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by
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Bureau of Mineral Resources, Geology and Geophysics

‘SUMMARY

This paper reviews briefly the events which occurred and
affected in some way the Australian petroleum industry in the four-
year period between the present and the 1965 E.C.A.F.E. Symposium
on the Development of the Petroleum Resources of Asia and the Far
East. :

Perhaps the most significant aspect has been the relatively
sharp shift of exploration and subsequent development from land on to
the continental shelf, particularly the offshore Gippsland Basin.

Another aspect of the Australian petroleum picture has been
the recognition of the significance and importance to Australia of
natural gas; a significant portion of the cumulative recoverable reserves
estimated to be about 11 trillion cubic feet, has been already committed
to the supplying of three major industrial and commercial centres, and
the remaining reserves are likely to be committed in the near future.

Exploration successes and current development activity in
respect of crude oil have stimulated discussion and optimistic opinions
concerning Australia's self-sufficiency. Production will rise sharply
by the end of 1969 and in two years' time may reach 350,000 bbl/day
or 67 percent of local crude oil consumption. ,

Australia's future needs are compared with the projected levels
of self-sufficiency, and the Governments' role in helping to achieve
‘this is described '

The existing and projected gathering, transmission and
processing systems for hydrocarbons are briefly described and
illustrated.

A short summary of refining and local and' dverseas marketing
of petroleum and products and petrochemicals is also given.

Numerous tables and charts augment the text.
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INTRODUCTORY COMMENT
.

Certain significant events in the Australian petroleum industry
which have taken place in the last four years were already fore-
shadowed in the review presented in November, 1965 at the Third -
Symposium on the Development of Petroleum Resources of Asia and

the Far East. (1)

- "EMPHASIS HAS BEEN ON THE CONTINENTAL SHELF

In particular, these events concern the early exploration successes

on land, and more significantly on the continental shelf.

The exploration, and to a certain degree, the development during
the period under review have decisively shifted to the offshore areas of
Australia and Papua and New Guinea. This trend, which began in the
previous period, is likely to continue in the future, although for reasons
which will be mentioned later in this review, it may not be as spectacular
as it has been hitherto. Table I illustrates these comments in terms of

expenditure.



Apart from the unprecedented success in the offshore Gippsland
Basin resulting in the discovery and development of at least two large
natural gasfields and two large oilfields, this emphasis on exploration
on the continental shelf has paid further dividends in the form of
significant hydrocarbon discoveries on the western and northwestern
shelves, and in the Gulf of Papua. Some of these discoveries may
develop into commercial fields, and new ones may be added to the list,
for there has been only a comparatively small number of exploration
"~ holes drilled so far in this vast area of relatively highly prospective
Tertiary and older sediments. lj‘igur'e 1 and Table II illustrate these
comments in better detail. The area of the Australian continental shelf
is estimated to be about 600,000 square miles, (1,558,000 square kilo-
meters) and to contain more than twice the average thickness (exceeding
6,000 feet or 1,540 metres) of Mesozoic and Tertiary sediments on

land; their facies is also more abundantly marine. (2)

ENTER NATURAL GAS

Although less spectacular than offshore, solid progress has
been made, nevertheless, in the exploration, development and exploit-
ation of hydrocarbon reserves on land. However, save for the 1964
oil discovery at Barrow Island, subsequently developed into a moderately
sized producing oilfield, the developments on land have been largely
concerned with natural gas; the previously discovered accumulations had
been developed and put into production, and new discoveries were made.
By the end of 1969 three important market centres - Melbourne, Adelaide
and Brisbane - will be supplied with natural gas from the producing areas
~ in the offshore Gippsland Basin, in the Cooper Basin and in the Surat Basin;
the total length of the three transmission pipelines, as shown on Figure 1
is 878 miles (1,396 kilometres).



The year 1969 may be justly taken to mark the beginning of
an era of natura_l gas utilization in Australia. This relatively new form
of energy and chemical feedstock together with its associated "products",
LPG and NGL, has been admitted to participate in. the industrial and
commercial activities of the country by the sheer vxrtue of its

availability in sxgmflcant and mcreasmg quantities.

The cumulative recoverable reserves of the largely noh-v
associated natural gas discovered so far are estimated to be in the
region of 11 trillion (11 x41012)cu‘bic feet (0.311 x 1012 cubic metres).
A significant portion of this volume has been made commercially

available at the previously-mentioned three important market centres.

The largesf reserves, 5.3 trillion cubic feet (0.15 trillion cubic

‘metres), are in the E_ocene sands of the Latrobe Valley. Formation in the
Barracouta and Marlin fields in the offshore Gippsland Basin. An additional
0.3 trillion cubic feet (0.0085 trillion cubic metres) of the solution gas

are estimated by the producers to be recoverable from the crude oil
accdmulations of the Kingﬁsh and Halibut fields in this basin. Significant,
but very much smaller gas reserves have been found in the Snapper, Tuna
and Flounder prospects in the basin. However, at this juncture, their

commercial availability is uncertain.

Next in size, about 1.8 trillion cubic feet (0.051 trillion
cubic metres) are the reserves in the Permian sands in the Gidgealpa,
Moomba and Daralingie gasfields in the Cobper Basin. Toolachee, ‘
the fourth prospect nearby appears to have-indications of being a sizeable
gasf_ield; the discovery well tested at a rate of 6.9 and 4.1 million cubic
feet (0,196 and 0.116 million cubic metres) per day of gas on a 7/16-inch
(11.1 mm) choke from two separate intervals; the second well, some 8
miles away, (14.5 kilometres) was dry. |



The smallest of the three commercially available gas reserves
is in the Roma area of the Surat Basin, where some 0.2 trillion cubic
feet (0.0057 trillion cubic metres) of gas have been established in over
a dozen small accumulations in the Mesozoic and Permian sands, more
than double the reserve established at the end of the previous four-year

period.

Most of the remaining 35 percent of cumulative reserves of
about 11 trillion cubic feet (0.311 trillion cubic metres) of natural
gas are for the present not commercial because of their less favourable
relation to suitable markets. These reserves are in the Gingin, Yardarino,
Dongara and Mondarra fields in the Perth Basin; in the Mereenie and Palm
Valley fields in the Amadeus Basin, and in the Uramu and Pasca fields
in the Gulf of Papua and at Bwata, Iehi, Barikewa, Kuru and Puri on
land in Papua. However, we may shortly see the Dongara reserves
at least, made commercially available for the nearby Perth rharket;
and feasibility studies have been made, or are in progress, in respect -
of the others. There are not inconsiderable volumes of solution gas
being produced with oil at Barrow Island, but due to the lack of a
suitable market and the choice of water-flood for the production of oil

in preference to gas repressuring, the associated gas is being ﬂared.

Other, non commercial discoveries of natural gas were made at
Arrowsmith and Whicher Range in the Perth Basin and in the Bonaparte

Basin in the north.



CRUDE OIL SELF-SUFFICIENCY DREAM COME TRUE?

It must not be forgotten, however, that zthese developments in
respect of natural gas came about through the determined and
sustained effort of the industry and of Commonwealth and State
Governments to find and develop adequate reserves of crude oil of
which none were known until the Moonie oilfield was discovered in

December, 1961.

Subsequently, the combined reserves of Meonie and other small
oil accumulations found in the Surat Basin, together with those of the
Barrow Island field in the Carnarvon Basin amounted to some 230 million

barrels (36.5 million kilolitres).

The picture changed radically, almost oi/ernight, with the
discovery in 1967 in the offshore Gippsland Basin of the Halibut and
Kingfish oil accumulations, with the combined reserves conservatively
estimated at 1,500 million barrels (238.5 million kilolitres). Both_ these
fields are in the major class by world standards, Kingfish with 1,060
million barrels (168.5 million kilolitres) being ih seventieth place in
respect of the size of recoverable reserves. Dramatically, the dream
of crude ‘eil‘selfasufﬁciency began to approach realisation. Add{tional
estimated 20 million barrels (3.18 million kilolitres) were subsequently
found below the gas accumulations in the Barracouta structure, and
- a small unspecified volume of crude was discovered in the Marlin
structure. Continued exploration-in the basin resulted in further discoveries
of oil and/or gas in the following prospects; Dolphin (o0il), Perch (oil),
Tuna (oil and gas), Flounder (oil and gas), Snapper (mostly gas). The
first two are considered to be nori-commercial, the others are still

being evaluated.




A reserve estimate of .about 300 million barrels (47.7 million
kilolitres) of oil "in place" has been made for an accumulation in the
Pacoota Sandstone of Ordovician age in the large, elongated Mereenie
Anticline in the Amadeus Basin. (3) An oil column of some 320 feet
(97.5 metres) underlies a 1090-foot (332 metres) gas column in this
composite sandstone reservoir of a variable, but generally low porosity
- and permeability development. Not unlike the Upper Cretaceous
Windalia Sandstone reservoir of the Barrow Island oilfield, the Pacoota
Sandstone has been found to be responsive to "sand-frac" stimulation.
In the circumstances, the recovery of up to 20 percent, or 60 million
barrels (9.54 million kilolitres) of oil in place may not be impossible,
given an incentive to produce at this remote locality. A small refinery
in Alice Springs is being considered for the refining of crude that may

be produced at Mereenie and at any future discoveries in the area.

Apart from the Bass Strait in the south, significant oil discoveries
were recently made on the western continental shelf in the Gage Roads
No. 1 well, and in the Legendre No. 1, Dampier No. 1 and Lacrosse No. 1
wells on the northwestern shelf. Non-commercial oil flows were tested
- in the Gage Roads and Legendre wells, and shows were found in the
other two. Flinders Shoal No. 1 was dry as far as oil is concerned,
but it tested a small flow of gas from a shallow depth. These discoveries
on the northwestéern shelf are being followed By further exploration

including drilling.

The crude o0il reserves referred to above have beefi'augmented
by hydrocarbon liquids contained in various proportions in most of
the natural gas accumulations discovered to date, and a reserve estimate
of some 275 million barrels (43.7 million kilolitres) would, perhaps,
be pessimistic. About half of these NGL reserves would not be considered

commercially available at this stage for the same reason as the gas reserves
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they are associated with, i.e. remoteness from ready market.

PRODUCTION, TRANSMISSION AND UTILIZATION OF NATURAL GAS
AND CRUDE OIL -

The production of natural gas oh a small scale commenced in |
the Roma area in 1961; it was sold for electricity generation and use
in the hospital at Roma at a rate rising from about 30 million cubic
feet (0.765 million cubic metres) in 1961 to 101.76 million cubic feet
(2.886 million cubic metres) in 1964. Small amounts of condensate also
have been produced an'ng with the gas. The gas production and sales
in the Roma area in the period from 1964 to the end of 1968 are shown
in Table III. Currently, the gas 'reserves in the area are committed to
supply 100 billion cubic feet (2.83 billion cubic metres) over the next
15 years for the ammonia fertilizers production and for domestic and
other industrial use in the Brisbane ai'ea; about 3 billion cubic feet
(0.085 billion cubic metres) will be sold over and above this commitment
in Roma and other towns en route to Brisbane. The transmission is - |
through a 12 3/4-inch (32.4 centimetres) pipe over 24 5 miles
(39.4 kilometres) and a 10 3/4-inch (27.3 centimetres) pipe over 257
miles (414 kilometres), a total distanée of 281.5 miles (453.4 kilometres).
The field gathering system shown in Figure 2 comprises 23 wells in 13
fields connected by 11 miles (17.7 kilométres) of 2 3/8-inch (6.4 centimetres),
20 miles (32.18 kilometres) of 8 5/841nch (21.9 centimetres) and 8 miles
(13 kilometres) of 10}3/4-inch (27.3 kilometres) pipelines. No processing
of gas is carried out apart from the wellhead separation,. and the
collection of condensate formed in the gathering lines. The transmission
of gas commenced late in March, 1969 and an average daily rate of delivery
for the month of June 1969 was 11.08 million cubic feet (0.314 cubic

metres). The maximum capacity of the pipeline is 55 million cubic feet



(1.56 million cubic metres) per day, but the two contracts mentioned
involve a delivery of only 20 million cubic feet (0.566 million cubic
metres) per day. The cost of the pipeline was about $A11 million
($US12.3); $A5.3 ($US5.94) million were financed from the shareholders’
funds and $A5.7 million ($US6.38 million) from outside loans.

South Australian natural gas will be fransmitted via a Zé-inch ‘
(55.9 centimetres), 486-mile (782 kilometre) pipeline from the Gidgealpa
and Moomba fields to Adelaide and environs for electricity generation,
cement manufacture and domestic and other industrial use. The Electricity
Trust of South Australia is the biggest buyer of gas worth $A140 million ’
($US158 million) over a 20-year period; the contract calls for the supply
of 60 million cubic feet (1.7 million cubic metres) per day in the first
‘year rising to 90 million cubic feet (2.55 million cubic metres) per day in
the fifth yeaf. The South Australian Gas Company will buy $A45 million |
($US50 million) worth of gas over 20 years at a delivery rate of 30 billion
cubic feet (O.'77 billion cubic metres) in the first five years increasing
thereafter. Initially, the field gathering system consists of 42 miles
(617.5 kilometres) of small-diameter lines in the two fields, and a 16-inch
(40.7 centimetres), 16-mile (25.7 kiiometres) connecting line between
the separator stations, at Gidgealpa and Moomba, the latter plant also
serving for the removal of carbon dioxide from the gas stream as shown
in Figure 3. Natural gas liquids obtained from separators are to be used
as fuel for plant operations. No other processing of gas is envisaged
at present. The transmission to Adelaide is scheduled to commence in
November, 1969. The pipeline is owned and operated by the Natural Gas
Pipeline Authority of South Australia, a semi-government body. The cost
of the pipeline is about $A40 million ($US46.8 million), of which $A15
million ($US16.8 million) have been obtained from a special Commonwealth

loan and the balance from the outside, mainly institutional lending sources.



The production of natural gas from the offshore Gippsland
Basin fields commenced in March, 1969. The arrangements for
transmission and processing of this gas and the incipient oil production,

are shown in Figure 4.

Gas and oil arriving at Dutson by the separate pipelines;
buried under the sea are, respectively, processed and stabilized
at this $A36 million ($US40.3 million) plant. The throughput of wet
gas was planned to be between 300 and 400 million cubic feet (8.5
and 11.3 million cubic metres) per day and that of crude oil up to
300,000 barrels (47,700 kilolitres) per day. -The "sales" gas is
transmitted via a 30-inch (76.2 centimetres), 110-mile (177 kilométre‘s)
- pipeline operated by the Victorian Pipeline Commission to the "city

gate" at Dandenong for distribution in Melbourne and environs.

The initial daily delivery rate of 4.5 million cubic feet

- (0.127 million cubic metres) rose in a few months to 11 million

(0.31 million cubic metres) and will eventually reach 200 million
cubic feet (5.1 million cubic metres). However, the line is capable of
operating at a much greater rate of delivery. From Dutson, the NGL
and stabilized crude are transmitted by separate pipelines, about 115
miles (185 kilometres) long and 10 inches (25.4 centimetres) and 28
inches (71 centimetrés) in diameter respectively, to the fractionation
plant at Long Island Point near Westernport Bay. The LPG production
which is planned to be about 1 million tons (1.015 million metric tons)
per annum is sold to the local and overseas (mainly Japan) markets,
and ethane is for use in petrochemical plants. The crude oil is

shipped to the refineries.
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An 80-mile (129 kilometre) pipeline is presently to be built
from Long Island Point to the Altona petrochemical complex, and to
the Shell refinery at Corio near Geelong to transmit initially some
150,000 barrels (23,900 kilolitres) of crude a day. The completion of
the pipeline is scheduled for the latter half of 1970.

