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foreword

Aquaculture is a rapidly growing Australian industry. In real terms, the 
gross value of Australian aquaculture production nearly trebled between 
1991-92 and 2001-02. Worldwide, the volume and value of aquaculture 
production is also growing.

The rational management of aquaculture and the monitoring of trends 
in production requires good aquaculture statistics. In Australia, the state 
and territory departments responsible for fi sheries and aquaculture are 
the primary collectors of aquaculture statistics. ABARE collates these 
statistics and publishes them in Australian Fisheries Statistics. Australia 
provides aquaculture statistics to international agencies such as the FAO 
(Food and Agriculture Organisation of the United Nations) in Rome for 
inclusion in global level statistical compilations.

The FAO is currently developing an approach for improving report-
ing on aquaculture status and trends and is interested in knowing how 
individual countries collect and use aquaculture statistics. Australia 
responded to an FAO request for each country to review its status and 
trends reporting on aquaculture by preparing this report. The report 
will assist the FAO develop better statistics for aquaculture on a global 
level.

In addition, the information in the report will also assist a number 
of Australia’s own initiatives on aquaculture, such as the industry–
government Aquaculture Industry Action Agenda, and fi sheries statis-
tics, such as the work of the interagency Fisheries Statistics Working 
Group.

BRIAN S. FISHER

Executive Director

January 2004
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introduction

During the past few decades, aquaculture has expanded, diversifi ed, intensifi ed and 
advanced technologically worldwide. World aquaculture production is likely to continue 
to grow, driven by a static supply from capture fi sheries and rising prices, diversifi cation of 
species, a greater diversity of value added products, market development and the increasing 
application of science and technology.

The rational management of aquaculture requires the acquisition of good information. The 
novelty of aquaculture as a signifi cant economic activity and the lack of easy access to 
adequate objective information on its social, economic and environmental characteristics 
has often resulted in its exclusion from development planning and the management of 
resources. This is also likely to have hampered investment in the sector.

The Food and Agriculture Organisation of the United Nations (FAO) has the responsibility 
for collecting and disseminating global level statistics on aquaculture. It does this by draw-
ing on national level data contributed by individual countries, including Australia.

The FAO Advisory Committee on Fisheries Research (ACFR), through its Working Party 
on Status and Trends in Fisheries (WP/STRF) recently recommended that the FAO global 
system of status and trends reporting be improved, to support more effective policy making 
and management, and better monitoring of environmental and ecosystem impacts. Such a 
strategy has been developed for capture fi sheries and was adopted by the FAO Committee 
on Fisheries in its meeting in March 2003. Aquaculture was excluded from the strategy 
because of perceived differences in its information requirements, and recognition that the 
aquaculture sector deserves a dedicated initiative.

The Committee on Fisheries Sub-Committee on Aquaculture (COFI/SCA), during its fi rst 
session in April 2002, designated information needs for aquaculture as a priority area for 
attention at the global level and recommended that FAO develop an approach to improve 
reporting on aquaculture status and trends similar to that developed for capture fi sheries, 
with special attention to the quality of the information on which it is based. Consequently, 
the FAO Fisheries Department organised an Expert Consultation on Improving Global Sta-
tus and Trends Reporting on Aquaculture in Rome for January 2004 (originally October/
November 2003).

The aims of the consultation, among other things, are to review available information on 
completeness, scope and procedures for the preparation of FAO status and trends reports 
on aquaculture (that is, information collection and collation, quality control, analysis and 

1
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dissemination), as well as the nature and quality of the information on which it is based, 
and the timeliness of reporting.

As part of this consultation the FAO requested that individual experts prepare regional 
and country papers that set out the procedures for reporting on aquaculture in regions and 
countries. The Australian Government Department of Agriculture, Fisheries and Forestry 
agreed that the information paper for Australia will be contributed by DAFF, and prepared 
by ABARE. ABARE compiles national level statistics on fi sheries and aquaculture and 
publishes these annually in Australian Fisheries Statistics.

In Australia, responsibility for aquaculture development, monitoring and management, 
including the collection of aquaculture statistics, resides foremost with the respective state 
and territory government agencies responsible for fi shing and aquaculture. However, the 
federal government also has a role in the provision of information on the status of, and 
trends in, Australian fi sheries and aquaculture.

