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INTRODUCTION 

This Record provides a brief introduction to oil shale in Australia, 

and documents its occurrence and distribution. The bibliography (microfiche, in 

rear pocket) is being revised from time to time, eventually to include all 

references on oil shale (and shale oil) in Australia, and more important refer­

ences on oil shale overseas; an updated computer printout can be obtained on 

request by writing to: The Director, Bureau of Mineral Resources, P.O. Box 378, 

Canberra City, A.C.T., 2601. 

Oil shale is a fine-grained carbonaceous rock in which the organic 

matter has a low carbon/hydrogen ratio compared with organic matter in other 

carbonaceous sediments; upon heating in a closed retort, oil shale yields 

paraffinic oil which after hydrogenation can be processed to conventional 

petroleum products by refining. The organic matter in oil shale is insoluble in 

normal petroleum solvents. Many oil shales are thought to have originated by 

the burial of the remains of hydrocarbon-bearing algae, such as Botryococcus 

braunii. 

World production 

In the past, commercial oil shale mining industries of reasonable size 

have operated in Australia (closed 1952), France (1957), South Africa (1962), 

Scotland (1962), Spain (1965), and Sweden (1966). Germany operated oil shale 

plants during World War II, and New Zealand had a small industry between 1899 

and 1903. 

However, all these industries were very small compared with those now 

operating in China (at Fushun in Manchuria and at Maoming in Kwangsi Province) 

and in the USSR. The oil shale industry in Manchuria was established by the 

Japanese in the 1930s. Oligocene oil shale about 150 m thick with a yield of 

63-100 litres/tonne as well as a thick coal seam under the oil shale is open-cut 

mined. The Maoming industry is much smaller. Estimates of production in the 

literature are variable, with reported 1962 production of shale oil ranging from 

1.4 x 106 m3 (McFadyen, 1966) to about 2.8 x 106 m3 (Desprairies, 1978). 

Smith & Jensen (1977) report a daily output of 6360 m3 , implying a yearly out­

put of 2.3 x 106 m3 , and Moreira (1979) reports a daily output of about 

8000 m3 • Gallois (1978) states that shale provides 9 percent of Chinese oil. 

The World Energy Conference (1974) states that total recoverable oil from shale 

in China might be as much as 23 x 109 m3 • 

The main Soviet industry is based in Estonia where Ordovician oil shale 

(kukersite) of the Baltic Basin is mined. Aggregate thickness of the shale is 

3 m, and average yield is about 210 litres/tonne (Smith & Jensen, 1977). Mining 

in Estonia started in 1916; by 1940 annual production had reached 19 x 10
6 
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6 
tonnes of oil shale, and 29 x 10 tonnes was mined in 1976 (Ratnieks, 1977). 

72.5 percent of Estonian oil shale is burnt directly in power stations (all 

Estonian thermal power stations are oil-shale fired) and 24 percent goes to 

refineries. Oil shale provides 60 percent of Estonia's fuel (Ratnieks, 1977). 

There are plans to retort the oil shale, and use the oil in the power houses to 

increase efficiency and reduce pollution. Oil shale is also mined at Leningrad: 
6 

1976 production was 6.5 x 10 48 percent of this was burnt directly in power 

stations (Ratnieks, 1977). 

BP (1978) estimates total shale oil in place in the USSR at 18 x 10
9 

3 
m , and Ratnieks (1977) implies shale oil resources of the Baltic Basin are 

9 3 
31. 5 x 10m • 

No commercial oil shale industry exists at present in the market 

economy countries, although large sums are now being invested in research and 

development. In USA, several companies and government agencies are running 

pilot plants (generally about 10 tonnes/day feed capacity) and semi-works plants 

(up to 1000 tonnes/day), using mainly oil shale mined from the Eocene Green 
3 

River Formation in the Colorado-Wyoming-Utah area. A batch of 16 000 m of 

shale oil was prepared for the US Navy during 1976-78 by the Paraho Development 

Corp. (TRW, 1 979) • 

In Brazil, Petrobras (the Brazilian national oil company) has demon­

strated the viability of its oil shale development at several plant stages. Its 

demonstration plant has a capacity of about 2200 tonnes of shale feed/day, 
3 3 

producing about 160 m of shale oil, 36 500 m of fuel gas, and 12 tonnes of 

sulphur/day (Moreira, 1979). Work is currently under way to build larger 
3 

retorts, with a total production rate of 8000 m /day. 