- The commercial production of crude oil in Australia commenced
in February 1964 from the Moonie oilfield in Queensland. A 190-mile
(306-kilometre), 10-inch (25.4-centifhetre) pipeline was built at a cost
of $A9 million ($US10.08) to transmit this production from Moonie to
Brisbane, as shown in Figure 1. In 1966 oil then hauled by road tankers
from the Alton oilfield and oil from the Conloi and Bennett wells was

added to the Moonie production.

In December, 1966, oil production began from the Barrow Island
oilfield. The main producihg reservoir is the Windalia Sandstone of Lower ’ -
Cretaceous age occurring at a shallow depth (2200 feet to 2400 feet)
(670 metres to 732 metres); some production is also obtained from the
shallow Muderong Formation below the Windalia and from the "deep"
(6000 feet-7500 feet) (1830 metres to 2125 metres) Upper Jurassic
sandstones. The wells in the Windalia reservoir are sand-fracced and
the natural producing mechanism, largely expansion of the solution gas,
almost from the start of production has been é.ssisted by the introduction
of a water-flood scheme. Consequently, the produced gas, as mentioned
previously is being flared, save for small volumes being used in field
operations. The position regarding wells involved in the production of ,-‘

crude oil is summarized in Table IV.
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The production is gathered from seven groups of wells, each
containing about 40 wells; each group is connected to a separator
station designed for automatic operation. The "dry" oil is transmitted
from the separators to four 200,000-barrel (31,800 kilolitres) storage
tanks located about half-way along the north-eastern coast of the island.
From these storage tanks a 6-mile (9.6 kilometre), 20-inch (50.8 centimetre)
pipeline runs on the sea bottom to the offshore terminal moored by means
of five 10-ton (10.15 metric tons) anchors. The pumping station located
near the storage tanks is capable of transmitting crude oil to the loading
tankers at the terminal at a rate of up to 15,000 barrels (2,385 kilolitres)
per hour. The first shipment of crude from the island to the refinery
at Kwinana near Perth was in late April, 1967 by the Australian-built
250,000-barrel (39,750 kilolitres) tanker, "P.J. Adams". A schematic

diagram of the delivery system is shown in Figure 5.

CONSUMPTION, PRODUCTION AND IMPORTS OF CRUDE OIL

" The daily production of the indigenous crude oil has risen in
the current four-year period from about 9,000 barrels (1,430 kilolitres)
in 1965 to some 41,000 barrels (6,500 kilolitres) in the first six months
of 1969. The 1966 production came almost entirely from the Queensland
fields, mainly from Moonie and Alton, and in that year they appear to
have reached the peak of their productivity; they are now on the decline,
and their contribution to the national crude oil output is fast becoming

insignificant.

- The production of the Barrow Island oilfield, on the other hand,
is still rising, and is planned to reach a level of some 45,000 barrels
(7,150 kilolitres) per day by the end of 1969.
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»

The production of crude oil from the offshore Gippsland Basin
is scheduled to commence in the latter part of 1969 or early in 1970,
at an initial daily rate of 25,000 barrels (3,970 kilolitres), and to
~reach 205,000 barrels (32,550 kilolitres) per day in the last quarter
of 1970 and 300,000 barrels (47,700 kilolitres) a day by the end of 1971, -

at which level it will remain for some time.

We may, therefore, look forward to a cumulativé daily production
of indigenous crude of some 350,000 barrels (55,600 kilolitres) before
1971 is out. This represents some 67 percent of the equivalent crude
oil required to meet local consumption of some 520,000 barrels (82,650
kilolitres) per day at that point of time.(4) In 1968, the requirement
was about 450,000 barrels (71,550 kilolitres) per day and the local
production represented 8 percent of this requirement. The historic
relationship between the local consumption, production, and import, and
the forecast extension to 1980 is shown in Table V and Figure 6. o

It will be seen that the import requirements of crude oil should
reach a maximum by the end of 1969, and will drop thereafter. However,
if no significant new production is added by 1972/73 they will rise again
as a result of the annual consumption growth and natural production
decline. With reference to natural decline it has been assumed that a
reasonably constant maximum rate of production would be maintained
for four to five years from the Kingfish, Halibut and Barrow Island
fields; in the first two'ﬁelds a natural active water drive, and in the

‘Barrow Island an "induced" water drive are operative.
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SECURING A PETROLEUM RESOURCE BASE
Governments' Role

The road to self-sufficiency is still an uphill one, and the
arguments for the need to press on with exploration have not lost

any of their validity, in spite of the success achieved so far.

Actually, the term self-sufficiency requires some clarification,
inasmuch as the crudes so far discovered have been light gravity crudes
yielding relatively high proportions of naphthas and low percentages of
residuals. This deficiency in "heavy products" estimated at between
35 and 40 pefcent of the total demand will have to be met by imports; under
these circumstances the maintenance for the next thirty years or so of
the present level of self-sufficiency of between 65 and 60 percent of the
total requirement'wbuld call for about threefold increase of the current
estimated crude oil reserves by 1985 or thereabout. Should we aim at
the complete autarky in respect of petroleum, it would be necessary to
discover sufficient reserves of the heavy crudes as well, and to improve

the current reserve level at least sixfold between now and, say, 1985.

These rough estimates are subject to considerable modification,
due to a decisive entry of natural gas into the fields of energy and
petrochémistry, and to a probablelépplication of nuclear fuel for
industrial purposes in the next decade. Already, Australia's estimated
natural gas reserves, when converted to the crude oil _equivalent (1 million
cubic feet = 170 barrels) are of the same size as the estimated reserves of
crude oil, not counting the LPG and NGL available from this gas. The

| impact of nuclear power is not likely to be as great as that of natural gas,
but together they are bound to downgrade the current estimates of our

future crude oil requirements by a considerable margin.
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Most of the current estimates of the Australian primary fuels |
consumption in the near and not-so-near future include natural gas
but shy away from nuclear energy as being too difficult or impossible
to forecast at this early stage. One such estimate (4) sees an increase
of natural gas participation in the usage of primary fuels in Australia
from less than 0.01 percent in 1968/69 to about 2.1 percent in 1969/70
and to about 6.3 percent in 1974/75. The relative participation of
petroleum products in these years is estimated to be about 48.9, 48.4
and 47 percent respectively. The consumption of primary fuels in Australia
is shown in Figure 13. (An illustration of the significance of natural gas |
in the national economy mentioned above, has been recently presented
by Prof. Camatini (5) who has shown that in 1966 Italy's balance of
payments was improved by some $A482.7 ($US540.6) million due to the
activities of E.N.I. (Ente Nazionale Idrocarburi) in the field of hydrocarbons.
Of this total, $A100 ($US112) million were due to the replacement of
imported crude oil by natural gas and its "products", $A206.9 |
4($U8231.,7) million accrued to the economy from the export of petro-
chemicals and fertiliéer products from natural gas, and $US196.9) million

was deriv‘ed from the price reduction of imported crude oil).

- Whether a complete crude oil self-sufficiency is desirable,
let alone technically and economically attainable, is open to considerable
debate. Suffice it to say that we have not as yet, secured an adequate
resource base even for a limited self-sufficiency, whatever this may yet
turn out to be; both private enterprise and Government are currently
engaged in an effort to secure and to widen such a base within reasonable
limits of time, expenditure and technical and administrative capacity.
In this effort, the governments, particularly the Federal Government, 4 |
have assumed an active role by providing the following services, assistance

and incentives:-



15.

regional geological, geophysical and topographic
surveys and other technical and scientific studies;

. through the Petroleum Search Subsidy Act 1959-1969 -

a direct financial assistance in respect of the approved
exploration operations; ‘

. through the Petroleum (Submerged Lands) Act 1967 - a suitable
legislation system in respect of exploration, devel_opment and
production on the éontinental shelf; | |

. policies and machinery concerning the valuation, pr1c1ng,
absorption and allocation of indigenous crude oil; ‘

. policies; largely in the field of taxation and import tariff

relief, designed to provide further incentive for explo‘ration.

In the current year (1969) the Petroleum Search Subsidy Act
1959-1967 has been amended and extended for a further period of five
years to the end of June, 1974. It is to be known as the Petroleum Search

Subsidy Act 1959-1969.

Briefly, the amendments limit the general availability of
subsidy for exploration to the onshore operations; the offshore operations
may draw the full subsidy only if they are carried out by an Australian-
owned company; where the company is foreign-owned but has an Australian
equity component, the subsidy may be payable in proportion to that
component. The categories of test and stratigraphic drilling have been
included in one category - exploration drilling. The rate of subsidy of
30 percent of the approved costs has been adopted for all types of
operations, and the "footage rate" method of subsidy allocation in respect
of drilling has been deleted. The re-payment of subsidy upon discovery
will not be demanded by the Government until this can be provided by

income earned from production.
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These changes were designed with the declared intention to
intensify the exploration on land as being cheaper, more desirable
from the defence viewpoint and likely to give Australian companies
more chance to undertake the work on their own or in partnership

with the foreign operators.

’ The Petroleum (Submerged Lands) Act 1967 was approved
in Novémber, 1967 simultaneously by the Federal and all State
Parliaments as uniform legislation governing the exploration and .
exploitation of petroleum on the continental shelf of Australia and the
Territory of Papua and New Guinea. The Acts became fully effective
on 1st April, 1968.

Under this legislation each State Government is responsible

- for administration in offshore areas adjacent to its shores, including

the granting of offshore titles, collection of rents, fees and royalites.
However, the granting of petroleum titles is subject to the approval

by the Federal Government which also receives 40 percent of the royalty

on production.

There are two kinds of titles - the PERMIT for exploration
and the LICENCE for production.

A graticular system of blocks (5 minutes by 5 minutes per
graticular block) was introduced for the purpose of granting titles
and for subsequent administration. The maximum size of a permit is
400 blocks or roughly 10,000 square miles, and there is no limit
to the number of the permits that may be granted to an-operator. The
granting of the permit carries specific working conditions and a

‘compulsory relinquishment requirement of half of the area after the
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first six years of tenure, and a further 50 pércent of the remaining area

at the end of each successive five-year period.

The licence is issued as a matter of right to the permittee
upon the discovery of a comm-ercial petroleum deposit in the permit
area. The procedure calls for the permitee to nominate a central
discovery block which, together with the surrounding eight blocks
becomes a (discovery) LOCATION. The permittee then may either
take up five blocks of the location as a licence for production at a
standard royalty rate of 10 percent, or add from one to four of the
remaining blocks to make up a licence and pay an override royalty,
additional to the standard ten percent royalty, on ensuing production;
this rate of the override royalty is subject to negotiation and may
range from 1 to 2.5 percent. The licence is issued for an initial period

of 21 years; it may be extended for a further 21 years and perhaps beyond.

The holder of a production licence has a preferential right toa
pipeline licence, which allows the construction and operation of a marine

pipeline for the transmission of petroleum to shore.

The Operating and Safety Regulations, allowed for in the
Petroleum (Submerged Lands) Act 1967, have been drafted by a joint
Government/Industry Committee and are ready for adoption by the

relevant Federal and State authorities.

v In order to ensure domestic absorption of indigenous crude

| oil at a reasonable price, so that continuing exploration would be
encouraged, the Federal Government decided in 1965 to control the
price and to impose a quota system for the allocation of domestic crude
oil to refineries. This decisioﬁ was based on the recommendations of the

Tariff Board following a public enquiry.
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The problems of absorbing indigenous crude oil in 1965 were
relatively minor because of the small quantities of crude produced
from the Moonie field; no sudden or large increase in the production
of indigenous crude was seriously expected in the near future and
accordingly, the matter was to be reviewed in September, 1970 or earlier

if necessary.

However, the discovery in 1967 of large oil reserves on the
Gippsland shelf raised the fear that the Australian consumer would
pay more for the indigenous petroleum products than for similar '
products refined from imported crudes. This problem has now been
largely resolved following negotiations which resulted in a new policy

on pricing and absorption of indigenous crude oil.

Exploration and Development
(a) Expenditure and Costs

At the end of 1964, cumulative expenditure on petroleum
exploration, development and production amounted to $A299,082,830
($US334.972,770). By the end of 1968, cumulative expenditure had
increased to $A689,688,100 ($US772,450,700), as shown in Table XI.

Development programmes in respect of the Moonie and
Alton oilfields and the Roma Area gasfields in Queensland, the
Barrow Island oilfield in Western Australia and the gas and oilfields
on the Gippsland Shelf, offshore Victoria, accounted for a large

portion of this increase.
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Figure 7 illustrates the pattern of expenditure since 1962.
This chart shows that annual exploration expenditure increased
steadily from $A43.8 million ($US49.1 million) in 1964 to $A68.4
million ($US76.6 million) in 1968. However, it is evident from this figure
and from Table VI that this increase is mainly due to intensified
offshore exploration activity, and that the onshore exploration component

has actually declined over the past few years. -

A detailed cost statement is presented for both on - and offshore
operations on a "footage drilled" and "line mile" basis, in Tables XI
and XII. This statement reflects the world-wide trend, in that offshore
drilling is much more expensive than onshore drilling, and that marine
geophysical operations are generally cheaper than those on land, by

virtue of greater coverage in less time.
(b) Geological, Geophysical and Drilling Activities

Geological activities have shown a marked and continuous
decline since the péak year of 1963, and in fact, the year 1968 saw the
lowest activity since 1959 (see Table XIII and Figure 8). This trend
is normal, as in chronological ternis, geological surveys decrease as
other phases of exploration and development follow on and increase.
The trend has perhaps been accelerated by the increased accent on

offshore exploration where geological work is negligible.

Geophysical activity in crew months was at its maximum
in 1965, two years after the geological peak. Since then the geophysical
activity appears to have declined as shown by the "crew months"
figures in Table X1II and Figure 8. Actually, this decline is less

severe when the activity is assessed on the basis of line miles, bearing
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in mind that the output in line miles from a marine geophysical crew
is generally greater than that from a crew on land. Nevertheless,

the annual expenditure on geophysics dropped from $A20.8 million
($US23.3 million) in 1966 to $A12.5 million ($US14.0 million) in 1968
as shown in Table VII and Figure 8. Annual expenditure on drilling
increased by just over 100% from $A24.8 million ($US27.8 million) in
1965 to $A50.7 million ($US56.8 million) in 1968.

This activity, presented in Table XVI, is categorised under
"Exploration" embracing wildcat, stratigraphic and extension wells;
and "Development", which comprises wells drilled for production and

production services (water injection, observation, etc.).

| The number of wells drilled, and the footage involved are
presented in Tables XIV, XV, XVI and Figure 9 which detail the
statistics under the two categories, for onshore and offshdre. By 31
December 1968, cumulative footage drilled was 7,642,536 feet (2,330,973
metres). This figure involved some 1,801 wells, of which 1,295 were

exploration and 506 were development. -

The highest annual footage was 1,153,189 feet (351,723 metres)
in 1965, the next being 1,106,804 feet (337,575 metres) in 1968. Of
the latter, 312,613 feet (95,347 metres), or 28.2% were drilled

offshore.