The Australian review, which comprises the bulk of this report, examines the state of infor-
mation (statistical data and other information) and procedures for status and trends report-
ing of aquaculture in Australia according to the terms of reference and outline requested by 
the FAO. The structure closely follows the FAO’s guidelines for national reviews, as shown 
in appendix A.

In preparing the review, ABARE contacted each of the state and territory departments 
responsible for fi sheries and aquaculture to obtain and/or clarify information on the state/
territory procedures for aquaculture reporting. Part of the funding for the preparation of 
the review was made available from the Fisheries Resources Research Fund. The review is 
available on ABARE’s web site (www.abareconomics.com).
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the setting

Separate identifi cation of aquaculture
Australian authorities apply the generally accepted defi nition that an aquatic species is 
being cultured if there is some form of intervention in the rearing process and there is indi-
vidual or corporate ownership of the stock. Additionally, for an activity to be reported as 
‘aquaculture’, it must be being undertaken for commercial purposes. This may differ from 
the defi nition of aquaculture in some countries where there is some subsistence (noncom-
mercial) production.

To give a specifi c example, under section 142 of the New South Wales Fisheries Man-
agement Act 1994, aquaculture is defi ned as ‘cultivating fi sh or marine vegetation for the 
purposes of harvesting the fi sh or marine vegetation or their progeny with a view to sale, 
or keeping fi sh or marine vegetation in a confi ned area for a commercial purpose, such as 
a fi sh-out pond’. The same section within the act states that aquaculture does not include 
‘keeping anything in a pet shop for sale or in an aquarium for exhibition, including an 
aquarium operated commercially, or anything done for the purposes of maintaining a col-
lection of fi sh or marine vegetation otherwise than for a commercial purpose’.

Administrative structure for aquaculture in Australia
In Australia, responsibility for aquaculture development, monitoring and management, 
including the collection of aquaculture statistics, resides foremost with the Australian state 
and territory government departments responsible for fi sheries and aquaculture. With the 
exception of Tasmania, where the Department of Primary Industries, Water and the Envi-
ronment is responsible for marine aquaculture and the Inland Fisheries Service responsible 
for freshwater aquaculture, the responsibility for managing both marine and freshwater 
aquaculture resides within the same department in each state or territory.

Australia’s federal government also has a role in the provision of information on aquacul-
ture, and the provision of better information has been identifi ed as a priority area under the 
industry–government Aquaculture Industry Action Agenda.

National level statistical reporting on fi sheries and aquaculture is undertaken by ABARE, 
an economic research agency within the Australian Government Department of Agricul-
ture, Fisheries and Forestry. In compiling these statistics, ABARE draws on information 
provided by the respective state and territory government departments responsible for 
fi sheries and aquaculture.

2
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ABARE also draws on information provided by the Australian Fisheries Management 
Authority (AFMA), the agency responsible for managing Australia’s Commonwealth fi sh-
eries. (Constitutionally, the Australian government is responsible for managing the offshore 
fi sheries that lie between the three nautical mile territorial sea boundary and the 200 nauti-
cal mile boundary around Australia’s mainland and territories coasts). The gross value of 
Australian fi sheries and aquaculture production in 2001-02 is shown in table 1.

Legal framework for aquaculture in Australia
In New South Wales, Victoria, Queensland, Western Australia and the Northern Territory, 
the legal framework under which aquaculture operates is set out in state legislation that 
covers both fi sheries and aquaculture. This was also the case in South Australia until 2001, 
when that state introduced specifi c legislation for aquaculture. In Tasmania, marine fi shing, 
marine farming, and inland fi sheries are all covered by separate legislation (table 2).

1 Gross value of Australian fi sheries production

 1999-2000 2000-01 2001-02

Fishery A$m US$m a A$m US$m a A$m US$m a

States/Northern Territory
Wild caught fi sheries 1 311 819 1 303 693 1 266 664
Aquaculture 685 428 708 376 733 384
Commonwealth fi sheries 402 251 477 254 481 253

Total gross value of Australian
  fi sheries production b 2 344 1 465 2 428 1 291 2 409 1 264

a Australian dollar values have been converted to US dollar equivalents using the following US$/$A exchange rates: 1999-
2000, 0.625; 2000-01, 0.5316; 2001-02, 0.5245. b To avoid double counting, the gross value of juvenile southern bluefi n tuna 
caught in the Commonwealth southern bluefi n tuna fi shery for growout in tuna farms in South Australia is subtracted when 
deriving a total gross value of Australian fi sheries production.