Undeveloped oil shale deposits are known to exist also in Argentina, 

Austria, Bulgaria, Burma, Canada, Chile, Czechoslovakia, Israel, Italy, Jordan, 

Luxembourg, Morocco, Paraguay, Rumania, Thailand, Uruguay, Yugoslavia, and 

Zaire • 

AUSTRALIAN PRODUCTION (HISTORICAL) 

New South Wales 

The first mining and retoring of oil shale in Australia was at Mount 

Kembla near Wollongong in 1865. Major early production was from the Joadja and 

Hartley Vale areas; the shale oil produced was used mainly for lighting. These 

mines were closed near the turn of the century owing to falling reserves, 

competition from imported US kerosene, and alternative forms of lighting. 
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However, other mines, especially in the Newnes, Genowlan, and Murrurundi ~reas 

were worked early this century. Between 1940 and 1952 the Federal and NS·.~ 

Governments sponsored shale oil production at Glen Davis, west of Sydney. All 

oil shale mined in New South Wales was in thin seams (generally less than 1 m) 

associated with coal measures in the Sydney and Gunnedah Basins. 

Total recorded production for New South Wales is 3 842 371 tonne3 of 

oil shale (Lishmund, 1974); of this, 570 000 tonnes of shale was exportel up 

till 1911 (38 percent of total production to that time), and 1 389 088 tJnnes 

was mined at Glen Davis between 1940 and 1952. 

The shale oil from mining at Glen Davis was refined into motor spirit. 

Maximum annual production was 18 megalitres* of motor spirit in 1947. In the 

twelve years of production, a total of 118 megalitres of motor spirit was 

produced (McFadyen, 1966), probably from about 230 000 m3/(230 megalitres) of 

shale oil (Kraemer & Thorne (1951) imply motor spirit recovery from crude shale 

oil to be about 52% by volume). As a comparison, 1951 consumption of motor 

spirit in Australia was 2878 megalitres, and 1977-78 consumption of about 14 400 

megalitres. 

In 1951, the finished Glen Davis motor spirit had a total production 

cost of 5/3d per gallon, which included 1/- per gallon for interest charges. 

This compared with a landed cost of imported motor spirit at the time of 1/5d 

per gallon, excluding duty. On operating costs alone, the project was losing 

£300 OOO/year at the time of the decision to close the plant (McFadyen, 1366). 

This amounts to several shillings/gallon of motor spirit produced. The d3cision 

to close was also influenced by a shortage of mineable shale. 

The average oil yield of the shale mined in New South Wales is rJt 

known, but assuming 300-400 litres/tonne for shale mined prior to 1940 (E3timate 

based on yields stated by Lishmund, 1974), total recorded production cou]! have 

yielded 1.0 - 1.2 x 106 m3 of shale oil. 

• 'Litres', 'kilolitres', etc. ( converted from gallons) are used in the j ndustry 

for liquid petroleum products; 'm3 , (as converted from barrels) is used for 

raw materials, ego crude oil, shale oil, etc. One megalitre is exactly equiv­

alent to 1 x 103 m3• 
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Tasmania 

Many companies operated intermittently between 1910 and 1934 in 

northern Tasmania near Latrobe and Kimberley. Total production was 42 000 
3 

tonnes of oil shale, which yielded about 1600 m of oil (Jennings & others, 

1967) • 

Oil shale has not been mined in other States. 