By 31 December 1968, 431 wells, or 23.97 of the total drilled,
had been completed as producers or as potential producers awaiting
suitable production facilities or a market outlet. These wells are

apportioned as follows:-



21.

Oil Wells : 313 (25 Exploration wells, 288 Development wells)

Gas Wells : 118 (36 Exploration wells, 82 Development wells)
Discoveries out of the 1295 exploration wells resulting in completions for
commercial production amounted to 61, which gives a success ratio of
1:21.2. However, this figure is pessimistically misleading, as several
significant discovery wells, particularly offshore, have had to be
abandoned,; suspended or secured. Taking these wells into account, the

success ratio is approximately 1:15.

The number of drilling rigs continuously avéilable fof use in
Aus.tralia and Papua-New Guinea has been between 40 and 43 for the
~ last few years. At mid-1969, six offshore mobile units were 6peraiting;
three of these were drilling ships, two simi=submersib1e platforms, and

one a jack=up unit.

The onshore units span a depth ranée of 4,000 feet (1,220 meters)
to 20,000 feet (6,100 metres), and the deepest well drilled in Australia
Wwas Keep River No. 1 at 15,623 feet (4,765 metres).

About 40 percent of available rigs are currently ‘actiye,- one -

third of which are operating offshore.

A recently concluded survey by the Bureau of Mineral Resoﬁrces
of the usage of oilfield tubular goods in 1968 has shown that there is _
no domestic production of oilfield tubular goods in Australia, and that
all these items had to be imported. Information on usage, type and origin
of tubulars was made available by the operating companies, and is

summarised in Table XVII. Considering the expansion of the petroleum
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industry, it is of interest to know the principal sources of various
types of tubular goods used or to be used and whether or not domestic

production of some or all of these goods is feasible.
REFINING

At the end of 1961, six Australian refineries were in operation,
the total capacity being 307,000 barrels (48,813 kilolitres) per stream
day. This increased to 374,800 barrels (59,593 kilolitres) per stream
day by the end of 1964, and to 607,500 barrels (96,503 kilolitreS) per
stream day by the end of 1968, following the commissioning of two new
-refineries in Queensland, one at Westernpoft in Victoria, and one in

South Australia, making ten in all.

"Total capital investment in the refining industry to 30 June 1961
was $A 292.5 ($US 327.6) million, to 30 June 1964 $A 409.5 ($US 458.6)
million and by 30 June 1968, it had risen to $A 657.8 ($US 736.7) million.

At the end of 1968, two refinerieé were operating in Queensland,.
three in New South Wales, one in Western Australia, three in Victoria,
and one in South Australia. Lubricating oil plants associated with
refineries were operating in New South Wales, Western Australia, and
Victoria. Eight of the refineries were owned wholly by overseas interests,
one was wholly Australian, and one was jointly held by Australian and

overseas interests.

All the refineries except one of those in Victoria and that in

South Australia incorporated cracking units.
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‘The locations and distillation capacities are tabulated in

Table XVIIL

Figures showing the input of crude oil and other refinery
feedstock to Australian refineries, and output of refined products
for the calendar years 1965 to 1968 inclusive, are given in Table

XIX.

In 1961 total input of crude oil and other refinery feedstock
was 92,578,00_0 barrels (14,719,000 kilolitres). By 1968, this had risen
to 163,589,000 barrels (26,010,651 kilolitres), an increase of some 77%,
or 117% per annum. Output of motor spirit increased from 33,859,000
barrels (5,383,581 kilolitres) in 1961 to 56.,085,000 barrels (8,919,515
kilolitres) in 1968:, an increase of some 66%. Over the same period,
output of kerosines rose by 4,712,000 barrels (749,208 kilolitres) (133%)
. to 8,224,800 barrels (1,311,432 kilolitres); furnace fuel by 19,615,000
barrels (3,118,785 kilolitres) (78%) to 44,729,000 barrels (7,111,911
kilolitres). Diesel oils increased by 7,380,000 (1,173,420 kilolitres) (387%)
to 26,648,000 barrels (4,237,032 kilolitres).

Output of lubricating oil base stock increased by 2,249,000
barrels (357,432 kilolitres) (1,470%).

Total output of marketable products rose by 65,832,000 barrels
(10,467,288 kilolitres) (77%) to 151,065,000 barrels (24,019,335
kilolitres) in 1968.
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- MARKETING AND CONSUMPTION

Distribution and marketing of petroleum products are carried
out by nine major companies, two of which are Australian owned and one
owned jointly by Australian and overseas firms. By 30 June 1968,
$A 864.9 ($US 968.7) million had been invested in marketing in Australia.
Table XX shows consumption figures for petroleum products in Australia

for the years 1965 to 1968 inclusive.

By 1968, petroleum products accounted for some 48% of primary

energy consumed in Australia.

OVERSEAS TRADE
Imports

Notwithstanding the indigenous crude oil production from the
Barrow Island and Moonie-Alton fields, imports of petroleum products
have continued to rise, until in 1968, total imports amounted to
155,809,000 barrels (24,773,631 kilolitres). However, the rate of increase
is diminishing, whereas the rate of increase of consumption is expanding.
After the Gippsland Basin fields begin production in 1969, it is expected
that, import figures will level out and eventually' decrease, as indigenous
production figures increase. Imports of refinery feedstock and refined

products are outlined in Table XXI.
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Exports

Since 1964, cargo exports of petroleum products from Australia
levelled out to some 8,000,000 barrels (1,272,000 kilolitres) per year,
worth $A 33 ($US 37) million. This reflects increasing refining self-
sufficiency of the main overseas markets, of which New Zealand was
the largest. Cargo exports in the 1964-1968 period are shown in Table
XXII. ’ '

PETROCHEMICALS
Since 1961, the petrochemical industry in Australia has expanded
considerably. In 1968, there were about 30 plants operating and several

planned or under construction.

These plants embrace a wide spectrum of petrochemicals, and

their products and capacities are listed in Table XXIII.
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. Offghore Drilling Operations to 30.6.69

GIPPSLAID BASTN b P.KJ. - Formerly known as. *% See explanatory notes following Table.

WELL OPERATOR DRILLING UNIT: - YATER _DATE ___ TOTAL _ STATUS**. . CLASSIFI-
. " FAME DEPTH SPUD TOTAL - DEPTH CATION ON
TYPE ft. n. DEPTH ft. m, . COMPLET=

OYNER REACHED ION OR
ABATDON-

MENT **

Barracouta 1 ESSO=BHP Glomar ITI. 148 45 27.12.64. 5.6.65 8,701 2,325 Secured §FDAAS

(F.K.A.* E.G.S. 1 and

Barracouta A-l)

Barracouta 2 oW
(F.K.A.* E.C.S. 2 a:d

Barracouta B-1)

Cod 1 (F.K.A.* E.G.S. 3 ' *
and Cod A=l)

Marlin 1 o .
(P.E.A.* E.G.S. 4 and

Marlin A-1)

Marlin2 .
(P.K.A. Marlin B-1) . '

‘Drilling Ship.

Global Marine

aitto

ditto

aitto

dtto

_ Australasia Pty Ltd

150  45.7 .8.6.65 16.7.65

202 61.2 20.9.65 2.12.65

196 $9.7  5.12.65 10.4.66

198 60,3 30.5.66. 3.11.66

4,015 1,225 Secured EXT/AAS

© 9,540 2,909 Plugged  NFV/DRY
& sbandoned | ’

8,485 2,800 Secured mm/m:;

10,007 3;064 Seoured, | EET/CAS



GIPPSLAWD BASIN

TABLE IT (Cont'd)

Australia and Papua ~ New Guinea - -

~ Off-Shore Drilling Operations to 30.6.69

DATE

Australasia Pty Ltd

WELL, OPERATOR DRILLING UNIT: YATER DEPTH TOTAL DEPTH  STATUS CLASSI~
TAHE : SPUD TOTAL . FICATION
TYPE £t. n. DEPTH ft. n. O COMP-
OWNER . REACHED LETION
OR ABAND=~
ONMERT
Golden Beach No. 1 B.0.C./ Investigator, 65 19.8 4.4.67 - 1.5.67 1,378 420 Plugged YRV
(see Golden Beach Fo,2) Continental/ Drilling Barge. & abandoned
. Planet/ Zapata 0.D.E. (due mecha-
Voodside nical diffi-
culties)
Kingfish 1 ESSO-BHP Glomar III. 253 83.2 6.4.67 15.6.67 8,451 2,575 Secured ¥FD/OIL
(P.X.A.* Kingfish A-1) Drilling Ship.
' Clobal Marine
Australasia Pty Lta -
Golden Beach No. 14 B.0.C./ Investigator. 65 19.8 3.5.67 28.8.67 9,636 2,970 Secured NFD/GAS
Continental/ Drilling Barge.
Planet/ 2pata 0.D.E.
Yoodside ’
Halibut 1 ESSO-BHP Glomar III. 236  7L.8 20.6.67 25.9.67 10,011 3,080 Secured NFD/OIL
(P.K.A.* Halibut A-1) Drilling Ship.
Global Marine



| TABLE IT
- Australia and Papua - Hew Guinea
Off-Shore Drillins Operations to 30.6,69

Cont'd

production pla.tfqm.
Richter-Bawden.

GIPPSLAND BASIN
WELL OPERATOR DRILLING UNIT: - WVATER DEPTH DATE TOTAL DEPTH  STATUS CLASSTI-
NAME o SPUD TOTAL FICATION
TIPE S . SSETE + . DEPTH £t. . ON COMP-
OWNER - REACHED LETION OR
: L ABANDON=~
MENT .
nglphin 1 " ditto 134 _40.8 28.9.67 25.11.67 9,461 2,880 Plugged & NFV/OTL
(P.K.A.* Dolphin 4-1) ' abandoned SHOWS
. Kingfish 2 " ditto 252 76.7  28.11.67 30.1.68 8,021 2,450 Secured ~ . EXT/OIL
(F.K.A.* Kingfish B~1) o |
Marlin 3 " ditto - 192 © 58.5 16.12.66 9.1.67 5,845 1,780 Secured EXT/OIL &
. (P.EK.A.* Marlin C-1) | cas
Eingfish 3 " ditto 243 74.0. .. 2.2.68 5.3.68 8,299 2,528 Secured EXT/0IL
(F.K.A.* Kingfish C-1)
Barracouta 4-2 " .DE (Rational 110) 150 45.7 ’ 8.3.68 7468 4,154 1,265 Completed DEV/AS
¢ from Barracouta ' ' PRODUCER



GIPPSLAND BASIN

TABLE IT (Cont'd)

Australia and Papus ~ New Cuinea -
Off~Shore Drillins Operations to 30.6.69

VATER DEPTH

Off-Shore Drilling

Australia Pty Ltd

VELL OPERATOR DRILLIFG UNIT: DATE TOTAL DEPTH  STATUS CLASSIFI-
NAME SPUD TOTAL ‘ CATION ON
TYPE ft. n. DEPTH ft. . COMPLETION
OUNER REACHED OR ABAND-
' ONMENT
Perch 1 ESSO-BHP Glomar III.. 138 42,1  13.3.68 2.5.68 9,406 2,868 Pluggedé  NFU/OIL &
\(F.E.A.* Perch A-1) Drilling Ship. | sbandoned  GAS
‘ Global Marine
Australasia Pty Ltd
Barrasouta 4-3 " DE (Fationalll0) 150 45.7  20.4.68  29,7.68 11,275 3,434 Suspended DPFD/OIL
from Barracouta ' & CAS
productiog platform
RichterBawden
Tuna 1 ) " Glomar III. 198 60.5 6.5.68 17.10.68 11,944 3,635 Secured NFD/OIL
(F.K.A.* as Tuna A-1) Drilling Ship. & CAS
Global Marine
Australscs\.i.a Pty Ltd
Srapger 1 » Discoverer II. 180 54.8 9.5.68 12.12,68 12,320 3,725 Secured KFD/OIL
«(F.E.A.* as.Snapper A-1) Drilling Ship. & CAS



GIPPSLAND BASTN

Australia and Papuas - New Guinea

Off=Shore Drilling Operations to 30;6.62 ‘

.

OPERATOR DATE

TOTAL DEPTE CLASSIFI-

Harlin A-6

from Marlin prod-
uction platform
Richter Bawden.

© WELL DRILLING UNIT: YATER DEPTH STATUS
o FAME SPUD TOTAL CATION ON
TYPE ft. m. - DEPTE  ft. m. COMPLETION
OWNER REACHED CR ABANDO=-
o IMENT
Marlin A=3 - ESS0-BHF Fational 55 M3 192 58.7  18.5.68 25.8..68 6,420 1,957 Completed DEV/AS
' from Narlin A as potential PRODUCER
"- productionplatform gas grbducer; ‘ '
Righter Qavden. ‘
Flounder 1 o Ocean Digger. 287 87.4 - 10.7.68  25.9.68 11,740 3,580 Plugged -&'. HFD/OIL
“(P.K.As* As Flounder Sent-submersible. abandoned
’ A-1) Oge&n Drilling &
- Exploration Co.
(Aust) Ltd.

Barracouta A4 "o DE (Netional 110) 150 45,7  20.7.68  25.8.68 5,770 1,755 Completed DEV /6AS
from B&rracouta . as potential
prod.uction platform gas producer
Richter Bawden. ’

n Fational 55 M3 192 58.4 ‘ 13.8.68 22.11.68 10,846 3,305 Completed DEV/CAS

as potential
gah producer .



GIPPSLAND BASTIN

TABLE IT (Combtd)

Austrelia and Papua ~ Kew Guinea

0ff-Shore Drillinz Operations to 30.6.69

VELL OPERATOR 'DRILLING URIT: WATER DEPTH DATE TOTAL DEPTH STATUS CILASSIFI-
FAME SPUD TOTAL ‘ CATION OW
TYPE ft. De DEPTH  f%. m. COMPLETION
OWNER REACHED OR ABAND-
ONMEHT
Barracouta A-6 DE (Netional 110) 150 45.7  12.9.68 '30.9.68 5,745 1,747 Completed DEV/GAS
ESSO-BHE from Barracouta as potential
pro&uction platform gas. producer
Richter Bawden.
Barracouta A-5 " ditto 150 45.7 1.10.68 9.10.68 4,967 1,513 ditto DEV /A4S
Marlin 4-4 " Fational 55 M3 192 58.4 3.10.68 7.11.68 6,784 2,068 ditto DEV /43
from Marlin
production platform
) Richter Baw;rden.i
Barracouta A-7 n DE (National 110) 150 45.7 6.10.68 7.11.68 17,685 2,340 ditto DEV/G.A.s.
from Barracouta
production plafform
Richter Bawden.
Tuna 2 n Glomar III. 195 59.3 30.10.68 5.12.68 9,060 2,760 Secured EXT /0IL
Drilling Ship. |

Global Marine

Australasie Pty Ltd.