2 State/territory legislation for fi sheries and/or aquaculture

State/territory Legislation

New South Wales Fisheries Management Act 1994 and associated regulations

Victoria Fisheries Act 1995 and associated regulations

Queensland Fisheries Act 1994 and associated regulations

Western Australia Fish Resources Management Act 1994 and associated regulations; and
 Pearling Act 1990

South Australia Aquaculture Act 2001 and associated regulations

Tasmania Inland Fisheries Act 1995
 Living Marine Resources Management Act 1995 and associated regulations
 Marine Farming Planning Act 1995 and associated regulations

Northern Territory Fisheries Act 1995 and associated regulations

Source: Ciffolilli (2003).
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Under state and territory legislation, aquaculture producers must be licensed. One of the 
conditions attached to the licence is that the producer must regularly fi ll out statistical 
forms and return them by a specifi ed date to the department that issued the licence. For 
example, in New South Wales, where aquaculture management is covered under part 6 of 
the Fisheries Management Act 1994, section 144 of the act states that a person is required to 
hold an aquaculture permit in order to undertake aquaculture, while section 153 states that 
the regulations and the conditions of an aquaculture permit requires the holder of a permit 
to provide periodic or other information in connection with aquaculture.

Linkages between aquaculture activities
Within each state/territory government department responsible for fi sheries and aquacul-
ture, it is mostly the case that the same division both collects and publishes aquaculture 
statistics, and undertakes all activities associated with aquaculture development, monitor-
ing and management. For example, in New South Wales, the Aquaculture and Sustainable 
Fisheries Division of NSW Fisheries is responsible for aquaculture management, adminis-
tration, research and industry development, while in Queensland, such activities are carried 
out by the Queensland Fisheries Service.

Arrangements differ slightly in Victoria and South Australia in that the responsibility in 
these states for fi sheries and aquaculture research, development and education services, 
including the collation and publication of fi sheries and aquaculture statistics (but not the 
actual collection of the raw data) resides with specialist research agencies. These agencies 
are still part of the overall department, but are administratively separate from the division 
within the department that is responsible for aquaculture planning and management. The 
research agency in Victoria is the Marine and Freshwater Systems Platform (formerly the 
Marine and Freshwater Resources Institute, or MAFRI) and the agency in South Australia 
is the South Australian Research and Development Institute (SARDI).

Preparation of status and trends reports
Each state department responsible for fi sheries and aquaculture publishes some information on 
status and trends, but the extent and coverage of this information varies. Regular publications 
that cover either fi sheries and aquaculture, or aquaculture by itself, are shown in table 3.

Tasmania published aquaculture information in Tasmanian Rural and Marine Industry 
Profi les in 1999 and annually provides aquaculture statistics to ABARE for inclusion in 
Australian Fisheries Statistics. To date the Northern Territory has not published annual 
aquaculture statistics but has provided ABARE with a total annual fi gure for the gross value 
of Northern Territory aquaculture.

Occasionally, often as part of some larger review, the states publish one-off reports on the 
status of, and trends in, aquaculture, within their jurisdictions. For example, the Victorian 
government reviewed the status of aquaculture in Victoria in 1998, and the Queensland 
government reviewed the status of aquaculture in Queensland in 2002. A commercial 
magazine, Austasia Aquaculture, annually reviews the status of Australian aquaculture in 
its Austasia Aquaculture Trade Directory.
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At the federal level, ABARE publishes detailed statistical information on Australian fi sh-
eries and aquaculture production for the current reporting year and two previous years in 
its annual Australian Fisheries Statistics (ABARE 2003). ABARE has also published two 
reviews dealing specifi cally with the status of, and trends in, Australian aquaculture, as 
Industry Profi les for Selected Species (Brown, Van Landeghem and Schuele 1997; Love 
and Langenkamp 2003). The 1997 report covered the period 1990-91 to 1995-96, and the 
2003 report the period 1995-96 to 2001-02.