AUSTRALIAN DEPOSITS 

There are three basic genetic types of oil shale in Australia ranging 

in age from Cambrian to Tertiary. Marine deposits, which may be extensive 

(thousands of square kilometres), are associated with limestone and marine 

shale. Lake deposits may cover hundreds of square kilometres and may be 

hundreds of metres thick, but are generally low-grade. Seams of oil shale 

associated with coal measures laid down in coal swamps have limited lateral 

extent, but are high-grade. 

Australian resources are summarised in Appendix 1. 

Cambrian 

Cambrian oil shale is known from the Georgina Basin in northwest 

Queensland. It was first discovered in a water bore in the 1940s, and confirmed 

by analysis. However, thicknesses were not known (Shepherd, 1945). BMR re­

drilled this locality in 1978. Although only very thin (generally less than 

10-cm) seams are present in the hole, close study of this occurrence is import­

ant as thicker deposits could be present elsewhere in ' the basin. 

Permian 

Small high-grade deposits associated with coal measures occur in the 

Sydney, Gunnedah, and Bowen Basins, and northwest Tasmania as thin seams 

(generally les8 than 1 m) extending over several square kilometres. Several 

deposits have been mined in New South Wales (Lishmund, 1974). 
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Marine oil shales occur in the Permian of northern Tasmania. Again, 

the deposits are small and occur as thin seams. The local name tasmanite 

derives from this shale's rich content of the microfossil Tasmanites punctatus 

(Jennings & others, 1967). These deposits have been mined to a limited extent 

(Jennings & others, 1967). 

Jurassic 

Thin seams are present in the Jurassic coalfields of southeast 

Queensland, mainly in the Walloon Coal Measures of the Moreton and Surat Basins. 

At present these deposits are not considered to be important, although little is 

known about them (Swarbrick, 1974). 

Cretaceous 

Vast amounts of low-grade oil shale are present in the Toolebuc 

Formation of the Eromanga and Carpentaria Basins, mainly in Queensland, but 

possibly extending into South Australia and New South Wales. The Toolebuc oil 

shale is marine, and is interbedded with limestone and shale (Pacminex, 1976). 

It crops out in the Julia Creek area where Pacminex Pty Ltd (CSR) has several 

Authorities to Prospect. The Toolebuc Formation is generally about 30 m thick, 

of which up to 15 m may be oil shale. The oil shale contains up to 0.5% 

vanadium, and the Toolebuc Formation as a whole exhibits a marked gamma ray 

anomaly in drill intersections. 

Tertiarty 

Of the known Australian deposits, by far the most important appear to 

be a series of Tertiary deposits in southeast Queensland. The oil shale is 

present in small downfaulted basins which also contain mUdstone, sandstone, and 

minor limestone thought to be lacustrine and fluvial. Although the known oil 

shale deposits generally do not have large areal extent, they are up to 200 m 

thick. Rundle is the best known such deposit (Lindner & Dixon, 1976). Most of 

the others are known only from poor outcrop or sparse drill holes, and in most 

cases little is known about their size and grade; they include the Duaringa, 

Byfield, Condor, and Stuart prospects of Southern Pacific Petroleum NL and 

Central Pacific Minerals NL, the Yaamba, Rossmoya, and Herbert Creek prospects 

of Peabody Australia Pty Ltd and Central Oil Shale Pty Ltd, the Lowmead and 

Nagoorin prospects of Esperance Minerals NL and Greenvale Mining NL, and other 

deposits near Plevna (west of Mackay), Ukalunda (80 kID southwest of Collins­

ville), Cape Hillsborough (28 km northwest of Mackay) and Strathpine (on the 
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northern outskirts of Brisbane). 

Tertiary oil shale present in infilled old drainage courses near 

Coolgardie in Western Australia (Balme & Churchill, 1959) is considered to have 

probably little economic potential, but several companies are exploring for 

larger similar deposits in the area. 