& GAS



CIPPSLAND BASIN

EABLE IT (Comt'd)

Australia and Pé.gge. = New Guinea
0ff-Shore Drillins Operations to 30.6.69

.YATER DEPTH

production platform.

Richter Bawden.

YELL " OPERATOR DRILLING UNIT: DATE TOTAL DEPTH . .STATUS
: NAME SPUD ~ TOTAL "CATION ON
TYPE : fte . m. . . DEPTH t. We -COMPLETION
OVIER v REACHED ' * .OR ABAND-
- ONMENRT

_Barracouta A-8 ESSO-BHP DE (Hational 110) 150 45.7 7.11.68 19.11.68 6.046 1,842 Completed -DEV,/GAS
from Ba.rracouta' | as potential
‘production platform. gas producer
Richter Bawden.

. Marlin A5 o 'national_ 55 13 192 59.2  7.11.68 22.11.68 6,885 2,095 Completed DEV/GAS
from Marlin A . as potential "
production platform. gas producer. ‘

" Richter Bawden. _

Barracouta A-9 " DE (Jational 110) 150 45.7  22.11.68 29.11.68 5,528 1,685 Completed DEV/GAS
from Barracouta = as potential
production platform. gas producer.

Richter Bawden.
Ha;lix_x A7 K National 55 M3 192 48.4  26.11.68 2.12.68 4,857 1,461 Avandomed DEV
- from Mariin due to
blowout



GIPPSLAITD BASIN

TABLE II (Cont'd)

Australia and Papua - Hew Guinea

0ff-Shore Drilling Operztions to 30.6.69

DRILLDIG UNIT: WATER DEPTH

from Barracouta
production platforn.

Richter Bawden.

as potential

WELL OPERATOR DATE TOTAL DEPTH  STATUS CLASSIFI-~
HAME SPUD TOTAL CLTION Ci
TYPE ft. m. DEPTH £, ju ] COXPLITION
OWHIER REACHED OR ABAND-
OIMENT
Barracouta A-10 DE (ilational 110} 150 -45,7 6.12.68 30.12.68 3,997 1.219 Completed DEV/GAS
ESSO-BHP
from Barracouta as potential
production platforn. gas producer.
Richter Bawden.
Groper 1 " Glomar III. 120 58.3 19.12,68 10.1.69 3,379 1,030 Plugged & NFV/DRY
Drilling Ship. abandoned.
Global Marine
Australasia Pty Ltd
Hullet 1 " ditto 180 54.9 9.1.69 16.1.69 2,463 750 Plugged & NF{/ORY
abandoned.
Barracouta A-1 n DE (National 110) 150 45,7 1.1.69 15.1.69 3,720 1,134 Completed DEV /GAS

gas producer.



Australis ana FPamia = LFew Guinea

Off-Shera Jrillin- 'Oj‘;-;g.tions to 3046.69

NS
~GIPPSLAND BASIN NN
NS -
'WELL *OPERATOR DRILLIS UZIT: YATER DEPTH DATE TOTAL DEPTH STATUS CLiSSITI-
: : TAKS _ - SPID “TOTAL . ‘ CATION €
“TYPE . ft. E . DEPTH ft. D COMPLITIC:
, OMIER , * REACHED ' O} ARALTD-
. , S o ozt
Salmon 1 "ESSO-BEP Ocean Digger. 210 64.0 13.1.69 16.2.69 9,865 3,008 Suspended IFi/DRY
Semi-gubmersible.
Ocean Drilling &
Exploration Co.
(Aust) Ltd
Brean 1 Glomar III. 190 57.8  20.1.69 22.1.69 790 203 Plugged & TFFV
Drilling Ship. - o - abandoned
Global Harine - - o (mechanical
Australasia Pty Ltd. ' N difficulties)
Flounder 2 " ditto 310 94.4  19.2.69 24.3.69 9,321 2,842 Plugged & EXT/OIL
abandoned & GAS
Breap 2 n ditto 191 58.2  24.2.69 17.4.69 10,657 3,250 Secured NFV/0IL
. & GAS
\ .
Halibut A-1 " . DE National 1320 238 72.6  24.3.69 6.5.69 8,329 2,540 Completed DEV/OIL
H3 S . as potential

‘Richter Bawden : oil producer



CIPPSLAND BASIN

Terr3 1 (Conttd)

Australfa and Papia = Few Guinea

—_—

O0ff-Shara Dri1lin- Cperabions to 30.6.63

DRILLILS UNIT:

VELL OPZRATOR UATER DIPTH DATE TOTAL DEZPTH STATUS CLiSSIFI-
. A SPUD TOTAL CATION
TYPE ‘ ft. o. DPTH COKPLIZTI:
OBIER REACHED CR iBAD-
(1) oy
i ESSO-BHP )
Mackerel 1 : Glomar III. 322 97.6 27.3.69 22.4.69 10,003 3,050 Plugged & ¥FW/0IL
Drilling Ship. abandoned  SHOVS
Global Marine
Australasia Pty Ltd.
Flathead 1 " ditto 173 52.7 30.4.69 27.5.69 3,494 1,066 Plugged & NFY/DRY
abandoned
Flounder 3 " Ocean Digger. 363 110.5 25,4.69  15.5.69 8,415 2,564 Secured LT /0IL
Semi-submersible. & GAS
Ocean drilling &
Exploration Co.
(Aust) Lta,
L DE National 1320HM3 238 72.6 3.5.69 12.5.69

Halibut A-2

Richter Bawden.

4,201 1,280 Abardoned  DEV/DRY

due to
mechanical

difficulties.



CIPPSIAND BASIRN

“TABLE IT (Cont'd)

Australia and Papua = Few Guinea
0ff~Shore Drillins Operations to 30.6.69 .

OPERATOR

YELL DRILLING UNIT: VATER DEPTH DATE TOTAL DEPTH  STATUS CLASSI-~
FAME SPUD TOTAL : FICATION -
. TIPE £t. n. DEPTH £t. . 01X COMP-
OYNER : REACHED - LETIOK OR
: ABAYDON~
MELT
o osas e e T
Halibut A-3 ESSO-BHP . ditto B 238 72.6  12.5.69 23.5.69 8,414 2,565 Completed DEVAILL .
- as potential
producer.
' Turrum 1 n Ocean Digger. 192 58.5  19.5.69 26.6.69 10,029 3,057 Plugged & NFY/ORY
Semi-gubmersible. abandoned. “
Ocean Drilling &
Exploration Co.
(fust’) Lta.
Vahoo 1 " Glomar III. 245 74,7  27.5.69 11.6.69 2,446 723 Plugged & NFV/DRY
- Drilling Ship. sbandaned.
_Global Marine
Augtralasia Pty Ltd -
. ditto’ . 175 '53.3 | 16.6.69 - - - Drilling  EXT

" Snapper 2

ahead. -



GIPPSIARD BASIN

TABLE IX

Cont'd?}

Australié-and Papua = New Guinea

0ff-Shore Drillins Coerations to 30.6.69 .

TOTAL DEPTH  STATUS

abandoned.

¥ELL OPERATOR DRILLING UNIT: YATER DEPTH DATE CLASSI-
HAME SPUD TOTAL FICATICH
TIPE ft. o. DEPTH ft. o. . Ol COHP=
OWIER REACHED LETIOZOR
ABATDOR~
BIET
Halibut A-4 ESSO-BHP DE Hational 132013 238 - 72.6 17.6.69 - - - Drifiing DEV .
‘Richter Bavden. ' ahead.
. OTUAY BASIN .
Pecten 1 Shell Sedco 135E. 205 62.4 26.3.67  11.467 877 264 Plugged & DFV
' 'Semi~submersible. B ) abandoned
Southeastern Drilling
Co.
Pecten 1-4 " ditto . 205 62.4 12.4.67 11.6.67 9,352 2,850 Plugged & NFV/GAS
abardoned  SHOY
Nerita 1 e ditto 245 74.6 1.7.67 2.8.67 6,700 2,042 Plugged & = NFY/DRY
. abandoned.
Voluta 1 " ditto 301 91.8  25.8,67 15.12.67 13,037 3,972 Plugged & . NFY/DRY



Australia and Papus = New Guinea

{s)

rq) .- .

Off-Shore Drilling Operations-to-30.6.69

OTVAY BASIN
VELL OPERATOR DRILLING UNIT: VATER DEPTH DATE TOTAL DEPTH  STATUS CLASSIFI-
: - NAME ; SFUD TOTAL CATIOF ON
TYPE ft. . m. : DEPTH ft. m. COMPLETION
OVNER REACHED OR ABANDO~
' NMERT
Crayfish A-1 ESSO-BHP Ocean Digger. 169  50.7  24.9.67 24.12.67 10,486 3,197 Plugged & NFV/GAS
Semi-submersible. " abandoned, SHOW
- Ocean Driliing &
Exploration Co.
(Aust) Ltd
Prawn A-l " ditto 360 109.7 19.1.68 2.4.68 10,477 3,190 Plugged & NFW/DRY
' ' _abendoned.
Nautilus A-1 u dittoe 327 100 13.4.68  10.5.68 6,597 2,010 Plugged & NFW/DRY
abandoned.
Argonaut A=l " ditto 253 77.1  14,5.68  29.6.68 12,163 3,700 Plugged & NFV/DRY -

abandoned.



TABLE IT (Conttd

Australia and Papua -~ lew Guinea

0ff-Shore Drilling Operations t6 30.6.69

BASS. BASIN
YELL OPERATOR DRILLING UNIT: " WATER DEPTH . DATE TCTAL DEPTH  STATUS ‘CLASSIFICA-
HAME : SPUD TOTAL “TION ON
TYPE ft. o. DEPTH ft. o. COMPLETION
OYNER _ REACHED QR _ABAND~
. -OWHENRT
Bass 1 : ESSO-BHP Glomar III. 265 80.8 21,7.65 14.9.65 17,717 2,349 Plurged & ‘m'?'.f/nm
" Drilling Ship. ' : abandoned.
Global Marine
Australasia Pty Ltd!’
.Bass 2 - . " ditto ' 280 85.3 14.,4.66 25.5.66 5,510 .1,800 Plugged & UFY/DRY
' + +  abandoned.
Bass 3 o ditto 202 60.8 14.2.67 . 2.4.67 7,978 2,429 Plugged & EFY/GAS

_abandoned. SHOW,



TABLE IT AL ]

Australia and Pa@’a;-‘-"ﬂﬂéw Guinea
Off-Shore Drilline Operations to 30.6.69

TIMOR SEA
WELL OPERATOR DRILLING ONIT: VATER DEPTH .. DATE TOTAL DEPTH STATUS CLASSIPI-
NAME SPUD TOTAL CATION ON
TYPE ft. o, DEPTH rt. m. COMPLETTOR
OWNER REACHED . -OR ABAND-
) ONMENT
Ashmore Reef 1 B.0.C./ Investigator. 152 45.4 16.10.67 27.3.68 12,843 3,907 .Pinged & NPYV/DRY
Voodside/  Drilling Barge. ' . abandoned.
Shell. Zapata ODE,
Lacrosse 1 ARCO Sedco 135G. 90 27.4 21.2.69 6.5.69 10,020 3,115 Plugged & NFYAIL &
(Bonaperte Gulf Basin) Semi~submersible. abandoned. GAS SHOVS.
South Eastern
Drilling Co.
Petrel 1 " ditto ‘320  97.5 12.5.69 - - - - Drilling KF¥

ahead.



Australia and Papua = New Guinea
Off-Shore Drilling Operations to 30.6.69°

CARNARVON BASTH
VELL OPERATOR DRILLING UNIT: VATER DEPTH DATE TOTAL DEPTH  STATUS CLASSIFI~
NAME SPOD TOTAL CATION OF
TYPE ft. o. DEPTH £t. Be COMPLETIOR
OWNER REACHED OR ABAND~
: ONMENT
Legendre 1 B,0.C./ Glomar Tasman. 170 50.9 7.6.68 17.11.68 11,393 3,475 Plugged & HF¥/0IL
Yoodside/ Drilling Ship. abandoned. SHOV.
Shell Global Marine
" Australasia Pty Ltd
Plinders Shoal 1 Vapet - Jubilee Jack-up. 44 13.4  10.4.69 - - - oDrilling W
Emsco A1500E, ahead.
Of f~shore Drilling
Australia Pty Lta.’
Madeleine 1 B.0.C./ Glomar Tasman. 266 81.0 15.5.69 - - - Drilling NFY
Voodside/ Drilling ship. ahead.
Shell Global Harine ’

Anatralasia Pty Lta



 TABIE IT (Cont'd
Australia and Pagua = Wew Guirea
0ff-Shore Drilling Operations to 30.6.69

Australasia Pty Ltd

VELL OPERATOR DRILLING UNIT: VATER DEPTH DATE TOTAL DEPTH  STATUS CLASSIFI-
FAME SPUD TOTAL ‘ CATION OF
TYPE ft. o. » DEPTH ft. B. COIPLETION
OWNER REACHED OR ABAND-
ONIENT
PERTH BASIN
Quinns Rock 1 Vapet Jubilee Jack-up. 132 40,2 10.10.68 20.11.68 7,248 2,210 Plugged '@ NFW/DRY
Emsco ALl500E. O abandoned.
Off=-shore Drilling
Australia Pty Ltd
Gage Roads 1 " ditto 191 58.3  27.11.68 21.3.69 12,009 .3,655 = NFY/OIL
SHOWS.
CANNING BASIN
Dampier 1 B.0.C./ Glomar Tasman, 132 39.6 22,11.68 12.5.69 13,528 4,142 Plugged & NFY/GAS
Yoodside/ Drilling Ship. abandoned. SHOVS.
Shell Global Marine



' ZABLE IT ( )

Cont 4

Australig and Papua = New Guinpea
Off—Shore Drilling Operations to 30.6.69

Australasia Pty Ltd

BARRTER REEP
WELL OPERATOR DRILLING UNIT: VATER DEPTH DATE TOTAL DEPTH  STATUS CLASSIFI=
BAME SPUD TOTAL ) CATION ON
TYPE ft. m. DEPTH ft. m. COMPLETION
OYNER REACHED OR ABAND=~
"ONMENT
- Capricorn 1 Australian  E.¥. Thornton. 347 106 16.11.67 21.11.67 940 286 Plue edg: RFW
. : .: o . T . al one
Gulf Drilling Ship. (mecha.niea]:
g Reading & Bates _ difficulties)
(Aust) Pty Ltd.
Cagricorn 1-A " ditto 347 106 22,11.67 10.1.68 5,609. 1,710 Plugged & . §F¥ /ORY
. abandoned.
Aquerdius 1 " ditto 213 64.8 21.1.68 27.3.68 8,695 2,550 Plugged & NFV/DRY
abandoned.
Matjara 1 Amalgamated/ ditto 275 50.3 25.6.68 31.7.68 3,275 998 Plugged & NFV/DRY
Phillips/ abandoned.
Sunray.
Anchor Cay 1 Tenneco/ Glomar Conception. 234 71.3 26.2.69° 4.5.69 11,888 3,620 Plugged & KFV/DRY
Sigml Drilling Ship. abandoned.
Global Marine



" TABLE II (Comt'd)

Australia and Papus = New Guinea

Off-Shore Drilling Operations to 30.6.69

11.5.68

PAPUA BASTH.
VELL OPERATOR DRILLING UNIT: YATER DEPTH DATE TOTAL DEPTH  STATUS CLASSIFI-
) NAME SPUD TOTAL CATION OF
TYPE : £t. . VR DEPTH ft. m. COMPLETION
OVNER REACHED OR ABAND-
ORMENT -
Borabi 1 Phillips Glomar Conception. 73 22.3 8.10.67 23.11.67 9,442 2,860 Pluéged& NFY/DRY
et al. Drilling Ship. abandoned.
Global Marine
Australasia Pty Lta’
Uram -1 " ditto : 29 8.8 27.11.67 '5.1.68 6,433 1,960 Plugged & NFY/GAS
abandoned
(mechanical
difficulties)
Uram: 1-A n ditto ' 34 10.4 9.1.68 18.3.68 10,106 3,080 Plugged & NFV/GAS
abandoned.
Orckolo 1 . ditto 180 54.8  23.3.68 10.5.68 11,999 3,659 Plugged & HFW/DRY
abandoned.
Haiva 1 . ditto 270  82.3 21.6.68 9,807 2,990 Plugged & NFW/DRY

abandoned.