Future directions for Australian aquaculture have also been recently reviewed by the 
National Aquaculture Development Committee (Aquaculture Action Agenda Taskforce 
2002) and the Prime Minister’s Science, Engineering and Innovation Council (PMSEIC 
2002).

Purpose and intended use of aquaculture production
Australian aquaculture products are mainly high value, niche market products, produced 
for commercial sale rather than for the aquaculture producer’s own consumption. Only 
commercial activities are reported as ‘aquaculture’.

The main markets to which operators sell varies according to species, scale of production, 
and market opportunities. Some aquaculture products are sold in the local area, or the capi-
tal city market. Other products may be sold interstate, or exported overseas (tables 4–6).

3 State annual fi sheries and/or aquaculture reports

State Publication (latest) Comment

New South Wales Aquaculture Production Aquaculture specifi c. Contains detailed cross 
 Report 2001/2002 sectional data but no time series.

 State of Fisheries Covers aquaculture, wild caught, and 
 Resources 2001/2002 recreational fi sheries. Includes time series.

Victoria Commercial Fish Covers both wild caught fi sheries and 
 Production Information aquaculture. The aquaculture data are for the
 Bulletin 2002 current reporting year plus three previous 
  years.

Queensland Queensland Aquaculture Aquaculture specifi c. The data are for the 
 Production 2001-02 current reporting year plus, for most species, 
  three previous years.

Western Australia Fisheries Status Report Covers pearling and aquaculture, wild 
 2001-02 caught, and recreational fi sheries. Contains 
  selected aquaculture data.

South Australia South Australian Fisheries Covers both wild caught fi sheries and 
 and Aquaculture aquaculture. Includes time series.
 Information and Statistics
 Report 2003

Sources: Compiled by ABARE from NSW Fisheries (2002a,b), NRE (2002), DPI (2003), Department of Fisheries (2002) and 
Knight, Tsolos and Doonan (2003).
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5 Australian aquaculture production and markets – molluscs

Species Main producer Main markets

Pearls Western Australia and the  Predominantly exported
 Northern Territory

Sydney rock New South Wales (some also in Sold mainly within the state
  oysters southern Queensland)

Other edible native Northern Queensland Sold mainly within the state
  oysters

Pacifi c oysters Tasmania and South Australia Sold within the state, interstate, and exported

Abalone Southern states Primarily exported to east Asia

Blue mussels Southern states Sold within the state, and interstate

Source: Compiled by ABARE.

6 Australian aquaculture production and markets – fi nfi sh

Species Main producer Main markets

Southern bluefi n South Australia Primarily exported to Japan
  tuna

Atlantic salmon Tasmania (some also in South Around 85 per cent sold within Australia; the
  and ocean trout a Australia) rest is exported

Freshwater trout Southern states (Victoria is the Sold within the state and interstate 
 largest producer)

Barramundi – pond Queensland About 10 per cent sold in Queensland and the 
  rest sold interstate

continued ➯

4 Australian aquaculture production and markets – crustaceans

Species Main producer Main markets

Marine prawns a Queensland (some also in  About 25 per cent sold in Queensland and the
 New South Wales) rest sold interstate

Kuruma prawns Queensland About 90 per cent exported to Japan and the rest
  sold interstate

Yabby Southern states (Western Western Australia – some consumed
 Australia is the largest producer) domestically and the balance exported or sold
  interstate. Other states – most consumed 
  domestically

Redclaw Queensland About 75 per cent sold in Queensland and the 
  rest sold interstate

Marron Western Australia (some also Some consumed domestically and the balance 
 in South Australia) exported or sold interstate

a Mainly black tiger prawns; also includes some brown tiger and banana prawns.
Source: Compiled by ABARE.
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Main species produced and culture methods
Both marine and freshwater aquaculture is undertaken in Australia. Marine production sys-
tems are categorised as either offshore or onshore, and freshwater systems as either pond 
based, or recirculation (table 7). None of the state or territory departments responsible for 
fi sheries and aquaculture currently have a ‘brackishwater’ classifi cation, although some 
freshwater sources do contain salts. In the future it is likely that some species such as 
marine prawns will be grown in low saline inland waters. Research into production meth-
ods is under way in some states but production has not yet reached commercial levels.