ECONOMIC SIGNIFICANCE OF AUSTRALIAN DEPOSITS 

Australian demonstrated economic resources of recoverable petroleum are 

about 320 x 106 m3 , enough for 9 years' supply for Australia at the current 

useage rate (95 x 103 m3/day). Present production is about 68 x 103m3/ 

day but is expected to fall to less than 32 x 103m3/day by 1990 if no new 

discoveries are made; it is thought most likely that new discoveries will only 

double this figure. Thus there will still be a significantshortfall in 

production, and large quantities of oil will need to be imported. Current oil 

imports now cost Australia about $4 million/day, and this figure will rise with 

increased consumption and prices. 

Central Pacific Minerals NL and Southern Pacific Petroleum NL claim 

that it will be possible to produce oil from oil shale at Rundle at a price 

competitive with OPEC oil, and that reserves at Rundle can supply 40 x 103 

m3/day of shale oil for about 24 years. If the Rundle operation goes ahead, 

Australia will probably come close to being self sufficient in oil from about 

1990, at least in the short term. 

However, there are many other oil shale deposits in Australia, some 

proved to be small, but many whose size and grade are virtually unknown. These 

deposits could have the potential to supply Australia with a large percentage of 

its future liquid fuel requirements. 

In short, shale oil has the potential to significantly lower 

Australia's imports bill, and reduce dependence on overseas sources of oil. 
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APPENDIX 1. KNOWN AUSTRALIAN DEPOSITS AND MINOR OCCURRENCES 

Depos it 

QUEENSLAND 

Camooweal 

Al pha (a) 

Carnarvon Creek (a) 

Rose I I a Creek 

Wlthcott 

Canungra 

Oakey-Acland Coalfield 

Mimosa Syncl i ne 

Oralio 

1 :250 000 
Sheet 

Mt. Isa 

Tambo 

Eddystone 

Age 

Cambrian 

Permian 

Permian 

Bowen1 Permian 

Ipswich Jurassic 

Tweed Head s Jurass I c 

Ipswich Jurassic 

Taroom Jurassic 

Roma Jurassic 

Tonnes 

2.0 x 106 
3.3 x 106 

105 

Great Australian Basin Various Cretaceous 1013 
(Toolebuc Formation) 

Ju l ia Creek .(Is) Julia Creek Cretaceous 4000 x 106 

Rundle (a) Rockhampton Tertiary 4678 x 106 

Rundle South (Stuart)(a) Rockhampton Tertiary 

Yield 
( I ltres/tonne 
or • volatile 
hydrocarbons) 

67-104 

408 
142 

219 

011 resource 
recoverabl e from 
In-situ tonnage, 
aSSLm I ng F I scher 
A.ssay yield. 

(m3) * 

Very smal11 

• 8 x 106 ( d) 
.5 x 106 (d) 

.02 x 106 ( i) 

1 Very small? 

22-358 Very sma I I? 

38 (one sample) Smal11 

112-242 Very smal11 

64 (one sample) Very smal11 

- 200(ooe sample) Very smal11 

461 

60 

77 

801 

455 000 x 106 ( i) 

238 x 106(d) 

Large 

• • • 

Comments 

Thin seams, mostly less than 
10 ow, known only from water bore 
drll led In 1940s, and 8MR Mt Isa 
1 (1978) • 

Extensively drilled In 1940s. 
High yield refers to oil shale, 
low yield to cannel coal enclos­
ing oil shale deposlt\ 

66-71 em seam, tracseble In 
outcrop for 680 m. Tonnage 
estimated by Swarbric~ (1974). 

Discovered In 1870s but not 
re located. 25-em seam. 

Extremely thin seam. 

1.5-m seam. 

Known from subsurface In Walloon 
Coal Measures. Very thin seams. 

Thin seams known from drilling 
in Walloon Coal Measures. 

Outcrop discovered In 1926, but 
not recent lyre located. 6O-em 

Extremely approximate figure 
calculated by BMR. Includes 
all Toolebuc Formation at all 
depths (up to more than 1000 m). 

Part of Toolebuc Formation In 
A.TP's held by Pacmlnex. 

(Held by Southern Pacific 
(Petroleum (SPP) and Central 
(Pacific Minerals (CAM). 