W

Australis and Papua = New Guinea
Off=Shore Drillinc Operations to 30.6.

PAPUA BASIN
WELL OPERATOR DRILLING UNIT: VATER DEPTH DATE ~ TOTAL DEPTH  STATUS CLASSIFIC=
' NAME SPUD TOTAL ATION OX
TYPE ft. n. DEPTH ft. o . COMPLETIOR
OVNER . REACHED OR ABAND~
: ORMENT
Glomar Cax‘z-cﬂepﬁox:.. .
Tokea 1 " Drilling Ship. ‘98 29.9 22.6.68  9,7.68 4,840 1,475 Plugged & HFV/DRY
Global Marine abandoned.
Australasia Pty Ltd
Kapuri 1 " . aitto - 87 26.5 - 11.7.68 1.8.68 5,572 1,699 Plugged & NFW /DRY
abandoned.
Pasca 1 " ditto 288 87.7 6.8.68 21,10.68 8,477 2,583 Plugged & NFV/GAS
abandoned.
Pasca C=1 n, ditto 286 87.0 25.10.68 10.12.68 14,001 4.263 Plugged & EXT/DRY
. . - ) abandoned.
Pasca A-2 314  95.9 13.12.68 16.1.69 8,506 2,598 Plugged & EXT/AS
. ditto
abandoned. & NGL
Paaca.C-Z " ditto 300  92.9 8.5.68 12.6.69 10,475 3,200 Plugged & EZXT/DRY

abandoned..



TABLE TI

EXPLANATORY NOTE

TENTATIVE \
AcB.PoGo*/AP.E, A, ** CLASSIFICATION OF WELLS

Classification - Description

T

2

3.

4

6.

Te

8.

90

NEW FIELD WILDCAT (NFW) - A new field wildcat is located far from producing
pools, and on a structure which has not produced before. In regions where
local structure has little or no control on accumulation, these holes are
generally at least two miles from the nearest productive area. Distance,
" however, is not the determining factor. The classification is based on the
degree of risk assumed by the operator, and his intention to test a structure
or stratigraphic condition not prev1ously proven productive.

NEW~POOL (Pay) WILDCAT (NFVW) - A new pool wildcat is located to explore for
new pools on a structure already prodicing, but off to one side of the
presently producing area. In some regions where local structure is almosgt
negligible as a control, exploration holes of this group may be called "near
wildcats". Such will usually be less than two miles from the nearest
productive area. Sometimes a new pool wildcat may extend a pool already
partly developed; 4if so its final classification is an "Extension",

DEEPER-POOL (Pay) TEST (DPT) - A deeper-pool test is an exploratory hole
located within a productive area of a pool, or pools, already partly or
wholly developed. It is drilled below the deepest such pool penetrated by
it in order to explore for deeper unknown prospects. Sometimes such a

" hole extends a deeper pool which has been partly developed in another part

of the field.

SHALLOWER-POOL (Pay) TEST (SPT) - A shallower-pool test is exploratory only
if drilled in search of some new productive reservoir, unknown but possibly
suspected from data secured from other wells. The test must be located
within the productive area of a poecl, or pools, previously developed.
cometimes such a test extends a shallower-pool partly developed elsewhere
in the same field.

QUTPOST OR EXTENSION TEST (EXT) - An outpost or extention test is located

and drilled with the expectation of extending for a considerable distance

the productive area of a partly developed pool. It is usually two or more
locations distant from the nearest productive area. Sometimes an outpost

discovers a new pool.

DEVELOPMENT WELL (DIV) - A well drilled to exploit a hydrocarbon accumulation
discovered by previous drilling.

STRATIGRAPHIC TEST (STR) - A drilling effort, geologically directed, to
obtain information pertaining to a specific earth condition that might lead
toward a possible accumulation of hydrocarbons. It must be drilled without
the intention of being completed for hydrocarbon production. This class-
ification includes tests identified as "core tests" by some operators.

SERVICE WELL (SRV) - A well that is either drilled or completed for the
purpose of supporting production of an existing field through observation,
injection, water supply, etc.

MISCELLANEOUS (MSC) - Any test drilled that does not fit one of the above
clasgifications. Two types are Waste Disposal (WD) and Gas Storage (GS)
test or well,

American Association of Petroleum Geologists
Australian Petroleum Exploration Association

*A.A‘P. G.
**A.P.E.A-.

b n



- "TABLE 11

WELL CLASSTFICATION - POSSIBILITIES CHART

WELLS DRILLED WITH THE INTENTION OF BEING COMPLETED FOR HYDROCARBON PRODUCTICN

Classification When

Classification After Completion or

Started Abandonment

: . Successful (Completed) Unsuccessful (Abandoned)

CODE HMEANENG CODE LANTING CODE MEANING CODE MEANING

NFW New Meld Wildcat NFD New Field Discovery DRY - Dry New Field VWildcat '

NPY Nett Pool Wildcat NPD  New Pool Discovery or EXT 'Ou_tpost/ DRY Dry New Pool Wildcat

Extension Well

DPT i)éeper Pool Test DPD Deeper Pool Discoveryor DFE Deeper Pool Ext- DRY Dry Deeper Pool Wildcat
: ' ' . ension

SPT Shallower Pool Test SPD Shallower Pool or SFE Shallow Pool DRY Dry Shallow Pool Test

Discovery Extension
EXT Outpost/Extension Test NPD New Pool Discovery or EXT Extension Well IRY Dry OQutpost/Extension Test
DEV Development Well NPD New Pool Discovery or DEV . Development Vell DRY Dry Development Well




. MBLEII

 EXPLANATORY NOTE

= 'nszg msvg

- "Completed" is a term which usually applies to a successful development or
discovery well which has been brought to such a condition when it is a
producer or, with a minor re-work can be made a producer. Wells in this’
category are generally equipped with prodnctlon tubing and a wellhead, ready
to connect to the productlon faclllty.

"Secured" means that well is posmbly product:we but it has been completed ‘
o with all possible safety measures, including in" some cases, cement plugs.
' The well may be worked-over at- some future date.

"Suspended." .means -that .the well has_ encountered lwd.‘cocarbons, ancl may be
re-entered in the future with a view to‘ completing it for production.

"Plugzed and ebendoned"means that cement or other plugs have been installed

o _ in the well in order to isolate the producing or potentially productive

horlions, and to prevent leaks of reservoir fluids. _"In some cases _casing

 .may have been removed from the hole.

: "Abandoned due to blowout" means that for reasons of safety the well whlch
blew out has been abandoéned and a re-entry is edther 1mposs:Lble or not contem-
plated. - . ‘ .

."Abandoned due to mechanlcal dlfflcultles" means that ca.sing failurey bad -
hole cond.ltlons, fish in the hole, etc. are the causes for the abandonment of
the well, which ma,y be subsequently re—d.r:.lled at a nearby location.




TABLE IIT

Natural Gas Production and Sales

1964-1968

Roma Area, Queensland

Year Production Sales No. of
Producing
(1ICF) * (L3ICL) %% (131CF) (1micy) Wells
1964 214.79 6.08 101.76 2.88 2
1965 339.77 9.61 113.314 3.21 1
1966 218.680 6.19 118.087 3.34 2
1967 150.905 4.27 1 126.785 3.59 1
1968 111.508 3.17. 108.451 3.07 1
*IDICF = Miilion cubic feet. *% IICN = Million cubic metres.
TABLE IV
Barrow Island Well Status as at 30th June, 1969
Producing Full-time Part-time Non-producers| Water . Water Wells
formation nrocucers producers injection|source juncompleted}
: wells wells
ifindalia 225 22 4 92 6 14
Muderong 6 - - - - -
Jurassic. 7 - 2 - - - j
TOTALS 238 22 6 92 6 14




TABLE ¥

Australian Crude 0il Consumption, Production and Import
{ in thousands of barrels )
and thousands of kilolitres (in brackets))

Production

Year Refinery feedstock imput Imporf Required
Actual Forecast by Offshore Barrow Island Yoonie,Alton, Total Australia _ Ref. N.D, Ref, Stacey
N.D.* » Stacey ** Gippsland et al.
1964 1,497(238) 1,497(238) 113,795(18,100)
. 114,885(16,666) .
1965 2,622(417) 2,622(417) 122,110(19,420)
124,098(19,710) '
1966 1(0.159) 3,397(539) 3,398(539) 132,771(21,100)
135,270(21,500) .
1967 4,983(792.3) 2,786(443) 7,774(1,238) 144,726(23,050)
150,936(23,980)
1968 10,834(1,722) 3,132(494} 13,966 (2,220) 148,647(23,650)
163,589(26,000) i
1969 67,900(26,680) 172,940(27,490) 2,300(3,654) 12,775(2,030) 1,920(305) 16,995(2,710) 154,555(24,580)
167,900 80
1970 ( ’ ) 183,900(29,220) 55,800(8,865) 16,425(2,595) 1,520(241) 73,745(11,730) 106,930(17,000) 110,155(16,080)
175,200(27,830
1971 o 1 ’ y 193,400(30,730) 91,980(14,600)| 16,425(2,595) 1,360(216) 109,865(17,460) 81,760(13,000) 83,535(13,210)
186,150(25,900
1972 ( ) 201,675(32,020) 109,500(17,390)| 16,425(2,595) 1,200(191) 127,125(20,213) 74,537(11,460) 74,550(11,890)
197,100(31,310 )
1973 ’ 208,400(33,220) 109,500(17,390)| 16,425(2,595) 1,080(172) 127,005(20,100) 84,695(13,440) 81,395(12,930)
206,225(32,770) ’
1974 ’ 215,000(34,170) 109,500(17,390}| 16,425(2,595) '1,000(159) 126,925(20,181) 95,725(15,220) 88,075(13,920)
217,175(34,510) )
1975 221,200(35,160) 109,500(17,390)| 16,425(2,595) 960(153) 126,885(20,040) 94,315(15,000)
228,125(36,290)

* "Potroleun Statistics, Calendar Year 1968" by Fuel Branch, Department of National Development,

** "Consumption and Production of Petroleum from the Australian Mainland 1968-1990" by K. Stacey, June 1968, A.N.U. Press,




TABLE VI

- e

Australia and Papua & New Guinea

Expenditure (in §A) on petroteun exploration,
development and production by governments and priva’ce enterprise to end of 1968

99!35@3'_@5: To end 1965 1966 - 1967 1968 TOTAL
Federal Governnent 24,643,020 3,649, 352 4,508,104 4,756, 241 37,557,627
Governnent Depts. 42,024,570 10,154,160 10,326,475 | 13,805,48 76,310,698
Government subsidies i .
. 9,388,700 767,050 466,134 783,274 11,405,158
State Governments _ A v
British Government 50,000 - - - 50,000
(pr'ior' to 1945) ;
Private Enterprise 293,829,708 58,819,507 | 88,715,993 | 122,999,409 564, 364,617
) TOTALS 369,936, 698 73,300,088 ¢ 104,016,706 | 142, %4408
GRAMD TOTAL $689,688,100

Note: For conversion purposes use: §A1 = §U.S. 1.12




TABLE V11

Australia and Papua and New Guinea

Analysis of petroleun exploration expenditure (in 8A)
by privafe énterprise 1965 to 1968 (Breakdown prior to 1965 nat availab]e)

exluding subsidy

EXPLORATION ACTIVITY - 1965 z 1966 z 1967 1 1968 z Total 1965-1968] ~ %
- year's year's year's year's B
Drilling: total total - total o total " total

Onshore n.a. n.a. 10,451,497 18,6 14,578,660 . - -

- Offshore n.a, n.a, 22,028,304 39.4 36,171,922 52,9 -

Total Drilling (1) 24,825,000 | 49.0 | 24,775,247 48,4 32,479,801 57.9 ' 50,750,582 7.1 132,830,630 58.7
Geology (11) 2,380,464 | 4,7 | 2,743,848 5.4 2,743,848 4.9 1,645,574 2.3 9,456,263 © | - 4,1
Géophys!és

Seisnic i

Reflection - ‘ ' : : : ;

Onshord 17,936,120 | 35,4 | 19,308,221 3.8 - 6,152,749 10.9 - ;3,404,163 4.9 -
Offshors ' 9,469,732 16.9 i 8,425,653 12.4 -
o (15,622,481) +(11,829,821) :
Refraction . .
Onshiore - 526,788 | 1.1 | 65,772 | 1.3 292,143 0.6 9,7 - -
0 . _ S A :
Gravity 1O ) ) (202,743) §
 Onshor¥ - 763,416 | -1.6. | -654,300 1.3 653,310 Sh2 109,372 0.2 -
Offsh i -
Magnet?cs ore . ' .
Ground 2,900 - 23,300 - 15,222 | - - - -
Barine . A 75,000 - i - - -
M4,468 | 1.4 222,865 0.4 182,463 0.3 393,952 0.6 -
Total - Geophysical (ii1) 19,063,602 . 9.3 | 20,863,458 @ 40.7 116,901,737 T 0.1+ 12,499,009 18.2 70,221,896 311
{%0ther" (prorated)- (1v) 3,437,410 | 6.8 | 2,863,597 ! 5.4 3,084,224 12 3,534,930 5.3 13,820,161 6.1
TOTALS (1, 11, i1, 1v) 50,606,566 | 100 | 51,188,650 : 100 56,109,610 100 : 68,430,09 100 226,3%.930 | 100

Hote: For conversion purposes use:

3a1 = 8U.S. 1,12




expenditures (in $A)

TABLE VI

Australia and Papudnand New Guinea

Private enterprise -

on petroleun exploration development andpr“oductlon in 1967 and 1968
' exc1ud1ng subsidy

