV. Blakes quar ry , Waikerie 
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XVI. Murray Bridge l imestone quar ry , e a s t s i de of River Murray, 
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XVII. Adelaide Cement Co. quarry a t Klein Po in t , looking no r th . 



XVIII. Adelaide Cement Co. quarry a t Klein Poin t , looking sou th . 

XIX. Wilson B l u f f , looking eas t along c o a s t a l c l i f f s of the 
Nul larbor P l a in . 



XXI. Kulpara lime k i l n s . 

tf- ii too h P. kulpo fifi 

5I-10E USb 



lid. Kilk 

XXII. Loading ca lcareous sand, Wardang I s l a n d . 
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XXIII. Cof f in Bay ca lcareous sand d e p o s i t s . 
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XXIV. Dolomite quar ry , B.H.P. Co., Ardrossan. 

XXV. Up and Down Rocks, quar ry , Tantanoola . 
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XXVI. Exploratory a d i t , Port Germein gorge magnesite d e p o s i t s . 
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XXVII. Cpen workings on outcrop of main magnesite bed, Mundallio. 
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XXVIII. Adi t , Mundallio magnesite d e p o s i t s . 

XXIX. Myrtle Springs magnesite d e p o s i t s . 



XXX. Magnesite conglomerate. 
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XXXI. Massive magnesi te , Balcanoona. 


	Report Book 54/1 - Limestone, Dolomite and Magnesite Resources of South Australia - 16 January 1962
	Contents
	Plates