• • 



Deposit 

Plevna 

Ukalunda 

Cape Hili sborough 

Condor (a) 

Duaringa (a) 

Byf lei d (a) 

Lowmead (a) 

Nagoorln (Includes (a) 
Li ttl emore) 

Strathplne 

Yaamba (a) 

Rossmoya 

Herbert Creek (al 

NEW SOUTH WALES 

Abermaln Colliery 

Baeraml 

Barlgan 

• • 

1:250 000 
Sheet 

Mackay Tertiary 

Bowen Tertiary 

Proserpine Tertiary 

Proserplne/ Tertiary 
Bowen 

Duaringa Tertiary 

Port Clinton Tertiary 

Bundaberg Tertiary 

Monto Tertiary 

Brisbane Tertiary 

Rockhampton Tertiary 

Rockhampton Tertiary 
Port Clinton 

Port Clinton Tertiary 
St. Lawrence 

Singleton Permian 

Singleton Permian 

Dubbo Permian 

• • 

Tonnes 

0.16 x 106 

• 

Yield 
( II tres/tonne 
or % vol at II e 
hydrocarbons) 

81 

54 

27-82 

65 

75 

63 

133 

57-262 

104 

91 (molsture­
free basis) 

probab I Y about 
75 

probabl y about 
75 

60-69% v.h. 

258 

158-533 

• 

011 resource 
recoverab I e from 
In-situ tonnage, 
assum i ng F I scher 
Assay yield. 

(m3 ) * 

o.o\' x 106(d) 

Very small 

Small? 

Large - Very large? 

Large 

Large 

Large? 

Large? 

Large? 

Large 

Large? 

Large? 

Very small? 

2.8 x 106(d) 

1.3 x 106 

Small 

• • 

Corrments 

011 shale probably 33 m thick. 
Tonnage estimated by Swarbrlck 
( 1974). 

5.8-m' seam In small outlier of 
Tertiary sediments. 

Seams generally thin. 

Be i ng prospected by SPP and CAM. 

Being prospected by SPP and CAM. 

Being prospected by SPP and CPM. 

Known from shafts and bore sunk 
I n earl y ,19005. 

Known from outcrop and bores 
drilled In 1965 and -1979. 

Known from several sh~fts and 
bores. 

(DIscovered recently by company 
(drill ing (Peabody and Central 
(011 Shale). 
( 

( 
( 

One 18-an and one 28-em seam. 

Inferred resources could be much 
larger. Mined mainly between 
1918 and 1931. 

• • • • 
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Deposit 

B I ackmans Crown 

Burragorang 

Coolaway 

Dunns ~untain 

Genow lan 

Greta 

Grose Va I ley 

Hartley Vale 

II ford Range 

JoadJa 

Marangaroo 

Morn I ngton 

Mount Kemb I a 

• 

1 :250 000 
Sheet 

Sydney 

Wollongong 

Singleton 

Singleton 

Sydney 

Singleton 

Sydney 

Sydney 

Dubbo 

Wollongong 

Sydney 

Dubbo 

Wollongong 

• • 

Age Tonnes 

Permian 

Permian 

Permian 

Permian 

Permian 

Permian 

Permian 

Permian 

Penn ian 

Permian 

Penn ian 

Permian 

Perm ian 

• 

Yield 
( I i tres/tonne 
or % volati Ie 
hydrocarbons) 

up to 61% v.h. 

43% v.h. 

71-78% v.h. 
(697-770 lit) 

68% v.h. 

79-542 

53-78% v.h. 

40% v.h. 

226 (average 
low grade) 

678 (average 
high grade) 
max. 40% v.h. 

5901 

271 

10-20% v.h. 

271 

• 

o II resource 
recoverab I e from 
In-situ tonnage, 
assuming Fischer 
AssaY3yleld. 

(m) * 

Small? 