PE - Prxvate En{erprlse
i GT = Grand Total for Year
1967 | 1968
onshore i__‘.u.,.mgfffhgfi_",__. | comb o f offshore ? - onshore ~ offshore { comb. on & offshore

e = fof 2 af I R =y
=y Iy Pl /o : . ! i) A o ::o'f oof
— - , e i o (3)1(%)
Exploration §10,451,497§, 32.8 22,028, 30k 67.8 | 32,479,801 3.6 31.2 | 14,578,860 287  36,171,922.  71.3 | 50,750,582 & 41.3 457 |
Developnent © 7,023,691 95.8 235,540 3.2 107,259,231 1 8.216.9 L,54,547 38,1 7,857,200 81.9 | 12,701,847 | 10.% l8.9
Total (Drilling) (i) 117,455,188 43.0 | 22,263,844 56.1 (30,739,032 1 46,8138,2 19,423,307 | 30,6 . 44,079,122 6.k | 63,452,420 | 57.6 kb6
Production (1) A,850,860 0.7 | 17,776,848 | 79.3 | 22,432,509 | 25.871.8 5,220,003 16.0 32,919,774  gk,0 30,200,767 | 31.9 2.5

Geological (i31) | 2,743,858 100.0 inclin Othert | .| 2,743,848 3.1 2.6 . 1,885,574 | 100.0 Incl. in "Other® - 1,645,574 | 1.3 1.1

Geophysical .- | | o T
Seisnic Reflection . 6,152,748 | 39,4 9,469,732 | 60.6 | 15,622,481  17.5 15.0 3,404,168 . 28.7 8,425,553 7.3 1 11,820,821 0.7/8.9
Refraction 292,743 ¢ 100.0 - - 202,743 © 0.3 0.3 91,773 © 100.0 - - 9,773 | - | -
Gravity Onshore - | 653,310 - 100.0 - . 653,310 © 0.6 0.8 109,372 100.0 - S -0 109,312 1 - 0,07
-Harine P .- . incl.in On-Shore - - .. - = incl.in On-Shore, - |. - e
liagneticG round . 15,222 1000 - - 15,222 | - 1 - S - - - 0 - -
arine S 75,000 1100.0 75,000 - - - - - - S
Aeromagnetic 182,483 ¢ 75.2 60,518 | 2.8 242,081 = 0.2 0.2 393,932 | 84,1 7,011 15,9 468,043 | 0,4]0.3"
Total (Geophysical) (iv) 7,206,487 = 43.1 0,605,250 | 56.9 | 16,001,737 | 17.9 16,2 3,992,245 | 32.0 8,400,765  68.0 | 12,409,009 | 10,2} 8.8
"Other (v) © 2,233,080 | 32.3 4,665,808 67.7 | 6,898,857 | 7.7 6.6 2,593,315 1 4.7 3,607,715 © 58.30 6,201,600 | 5.0]4.3
B % } (1) L (3) |

Totals (i, 1i, 111, iv, v) 134,506,243 | 38.8 54,309,756 : 61.2 | 83,715,993 1100,0 [71.7 33,043,034 ; 27.6 | 80,056,375 | 72.4[122,999,409 | 100.0'86.8
(2) (4)

G.7. 104 018,706 G.T. 142,344,408

(Inc. Governments & Subsidy)

Note:Fbp conversion surposes use: $A1 = §U.S. 1.12



TABLE 1X

———————

Total Qovernment éxpendﬂures in Australia and the '_

Territory of Papua & Hew Guinea

to 1966 .
: 2 = et
Years COMUONWEALTH NON..COUHONYEAL TH
: Dept. of National Development (since 1.7.50) : 1
L R I B g P o
apping 01 Search  Paynentsi fat, Dev. | "G, 0 nent . GOVERNIENTS
Totals to 31,12.45 | 1,375,550 ; . . . . 1,315,550 | 50,006 | 3,08,000% | 4,509,550
046 o 06,5 - . . . : . . w |
1,750 t0 20,6,55 | o . . 2,000,000% . | 2,000,000* | 2,000,000} .
1,7,55 to 31.12.5| - - . 852,000, . 852,000 " 852,000 .
1957 . - 18,000 | 675,200 . 857,200 857,200 § .
1958 . . 210,000 T4, 800 564;728 | 1,519,528 i 1,519,528 < { ia,78e,0000 V42,683,428
1959 2 . 305, 000 905, 600 1,197,854 | 2,400,4% | 2,400,45 . ?
1950 . . 431,000 | 107,200 | 1,501,485 | 3,183,685 | 3,183,686 . E
1961 i . 572, 000 1,522,400 2,695,600 | 4,790,200 | &,7%,200 . |
1962 . . 728,400 2,026,400 5,930,752 | 8,685,552 8,685, 552 . ,
1963 . . 844,400 2,238,200  |10,519,208 | 13,601,808 | 13,601,808 - ) |
196 | . 200, 000* 968, 200 2,867,000 9,121,910°| 12,957,110 | 13,157,110 . 809,3% {13,966, 444
1965 . 200,000 {1,002, 720 2,620,850  [10,412,832 | 14,036,502 | 14,235,402 . 71,36 |14,97,768
1966 . 210,000 }1,009,950 2,339,402 |10,15,160 | 13,593,531 | 13,803,531 . 7,050 - |14,570, 561
Total to 31.12.66 1,375,550 | 610,000  {6,%4,680 19,963,052 52,178,730 | 718,486,471 1 80,472,021 150,000 | 10,155,750 {90,677, 7

* Estimates




"TABLE

X

 Australia and Paoua and New Guinea
: Private anterprlse
expend1{ures (1n §4) on/p=froleum exp]orat1on, deve]opment and producf1on

: tosend of 1966

DRILLING

indica{és'bFeakdbwn of-funds not available.

Hote: For coaversion pﬁrposesiuse: Y|

- $U.S. 1.12

e | CEOLOSICAL  GEOPHYSICAL | OTHER AUAL
_ T Survevs Ragnets _ Seismic : : Exploratory Adnin. TOTALS
YEAR , Ai””; {. ragnetie  Gravit - eisnie 1 Total and Office :
o Revi rphoto i, Aero Ground L ooravity - Reflection Refraction Geophysical | ~ Development Studies etc.
Reviews, ete. . , o A v . v ) '
To. end 1945 Lo ~7,079,206%
1946 - 1952 ‘ 20,929, 18
1953 | | . 5,004,834
SRTTE ﬁ ’» . . 8,929,03¢ |
1955 @ . o . 22,873,678 |
Porese ! ] | ;o | 19,518,570 |
o197 { ] . ‘. i 14,649,804 ¢
Coress L f SR . U 11,003,712
L1958 1 869,526 | E . 2,309,022 8,070,774 | 121,862 11,701,184
R B RS £ 7 O . .. 3,803,258 7,208,678 465,120 12,490,518
RO B Y 1 W1 R P Y X $5,300 <) 164,082 .| 4,969,683 | . 132,168 | 5,746,702 |  5,700,53% | 702,872 [ 12,984,756 |
© 1962 . 1,388,788 738,574 | - 352,860 8,492, 3% 8, 712 10,177,102 12,558,722 | 1,033,082 | 25,157,604
©o1963 1,305,120 562,300 | 31,630 1,112,350 9,615,410 | 777,980 | 12,719,670 | 13,602,230 ' 2,127,680 |  20,24k,700
i | JUes 3 BT - s ' : f
© 198k 1,348,350 338,968 | 3,600 | 820,874 9,450,070 | 874,018 | 11,487,530 20,280,800 2,980,240 i 35,106,010 :
{1065 1 2,380 64 74,468 1 . 2,900 | 783,46 | 17,936,120 | 526,788 | 19,063,692 gSES'Zi'Sfi'gggi :3,819,3 | 55,906,200
: o . ) Lo ’ ) - o i « 4,301, : sl ]
L1966 . 2,686,357 | 222,865 | 23,300 | 85,300 | 19,308,221 | 65,772 | 20,863,458 | (EXP.2%,775,47 © 7,397,004 % | 58,819,507
L [ ' - | - - - g (DEV. 3,106,411 | b !
# W0thers" includes 33,947,766 production expenditure  in-1966 TOTAL 382,648,215



TABLE X1

Analysis of;,;';etroleum .e':'(ploraﬂon ’;vgral] cost per-. . -
" unit of vork done in 1968 by private :
‘enterprise excluding and including

~subsidy payaments

|

Cost-§ A

Cost § A

Refraction -

Tyoe of operation ! Private sntemr‘se Untt of Over.al]"éost Overall cost -

; work done, footage measure e.xcluding substdy per unit, including | . Including .substdy” per unit including

drilled, crew-months; ft, crew-months,] ~ - | overhead, office paymen{s where overhead ,offlce,

. 1ine-niles ete, lne-ntles revieus, rework apphcab‘“le : reviews of work etc.'
etc. but excluding incl»ud_i ng subsidy
subsidy A ’

| Deillin !
onshore : o _ A e ‘ '
Exploration 31,282 feet | 14,578,660 $40,35 1§18, 308,205 $50.66 " i
Development 432,909 feet ! 84,844,667 $11.19 not applicable o 1L
(incl, Service) ' ' i 4 ‘ .
: i
. Offshore ! . A .
Exploration 235, feat L $3,17,922 $152, 77 32,065,856 Lofimes
Developaent 75,842 4 feet 137, 857 200 §103,59. not applicable | $103.50 .
Geological 9.3 Crew-month | § 1,645, 57& not applicable not applicable .
i i : ; - {nadequate_detall
_ fﬁeoghysics ; P
Seismic-onshore o o . _
Reflection 1042} line able: § 3,404,168 $3266.95 &, 790,378 $#597.29
" Refraction 169} Tine aile. $9,m $530.84 $ 128,776 $757. 50
Seisnic-offshon L .
Reflection 20,983 line aile | 8,425,653 hor5m $10,5%,401 2.9




© TABLE X1 (contd.) -

e B

. Gravity . - - i

Comb, 'on'& offshorQ }: 25 171 ‘_- é: .}1q,5§ile:‘ 

(breakdotn not avai]able]

~§

lagnetlc - ' “;' AR 1' R -
CGrand o choem o P o

arfng . o o
Aere onshore - - o l? 24,308 h E‘ - lineoile. . |

Aero Offshore o  -5, 633# : ine aile

09,3

o Expd, not available-

».£;pd; not afailabie
$303,9%2

Lot

N

Ih6.20

_ 81-1.76

$187,248

Expd, not available
Expd. not éydflabl&

- §a64,297

 §92.960

$.43

ho.10 |

B18.67.. -

Based on expenditure and activity figures supolied by industry and subsidy
paynents - in 1968 under the Petrnleum Search Subsidy Act, 1959-1965




o Analaysis of petroleun &xplora{!on overall cost per unit of work done tn 1367 by private

“TABLE X1

euterprise includhg subsidy payments .

8,188 line alles

- 1967
. Type of o'pefat!on | '": dooo - . C;sz' Cost per ' __Bemarks
- unit of work : 1nc1: subsidy unit
o qhere applicable
Dri1ling
" onshore o
Exploration 379,33 ft. 15,101, 384 §30.81.
Developaent 580, 35 ft. 7,023,691 §12.10
Offshore - R -
Exploration 118,172t | 22,839,681 - $193,27 -
. Devevlopaeirt ' nfl . - - :
sa;iogml 130} crew anths | 2,743,848 > "ot applicable,  °
__u__ﬁeo hysics Seisaic-onshore ] T
Reflection 142 crev months 8,363,573 §58,898
Refracﬂon 9% crew months . BT W R 842,291
- Seisuic-offshom . o o
v Reflection 39% crew months ;11,789,588 298,070
" Refraction nil afl ¢ - '
vltz on b offshore cosb, ~ 80} crev aonths E " 815116 8,438
Hagnetic - - ground S [ 35 222 BBom
'9',."— - .marine M cres months | - 75,000 15,789 =
~ aero-onshore ‘32,587 line miles | 193,758 w5
‘aerv-of fshore P -15,328 ‘ j




TABLE k|||

Australia. and Papua & New Guinea
Geologlcal & geophysical tactivity by Industry, Bureau of Hineral Resources & State Hines Departnents
1959 to 1968 (earlier figures are not complete) -
- Abbreviations: RER = Teconnaissance & fegional, Det = Detailed
Unit or vork:. 1962 to 1967 s in crev months except for. Aeromagnetics which is in line niles
1968 unl!s are all in line njles except for geological surveys

= - d i

, A A GEOPHYSICAL . )
GEOLOSICAL - . Land Seisnic ' tlarine™ Gravit _ Hagnetic
YEAR 1 SURVEYS Reflection - Refraction 1 - - Seismic ravity - ' o Aero-line niles
RER Det. nen Det. - -RER - v Det. 1 RER Dgt. RER Det. Ground Harine on-shore | off-shore
wo s bt jm b v bt b o s w1 - | 8crevaoths
1960 - 131k TT: SN - SO SR 1t S SRR 1% SN RREE R S I D T N I R S B 7} crow months
1961 1873 ot te o6 p @ by o8 oy a2 w0 on ;2 . - 30% crev aonths
1962 = IR R T 5T A S B I T 0 B om b ok . - 1 39% crew nonths
1963 1768 | 153 180} [T SN 72 R B I . S R [ SR L X
166 - f 1es2 | osed o dwmdo ) et b i et R T R S TR I A S 1 e
1265 S SR Y JRA IR T S AR B ) B T 2 127,840 -
1966 ;b sy fe02 ) e F - e tes b s b 3 153 _ 4 67,559 . -
) - L ) Cng A A A T ' R | 1 32,50} 8,188
1967 S0 20% . 92t .y -s9f .} et | 3¢ 18 {03 5 9 1 % M (s0.715) -
. Crew nonths. © 1 Undt ofwork for 1968 is an n line niles | ' o S
- : c sl 48 1 18008(1) 1 s535(2) 275’77 4613 ' ’ : 1 e
1968 653 534 §2}52 | 1348 | 1631§ i} _6_ ) 8008 | 5§7s (1123 s{ns) (10213 sgns) %0 ; 2014 48768 j 633 }

#

(1) tncludes 90 Tine aile refraction RER.
- (2) inc!udes:15 line niles refraction Det.

NOTE- “For convers!on purposes use:
1 Nne-aile = o
1,600 lina kiloneters ',




TABLE X1V
Austral!a and Papua ‘and New Guinea
Onshore drilling. and completions sutnary. to.end of 1968

0 0” s Gas,‘ R -, AT SR Footaqe includes unconp'leted hole @ 31 Decenber
Service. | - lnjection. OB ObserVation 8 Thess are cusulative figures to 31 December 1960

8 Completions for 0 and G 'iﬁc‘lu‘dé"'bvnl}, vells comp!
as producers or potential producers others such a

¥/9 yater sm_:rceA(for injectian). Wells ‘are Bells that reached final depth, excludes vells drilling at 31 Dec.  suspended secured discoveries abandomnents eic.
" AU e ) : X o are_ ingluded ¥n "S" N
e WELLS MD FOOTAGES DRI . SUBARY OF COHPLETIONS __d
. YEAR~ T |7~ EXPLORATORY DEVELOPHENT . ] SERVICE CTOTAL ~__EXPL'N ] DEV. SERV, . TOTAL
R © "[WELLS | FOOTAGE® | -WELLS | FOOTAGEY | WELLS | FOOTAGE® | WELLS | FOOTAGE® | 0 | G [ S [ O[G [ 'S [ 1]08 |WS| 0| 6 | SeRV] s
anazee | s framen |- oy o | - b o | sl | 2SS0 .|| - ||| -] 2]5]|- @
1961 0 | osae |1 581 | - | . <. .| 12880 | 1 16 - -1 - . ]t 2] ] 17
BN S 60 | e | 40 | 6560 |- - L. lTm | owesm | 2 |- 58 98- -f-f -] -{n]1]|-~ 58
1963 - | 105 | 543,481 a b omaee | 1 6,08 ol 1217 es3,m2 o213 1oo§ R 2R 2 R R T O O T Ot I e et R 1)
1964 150 | mze | e | wmumz ol - 1 - |20 l1,00,5% | 6 10 13#1_6 2025 -1 - -112{%9 .- | 15
1965 {152 ; 8mw,762 | 53.; 48,653 | - W w5 thnems |5 !B 141 1zt -] - - B8 - | 162
1966 |98 | 602,400 3 128,501 - e e 130,99 103 eizleq3lol o Szl | - 107
1967 | » ¢ 3,33 | 189 | s1gm 2 4,813 265 | 959,688 | 3 ['Si eami7|{M | 2] - | -lim|12}| 2 n
T 19%8 | 65 | 31,282 | 75 [ W6,840° | 49 [126,088 | 189 | 794,094 | -3 | 2| 60{59(12| 6 (. - | 5| 60| 14 | 49 | 66"
(pre"mihary). . " - i - : . S R RN ' . 'L -
TOTMIS ¢~ 19250 5,218,508 | w42 11,796,942 | 52 1136,99° |78 17,152,379 | 25 (36 11,189282076 | 84 [ 46 1| 5 {30712 | %2 |1,23

‘Hote: For cbm:ieisto'n‘ purposes use: 1 fi - Q.JOE 5.



i

9 Barracou{a Ro. 1 (1st offshore well in Aust.) spudded 27.12. Sb

CTABLE WV

| m—— e o -

Australia_and Papua and Hew Guinea
 Offshore drilling a"?colpleﬂons sumsary. fo end of 1968

» Footage lncludes uncoapleted hole at 31 December

r - - _
HELLS AND FOOTAGE® DRILLED SULIIARY OF. COUPOETIONS 9
YEAR EXPLORATORY DEVELOPAENT SERVICE TOTAL ExpL'l DEV. SERV. TOTAL
WELLS |  FOOTAGE* |  WELLS FOOTAGE® WELLS | FOOTAGE® | WELLS | . FOOTAGE® | 0] G| S |0 [ G|S[1]03 US| 0|G|SRV.S
|To 31.12.64 . %19 - . . - - ) S R S (D A I I R R O A
1985 A 33,77 - - . . 4 33,75 N Y I I S I
| 1966 3| asm . . - - L 3 2,87 T I 1 T S S I } - - -3
1967 13 | 18,172 “ - - - | 13 {neam N I E [ A I ) N TR S S R
1968 25 | 23%,m 12 | 87 - - N n2,613 l-i{5l6|61-j-] - |- 6 -i251
L&'gliminary] : : : : P
T0TALS 85 | sa,315 12 | 15,82 51 | 490,157 il 6] 6] -1 - 6 -85
- - - - — - i : 1 i

Explanatory notes’

0SNG G, _ |
Service, | = Injectfon, 0B - Observation - -
,F'{S = water source (for -in.}eét_ipn). -

,Se‘r;l. S

Hote: for conversion purposes use:

"Iﬂ 0.305a

" - ® Footage includes uncolpleted ‘hole-8-31-Deceaber
8 These arg comulative figures to 3 Decgmber 1950
. Rells ate Ualls that reachied final depthi excludes -
' vall; drll"ng ai 31 Dec.

8 Cospletions for 0 and G include only vells completed
as oroducers or sotential producers others such as
suspended secured discoverigs abandonments ete,

are incTuded in *S?




IABLE XVI
' Ms{ralla and’ Papua and Hew Guinea

L sl Drﬂling and conpleﬂons smmnary (on § offshore) to end of 1968 -
| eo OF: mwcomnm R  FooTASE. nmusn | I# summv OF COHPLETIONS.
- . ' ; _ _ CTEXPCV. T DRVL. Y forat § -
mun st smv -TOTAL EXPL'N Toev. sew. | o fOTETSTOTE > TSmL ] ST
ON: SHORE. 1 125+ M2 SE 1M 5,218,508 | 1,796,042 | 136,929 7,152,379 253611897262 7684 - | 52 1213
GESRE- © | Uas | TR - 1 ST MEAS! L3588 - | 490,157 - |- 5] 66l | .- K

MU | 125 - | 45 | 52 | 1801 | 5,632,803 1';372,784§i§s,9297542 5% 125 351234"{5&’35755* 8 | 52 |1318

0iT and’ gas: prodicers orp otentialp roducers:
031.» 313 (25 Expl'n,. 288 Dev.)
Gas = 118-(36 Expl'h,. 82,. Dev.)

e s v i

Total: = 431 i

——— et c—

T ' L o . Note: For converston purposes use: .
Explanaiory no{es* - S Tt Z!IS (I ‘
, 0w 01}, Gulas, ~ - Serv. e ~ *Footage includes uncompleted hole 8 31 December 8 Coapletions. for 0"and 6 tnclude.only we)ls, compléted
Sewice, I« Injection, 08 - Observation 8 These are conulative figures to 31 December 1950 as  producers or potential producers others such-as
/s uater source. (for 1njection) e ells .are lells that reached final depth,_ excludes . . .suspended secured dlscoveries abandomnents ete.

vells drﬂling at 31 Dec. . - are inc'luded LS



TABLE WIL

Petmieqm exploration, d:e'velobmeni'& pfoduction'

Sunmary of oi1field tubulars _ixsége by tyge:
in 1968 o :

OILFIELD CASING:

y Si.ze : 1 Tota-l _ A ' Country of origin, footage and % of total for given size :

, 0-D. footage ~ Japan . U.S.A, , - Canada. - Czechoslovakia UK., Unknown

{ inches used : -
- Footage . i . Footage _ £. | Footage 7 Footage i Footage i Footage

5 223,083 S T S R S AR TR SR R SR [N DR R I ] R
58 2,80 | 2,85 100 R B N e e T Y e P
1 102, 544 0,01 I T T S Rt R R 2 AT A X" A I PV

L P8 2,323 . A X< HE T RS R A R . e

K . 5%,9% X R I (R N T A A A N

%8 | aene05.  as o 68 g4 | 200 L 283 | 0.8 496 .17 | 1,80 | on 3w

H
. 10% 33554 o 29030 ~-51 — - o= o ;‘,_?A' de - o - -.'. }; - - : 1m
¥

i | -A . 1% V.- o ::.‘-- ' 4,1% - 1 100 - - - ‘ - - ..' _

IRE N 135,216 0% [ S5 B3 | A2 oo, fe. . ool 12 |
% s 59 - 100 B R B e e e e AR
2 o ems . &2 Lomaes e el e e e e

L . 968 S T U T A - S T A o e e R

3 L 1w . D S I S T ST S S T

L 1

TOTAL - | 826,791 |00 | M9 185,020 rizzs CasI 03 e |14 | 10,0% 1.3 ; 5,62

% is percentage ofA total footaﬁe for a'given casing size or in the case of the bottom line of the total footage used.




*TABLE XVI). (contd,) .

OILFIELD TUBING

Size | Total L R o ’ - Country of oﬁgin, ft;otage & £ of total for given size
0.D. footage : ‘ : - '

inches used Japan A‘ U.S.A, ‘ | Canada Czechoslovakia | UK, ' T Unknown

Footage | - £ | Footage 7  % | Footage | % | Footage Z Foc;tage £ | Footage | -

2. | w50 . |wesm | & | 2500 | P I AP IR I
2’ | an,me o dewm | moloame|os |- | .| 20w | 2] nme | ] .

4 1,159 A AR IREPCE R R B S 1R I [ ) B S T .

e | o1 - . lzsee | m. | mae |93 | nas | 26| 2,0% | s

2,206 | 28] .

o .' 4 zis p?efcent‘age.vo;f'-t'o_tal _féotége for a ‘gi'_v_en: ca.s'inQ_- size or in the ,ca'se of the Bottqm line of ‘the total footage used;,'.




UREPISE

T 0 a0

v e c——

O IBLEXVI(Contd,)

J Size -

0.D.

" inches -

:.:;:?:'lg')ta.l'
.. footage
:ocused -

1

: _COuntq.’.'B.f"iorigiin,ﬁ,f@o'{‘a.qe 3 g of io_.t;i‘if;)r.-g‘lven size

A._A‘ust'r'aha.-' -

- Japan

1

| Geroany -

uK,

JUAES

qutage

Footage |

i

- -.Fobtage

18
20

%

et on tm e e nmteea s st e s ey T v T 2

6000

R Y

10,000

555,969

e
oam
9,405
-.iimé'

A%

55,30
R

462,37

221,381
53

1;340 )

» o —

5,000

500
10,00

0.5

."

00§ -

- 100 |-

iag9 |

12, W7

555, 969

2,983 1

&n

9,405 |

" 15,618

403
9,550
256
o

- 19,807

523

669 -

99,5 | -
100 |

100

1.9

- 100

_199.

8.8

100

w|
00|

100

&

e bnn

PRSP 3

% | Footage -

St = vm e o

-

o

.- 4 g

IR | A2

- —— ~

W

[ SR N

i

oadg

-

bde b doa alinld tohade o 5o

el g

b o e e B Sl i

R 41 TTI  Y

TOTAL

L 1,637,121

783,350

|

ty78 |

75,251

45,5 |

23,863

1.6 81,170,

4,91

a8l 02 —

]

- s pef‘centage_

of total footage for a given casi'ng size or in the ~ca§e éf tHe botton Vine of ths Rotal “footage used,



TABLE XVIII

Location and crude throughput capacities of refineries

in Australia

Unit: barrels and kilolitres per stream day

Company Refinery Location Crude 0Cil Distillation
Capacity
Barrels Kilolitres
Amoco Australia Pty Bulwer Island Q1ld 25,000 3,975
Ltd ‘
Ampol Refineries Ltd Lytton Qld * 45,000 : 7,155
Australian 0il Kurnell N.S.W. 90,000 . | 14,310
Refining Pty Ltd
Total Boral Matraville N.S.W. 20,000 3,180
Refineries Ltd ‘ :
B.P. Refinery Kwinana W.A. 90,000 | 14,310
: (Kwinana) Pty Ltd : R
t B.P., Refinery Westernport Vic, 50,000 74950
| (Westernport) Pty Ltd
Petroleum Refineries Altona Vic. 61,500 9,779
(Australia) Pty Ltd ‘
Petroleum Refineries Hallet's Cove S.A, 45,000 7,155
(Australia) Pty Ltd ? S '
Shell Refining Geelong Vic. 106,000 36,854
(Australia) Pty Ltd P
| Shell Refining Clyde N.S.W.. 25,000 | 11,925
.___(Australia) Pty Ltd ‘
TOTAL 607,500 96,593

et
———d

Source: Petroleum Information Bureau




TABLE XIX

Statistics of refining in Australia 1965 -
to_1968 .

(Uhit:'000 barrels and '000 kilolitres (in brackets))

Al

1965 19561f 196y o | 1068 1

, Input of crude oil ,
~end other refinery ‘ . - . :
feedstock . . |- 12,098 | 135,270 | 150,936 - 163,589

’ i (9,732) | (21,508) | (23,999) - | (26,011)
Output of marketable b : oL o

|- products . _ o _
‘| "Refinery gas (f,g,§;) , 830 -1,006 5 | 1,186 1,249
| iz o) - (189) | (199)
Liquefied Petroleum Gas 1,511 - 1,741 | 2,170 2,887 -
| S ey @ | Gk “Uspy
~ Aviation Gasoline .. : 377 319 f. 339, 312
e (e (511 (5w | (50) -
 Motor Spirit = | 43,524 46,385~ | 52,487 | 56,085
| G0, (7,375 L (8,345) | (8,918)
 ‘Power Kerosine e 66 609 | 609 | 551 |
E N <) N 7 BN 7 W I (-
Aviation Turbine Fuel | 2,486 | 4,960 - . 5,471 | 6,374 |
S e (399) (661) ; .. (870) | (1,013)
‘Lighting Kerosine io1,922 0 1,009 i 1,152 1,323
o ; - (178) (160) ;.  (183) ' (210)_
Heating Oil R 80 . 1,260 | 1,619 | 2,200 |
o S ) (2000 | (257) (350 |
Diesel Oils i 20,095 | 22,041 | 24,225 26,648

L (395) 1 (3y505) | (3,852) | (wam) |

F&rnace Fuel | ) ) 34,580 ? L37'92§ - bo,737 | bA4 729
nace =ue o GkeB) | (6,031 ¢ (6,47 | (7,192)
Lubricating Oil -

bl

'Base Stock o '1,805 i 1,868‘ 2,291 a,hoéA
. o } (287) (297) (364) ' (382)

Bitumen . o202 i 2,470 1 2,5 2,580 |

s . (382) | (393) | (400) (uou),
6§h§9 Marke%aﬁia'ﬁééauaes 13900 BN

\ S -=2302) . lBZS) vé - 24335,-: g g);'

Tctal Markeﬁable. o PR e S e
 Produst R 122 968 | ﬂj? 551 §1z689

_° we . , 828) | (19 552) | (21 8685 ggﬂ‘bﬁgy

Source: Fusl Branch, Departmeht of National DeVéioﬁhéﬁf'




Consumption of petroleum products in Australia, 1965 to 1968 °

TABLE XX

(Unit:'000 barrels &'000 kilolitres (in brackets))

, _ 1965 1966 1967 1968 ]
Liquefied Petroleum Gas (a) - 1,705 1 2,166 2,895 |

' - : @) D (344) (460)

Aviation Gasoline 822 795 | 697 653
T (131) (126) (111) (104)

 Motor Spirit - © 48,764 50,653 : 53,416 56,511

| . (7,753) | (8,054) : (8,493) | (8,985)

Power Kerosine © 832 776 694 635
L . (132) (123) . (110) (101)

Aviation Turbine Fuel ;- 3,808 4,238 : 5,077 5,996
. _ . (605) (674) - (807) (953)

Lighting Kerosine & Heating 0il 2,199 2,671 - 2,810 3,408
. L (350) - (425) - (447) (542)

Automotive Distillate - Inland [ 11,464 13,040 - 15,414 17,583
S | (11823) | (2io73)  (2.451) | (20796)

Automotive Distillate « Bunkers 278 337 357 498
| | . | (44,2) (53.6)  (56.8) (79.2)

Industrial Diesel Fuel - Inland 6,131 6,044 5,654 5,993
‘ (975) (961) (899) (953)

Industrial Diesel Fuel - Bunkers 1,425 1,390 1,697 1,975
' - ' (227) (221) (270) | (1)

Furnace Fuel - Inland 21,000 .| 23,577 25,950 29,629
' (3,353) (3,749) (4,126) | (4,711)

Furnace Fuel - Bunkers 9,598 . 10,318 11,975 | 13,280
. ’ . (1,526) (19641) (1’90[") : (2,1.12)

Lubricants - 2,173 2,165 2,256 | 2,308
' (346) (344) (359) ! (367)

Bi tumen 2,377 | 2,487 2,575 | 2,519
b (378) 1 (395) (k09) |  (401)

Other Products [ 4,848 | 3,576 5,039 5,498
| () (569 (80%) (874)

Total Market Sales 115,809 | 123,772 : 135,775 149, 381
‘ (18, 41k) | (19,680) | (21,588) | (23,752)

Refinery Fuel (f.0.€.) -. - P17, 44 j 12,373 . 14,177 15,295
: % (1,819) ; (1,967) (2,254) (2,432)

. Total Consumption .(b) 127,250 136,145 149,952 164,676
_ (20,233) | (21,647) , (23,842) | (26,183)

(a) Included with "Other Products"

-(b) Excludes refinery loss/gaih

Source:

Fuel Branch, Department of National Development



'TABLE XXI

Imports of petroleum into Australia 1965 to 1968

~ (Unit:'000 barrels & '000 kilolitres (in brackets))

Crude oil & other refinéry

| feedstock

 Aviation Gasoline

n Motof'Spirif'

| Power Kerosine '

" Aviation Turbine Fuel
f,ﬁighfing Kerdsine
ﬂ,niesel 0ils

'  iFurnace Fuel Oil

| --J Lnbricatlng Oils 7‘ 

5'6fﬁéf’§fodﬁcfs1ie

1965

1967

1968

122 110 -
(19.h15)
o 607
- (96.5)

1 6,66k |
- ,(1’069)

I [
S 1,708
o (7).