Very small 

Very sma II 

Very small 

Very smal I 

Small 

Very small 

Very small 

Very small 

Very small 

Small 

Small 

Very small 

• • • 

Corrments 

1.2-1.4 m seam. Minor produc tion 
In 1924. 

40-em seam, traceable in outcrop 
for 1.2 kill. 

10-40 em seam. 

31-em seam. 

30-140 em seam. Mined out 
between 1896 and 1910. 

Seams of 30 em, 15em, and 91 em 
in Greta Coal Measures. Minor 
mining between 1873 and 1906. 

49-em seam, traceable in outcrop 
for 0.8 km. 

Seam with average thickness of 
107 em. Mined out between 1865 
and 1903. 

30-100 em seam. 

Seam with average thickness of 
30-60 em; m I ned out between 1873 
and 1902. 

30-180 em seam. Richest portion 
assayed at 1072 lit, the richest 
ever recorded. Seam traceable 
for about 1.3 kill. Mined mainly 
between 1943 and 1945. 

Seam up to 1.1 m thick. 

46-140 em seam. Mined between 
1865 lind 1880. 

• • 



Deposit 

Mount V I ctor i a 

Murrurund I 

Narrow Neck 

Newnes-Glen Davis 

Tongbong M:>untaln 

Ulan 

'fiollar 

1 :250 000 
Sheet 

Sydney 

Tamworth 

Sydney 

Sydney 

Dubbo 

Dubbo 

Dubbo 

Age 

Permian 

Permian 

Permian 

Perm I an 

Permian 

Permian 

Permian 

Tonnes 

9 x 106 

11 x 106 

Yield 
( Iitres/tonne 
or % volatile 
hydrocarbons) 

28-67% v.h. 

20-69% v.h. 

50-82% v.h. 

362-478 

54% v.h. 

68% v.h. 

49% v.h. 

011 resource 
recov erab I e from 
In-situ tonnage, 
assuming Fischer 
AssaY3yleld. 

(m) * 

Very small 

Very small? 

Very small 

3.8 x 10~(d) 
4.6 x 10 (I) 

Very small 

Very small 

Small 

Ccmnents 

46-em seam. 

30-180 em seam. Mined between 
1909 and 1911. 

3 seams, 12.5-45 em, 30 em, and 
20 em thick; mined out In period 
1882-1903. 

t 

20-140 em seamf Min I ng ccmnenced 
In 18,91,. Government sponsored 
mining and retorting 1940-1952. 

15-em seam. 

Seapl up to}5 em t ,h I ck. 

150-em seal\l .• 

• , ,J:), f '. 
Other localities In New South Wales from which 01 I shale has been reported are: Aberdare Col I lery (Singleton 1:250 000 Sheet), arraba 
(Man III a 1: 250 000 Sheet), Bega, Berr i ma, Be 1\ evue Co 1\ I ery (near Lake Macquar I e), C I andu \I a (S I I1g I eton 1: 250 000) r C,I y,de ;~ I ver CU 1\ adu II a 
1:250000 Sheet), Grafton, Gulgong, Gunnedah, Morna Point (Newcastle 1:250000 Sheet), Musswellbrook, Corrlmal, Deepwater, Little Forest 
(near Ulladulla), Lue, Taree, Moonbl, Nerrlga, Nundle, Penrlth, Scone, the Goulburn River, and Wanganderry. Resources at these localities 
are probably al I very smal I. 

TASMANIA 

Latrobe-Ra i lton- Burnle- Permian 17.9 x 106 123 2.2 x 106 (d) 'Tasmanite'. Marine 01 I s.ha Iii'. 
Kimberley Launceston in ,se~ up to 1.5 m thick. 

Beulah Burnie Permian 2.3 x 106 123 .3 x 106 (d) as above • 
Quamby BI utt Launceston Perm I an 3.8 x 106 123 .5 x 1 06( d) " " 
Nook Burnie Permian 1. 1 x 106 123 • 1 x 106 (d) " ,, ' 

Chudl elgh Burnie-
Launceston 

Permian 6 x 106 123 .7 x 106(d) " " 
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