"~y
:(7308)

2h2.

U (38.5) -
651 |-
«(108) L.

- gu8
35) |

i 9394 -
4 (222)- :

1966

132,771 |

(21,111) -
. 559

. (88.9)

4,781
(760)

a2 |

(22 6)
795

. (126)».

B
.'(5505)'g'

1,064 |

- (169)

e |
o (42.5)

, 451
s (73.3)

928 |
- (148)

144,726 -
(23,011)

475
- (75.5)

- 2,653

(22 |
o9
L (1809)'

. 48
- (79.2)

3zho
. 391
7l11 108 -

e |

(563
697

- |

- 541

) '(86 o)i‘”
| . 387
- (61.5)
) 1;5h5'. X
(2u6) |

148,647

(23,635)

s |
(69.2)

2,419
(385)

. 98
'(15.6)

432

(68.7) -

246

11,062
(169)»;f
, 495 g
L (7807) :
867
(138)

O  }&6£&1.Refined1Prb&ﬁ¢£5';  o

o 2g72n
' (2 023)‘ '

‘9, 346
(1 486)|

7,269
- (1,156)

7.562~

(11139

- fotal Petroleum Imports =

-.1_ ; 13h 831
(21 438)

~142 ;117

(22.597)

ﬁ51.995u.

(24 ,167)

(77|

155,809

S Soﬁtce.'

.1

Fuel Branch, Department of NatiOnal
. ' Developmeht .

———,



TABLE XXII

Cargo exports of petroleum products from Australia 1965 to 1968

(Unit:. '000 barrels &'000 kilolitres (in brackets))

1965 1966 1967 1968

Aviation Gasoline L7 28 79 L7
(7.5) (4.5) (12.6) (7.5)

Motor Spirit 293 1,018 1,130 - | 1,868
(46.6) (162) (180) (297) .

Aviation Turbine Fuel 328 . 537 598 | 760
‘ (52.2) (85.4) (95.0) (121)°

Lighting Kerosine 140 96 106 192
(22.3) (15.3) (16.9) (30.5)

Diesel Oils 1,426 2,329 1,53 1,503
‘ (227) (370) (243) (239)

Furnaée Fuel 0il 5,097 3,642 3,495 2,964
(810) (579) (556) (471)

Lubricating 0il Base Stock 372 ko3 722 535
‘ (59.1) (67.3) (115) (85.1)

Other,Products (a) 227 216 Leo* | 317

Total Exports of Petroleum 74930 8,289 8,130 8,186
Products | (1,261) (1,318) (1,293) (1,302)

* Includes 145,000 barrels (23,055 kilolitres)
of crude oil

(a) Including unfinished oils exported

Source: Fuel Branch, Department of National Development




TABLE XXIII

Australian petrochemical plants in Operatlon, under construction,

Synthetic Rubber
Co. Ltd

Polybuta- | (35,525)
diene rubben (gross)

or planned, 1968
Capacity
' , Chemical (tons/year)
Company Location .products (metric tons Products used for
-marketed ~ |in brackets)
Altona Altona, Vic. Ethylene 46,000 - Polyethylene, styrene,
Petrochemical ' L (46,690) . athylene dichloride,.
-Cos Pty Ltd Butadiene 21,000 Synthetic rubber,
Propylene (21,315) . Cumene
The Ammonia Co. Pinkenba, Ammonia 50,000 :Fertilisers
of Queensland Qad - ' (50,750)
Pty Ltd o -
Amoco Australia - | Bulwer Is., Sulphﬂr b,300 Sulphuric acid
Pty Ltd P Qld (5,365) o . .
Australisn Carbon | Altona, Vic;*' Carbon 35,000 Rubber, plastics,
Black Pty Ltd . L . black (35,525) . paints, inks
Australian | Silverwater, Styrene (n.a.) Polystyrenb.pléstics,
Petrochemicals . N.S.W. monomexr polyester resins,
Ltd i ‘ : surface coating
; materials, synthetio
; rubber
Australisn | Altona, Vic. .| SBR rubber | 35,000

.Tyres, rubber industry

i \ total
‘ Austral-Pacific | E Gibson ‘Is., -.Amﬁonia (a)5.192,000‘ : . Agricultural
Fertilizers Ltd | Qld Urea (a)  i(194,880) - fertilisers
o | . 209,000
| (212,135)
Badocol _; Altona, Vic. Expaﬁdable " (neas) - Plastics 1ndustry,_
Chemicals Pty ; polystyrene,’ insulation,
Ltd i plastic - | packaging paper,
@ ‘emulsions leather, textiles
Borden Chemical | Granville, Formalde- | 10,000 _ Resin, glues, plastics,
-Co. (Australia) | N.S.W. hyde © ' (10,150) bonded wood
| % Derrimut, Formalde- | 20,000 Adhesives, plastics,
! Vic. hyde - (20,300) .bonded wood
! Urea form- |- ’
! aldehyde (noa.)
Phenolic : :
resins (n.a.)

. 120.000 (121 800) tons of ammonia output will be used to manufacture 209,
(212,135) ‘tons of urea .




ionic surfa-
ctants, ;
hydraulic
brake fluids l

Commercial Matraville, Benzene, 70,000 Styrene, chemicals
Solvents Pty Ltd N.S.W. toluene, (71,050) and solvents
mixed
Xylenes
Continental Kurnell, Carbon black ! 20,000 Rubber, plastics,
Carbon Australia N.S.W, . (20,300) paints, inks
Pty Ltd |
C.S5.R. Chemicals Rhodes, Butanol, 18,000 - Solvents, plasticisers,
Pty Ltd N.S.W. - iso~butanol, | (18,270) paints and plastics
: iso-octanol | 20,000 industries
- (20,300)
Rhodes and - Pnthalic ) 20,000 Plasticisers, alkyd
Mayfield, anhydride ) (20,300) resins, polyester
N.S.W. | ) resins
Dow Chemical Altona, Vic. | Styrene (n.a.) Synthetic rubber,
Pty Ltd monomer polystyrene
Ethylene (n.a.) P.V.C. plastics
dichloride
- Chlorine (n.a.) P.V.C.
Polystyrene (n.a.) Plastics industry
Caustic soda (n.a.)
| Styrene/ (n.a.) . Paper coatings,
| butadiene ! carpet backing
latex (b) i '
Rhodes, Polystyrene | (n.a.) ! Plastics industry
N.S. . o }
Bastern Newcastle, | Ammonium 150,000 ! Agricultural fertilisers
Nitrogen Ltd N.S.W. | nitrate (a) '(152,250) !
Anhydrous 175,000 I
| ammonia (a)  (177,625) ;
B.F. Goodrich- Altona, Vic. | P.V.C. resins.  (n.a.) i Plastics industry
C.S.R. Chemicals : and rigid }
Ltd compounds ﬂ
P.V.C. latexes ;
Hoechst Chemicals | Altona, Vic. E High density = 12,000 . Plastics industry
(Australia) Ltd ! polyethylene  (12,180) ;
| (o) y'
ICIANZ Ltd- Botany, | Polyethylene (n.a.) | Plastics industry
N.S.W. % Ethylene o (nea.) ' Chemical derivatives,
! oxide : . fumigants
! Glycols, , ! Detergents, wetting
i glycol ethers, ' agents, emulsifiers,
' triethano- - = ‘ solvents, commercial
lamine, non- (n.a.) ! explosives, polyester

resins, polyurethane
foams




ICIANZ Ltd " Botany, Ammonia, ) Fertilisers,

N.S.W. nitric acid, ) : explosives, plastics,
ammonium ) 63,000 chemicals, paints
nitrate, urea,}(63,945) : ' '
methanol, . )
formaldehyde )}

" Carbon , (n.a.) - Aerosol propellants,
tetrachloride, ' refrigerants, fire
. perchlor- extinguishers,
ethylene: sheep drench, dry
A T R ‘cleaning solvent .-
Ethylene, ..~ | 70,000 - Polyethylene, P.V.C.,
‘butadiene _  [(71,050) ethylene oxide, -
T synthetic rubber
CPVCe | (neal) _ Plastics industry
Kwinana - | Kwinana, Anmonia . [100,000 - - Fertilisers
itrogen Co. | WeAs . and. (101,500) S
ty Ltd . . derivatives = | . .

Marbon Chemical Dandenong, | ABS plastics’ | .(n.a.) . Engineering industry,

(Australia) Vic.. | resin, - : automotive, radio,

Pty Ltd : : synthetic _ television, travel

4 “rubber goods : '
latexes :

Monsanto West: L ‘Polystyrene - (n.a.) Plastics industry

Chemicals Footscray, - { Synthetic | (n.a.) Phenolic resins,

(Aust.) Ltd Vic. ‘phenol - : aspirin, agricultural

' ' _ : chemicals
' Formalde- (n.a.) Resins, glues,
' hyde ' plastics

Petroleum and Silverwater, 0il gas 114,500 Styrene monomer,

Chemical Corp. N.S.W, . . ({116,218) town gas, ethylene,

(Australia) ' : propylene,

Ltd -butadiene extraction
Mixed . 28,000 -. Benzene, toluene,
aromatics (28,420) _ and xylenes
extract L . T
Pitches } 10,000 Aluminium industry,

. (10,150) road making, etc.

Petroleum Altona, Vic. Sulphuy 12,000 Splphuric acid

Refineries - el e (12,180) e

(Aust.) Pty Ltd — . et e

’ s Adelaide,’ . Sulphuf 1,460 Sulphuric acid and

S.A. P - | (1,482) miscellaneous




Phillips Kurnell, Synthetic 20,000 Tyres, rubber industry
Imperial N.S.W. rubbers (20,300) _
Chemicals Ltd ' Carbon black 15,000 Rubber, plastics
' : (15,225) paints, inks
Shell Chemical Geelong, Detergent - 7,000 Detergents
(Aust.) Pty Ltd Vic. * alkylate (7,105)
' -Sulphuric i 35,000 Superphosphate
acid b (35,525) ’ '
Hydrocarbon 45,000 E Paint, rubber, .dry-
solvents (45,675) ! cleaning, etc.
Clyde, Ethylene 25,000 Polyethylene, ethylene
N.S.W. (25,375) oxide, and
; . : derivatives
Propylene (n.a.) Butanols
Poly- _ (n.a.) Plastic mouldings,
propylene(a) fibre, and film
Epoxy 2,000 Plastics and paints
resins (2,300)
Hydrocarbon | 45,000 Paints, rubber, dry-
solvents (45,675) cleaning, etc.
Ketone and (nea.) Paints, lacquers,
alcohol K ‘and pharmaceuticals
solvents | '
Union Carbide Altona, ‘ Low density ! 15,000 Plastics industry
Australia Vic. i polyethylene | (initial)
Ltd | High density | (n.a.) Plastics industry
{ polyethylene ! (15,225)
: ’ (v) ,1 ;
? Rhodes, f Polyethylene i (n.an) f Packaging, building,
N.S.W. L film | : agriculture
(a) Under construction (b) Planned

(c) Capacity will be extended to 18,000 tons/yr (18,270) by end of 1968

Source: Petroleum Information Bureau (Australia)

(n.a.) Not available
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AUSTRALIA & PAPUA AND NEW GUINEA

SEDIMENTARY AREAS AND LOCATION OF
Ot AND GAS FIELDS, SIGNIFICANT DISCOVERIES
AND PIPELINES
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22 Dampier No 1

23 Legendre Noi
24Bonaparte No2
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29Uramu No1
.30Barikewa Nol
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GIDGEALPA- MOOMBA -DARALINGIE AREA
South Australia

Gas gathering and transmission
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THE OFFSHORE GIPPSLAND BASIN
NATURAL GAS AND CRUDE OIL
TRANSMISSION AND PROCESSING LAYOUT
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Million Barrels

250 : '
' AUSTRALIAN CRUDE OIL CONSUMPTION
PRODUCTION AND IMPORT REQUIREMENTS
1964 -1974
225-

200

1754

160

125

1004

75+

254

(0] Consumk//an according to N.D.

+ Consumption according to K.Stacey
{3 Production

A Import requirement —ref NQ

» /mpor! requirement -ref K.Stacey

(NO) Depariment of National Development




AUSTRALIA AND PAPUA 8 NEW GUINEA

Fig.7

PRIVATE ENTERPRISE EXPENDITURE

$Ax10® 140 AND GOVERNMENT SuUBSIDY
| —
Tor0/ Private Enterprise Expendilure plus Sybsidy
(Exploration, Development, Producfion and "Other”)
120 Note... "Other” is not shown seperately below
2 — .
Tolta/ Private Enterprise Exploration Expenditure
plus Subsidy ( Toral includes both on and offshore)
3 — - ,
Offshare Exploration Component of ‘2'above
1004 4 ———- ’ ! [
. Production Facilities.-includes both on and offshore
I e .
Development Drilling.—includes both on and offshore
80—
/
- 60
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~ -
40— ,}' "
: Eorlier figures —s<7” s
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/
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20~ J
/ 5 _--=""
A
—3___ / ________
. . ﬁ_ - T, + — e -
== T T T T L
1962 63 64 65 66 67 68



4

AUSTRALIA AND PAPUA 8 NEW GUINEA Fig. 8
GEOLOGICAL AND GEOPHYSICAL
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 AUSTRALIA AND PAPUA 8 N_EW GUINEA

PETROLEUM EXPLORATION AND DEVELOPMENT Fig.9
FOOTAGE DRILLED
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AUSTRALIA AND PAPUA & NEW GUINEA ~ Figl0
: ONSHORE '
NUMBER OF WELLS DRILLED PER YEAR AND FOOTAGE

Number of welts drilled Fostage drilled
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. Fig.ll

AUSTRALIA AND PAPUA 8 NEW GUINEA
NUMBER OF WELLS DRILLED PER YEAR AND FOOTAGE
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Fig.12

AUSTRALIA AND PAPUA 8 NEW GUINEA
COMBINED ON AND OFFSHORE
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AUSTRALIAN CONSUMPTION OF PRIMARY FUELS Figi3d
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