6 Australian aquaculture production and markets – fi nfi sh   continued

Species Main producer Main markets

Barramundi – South Australia and New South  Sold mainly within the state
  recirculation tank Wales (some also in Victoria)

Barramundi – Northern Territory Sold mainly to Southern states; increasing 
  sea cage  exports likely

Other native
  freshwater fi nfi sh b Southern states and Queensland Sold within the state and interstate

Yellowtail kingfi sh South Australia Sold within the state, interstate and exported

Snapper New South Wales and South  All sold within the state
 Australia

Eels Victoria and Queensland Primarily exported to east Asia

Aquarium and All states and Northern Territory Sold within the state, interstate and exported
  ornamental fi sh
Freshwaster All states and Northern Territory Used or sold mainly within the state in which 
  fi ngerling fi sh b c  they are produced

a Marine. Some freshwater Atlantic salmon is produced in Victoria. b Includes silver perch, Murray cod, golden perch, jade 
perch (barcoo grunter) and Australian bass. c For restocking and growout.
Source: Compiled by ABARE.
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7 Main species produced, and culture methods a

Species Production system Culture method

Prawns b Marine onshore Purpose built static ponds c

Yabby Inland freshwater ponds Farm dams and purpose built static ponds

Redclaw Inland freshwater ponds Purpose built static ponds

Marron Inland freshwater ponds Purpose built static ponds

Pearls Marine offshore Longlines or intertidal rack

Sydney rock Marine offshore Intertidal racks, trays and sticks
  oysters

Other edible native Marine offshore Rotational harvest from natural stocks on rocky 
  oysters  headlands

Pacifi c oysters Marine offshore Intertidal racks, trays and sticks, intertidal 
  longlines

Abalone Predominantly marine onshore,  Flow through tanks on land, also sea cages, and 
 with some offshore fl ow-through tanks on a ship

Blue lip mussels Marine offshore Longlines

Southern bluefi n Marine offshore Cages
  tuna d

Atlantic salmon  Marine offshore Cages
  and ocean trout e

Freshwater Inland freshwater ponds Flow-through ponds
  salmonids
  (primarily trout)

Barramundi – pond Inland ponds Cages in static ponds, and free swimmers in 
  static ponds

Barramundi – Freshwater enclosed systems Tank based recirculation systems
  recirculation tank

Barramundi – Marine offshore Cages
  sea cage

Other native Inland ponds and enclosed  Flow-through ponds and tank based 
  freshwater fi nfi sh f systems recirculation systems

Yellowtail kingfi sh Marine offshore Cages

Snapper Marine offshore Cages

Eels Inland ponds, and enclosed  Static ponds and tank based recirculation 
 systems systems

Aquarium and Inland ponds, and enclosed Flow-through ponds and tank based  
  ornamental fi sh systems recirculation systems

Freshwaster Inland ponds, and enclosed Flow-through ponds and tank based 
  fi ngerling fi sh f g systems recirculation systems

a Growout methods only. b Mainly black tiger prawns; also includes some brown tiger, banana and kuruma prawns. c Prawn 
ponds do have discharges, particularly in the latter part of the season, and may be more aptly termed ‘semi-fl ow-through 
systems’. d Wild caught as juveniles then grown out in cages. e Freshwater Atlantic salmon are cultured in small quantities 
in Victoria in dams, ponds and recirculation systems. f Mainly silver perch, murray cod, golden perch, jade perch (barcoo 
grunter) and Australian bass. g For restocking and growout.
Source: Compiled by ABARE.
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current status of national aquaculture 
data collection and compilation of 
statistics
Frequency of data collection
As previously noted, all the state and territory government departments responsible for 
fi sheries and aquaculture collect and collate statistics on aquaculture using information 
obtained from the production returns that aquaculture producers are required by law to 
provide to these departments as a licence condition.

The frequency with which producers are required to provide these returns varies from state 
to state. New South Wales and Queensland require annual returns, Victoria, South Australia 
and the Northern Territory, six-monthly returns, Tasmania, quarterly returns, and Western 
Australia, monthly returns (with the exception of pearl oyster producers, who submit an 
annual return). Whatever the frequency of returns, however, data for the preceding July–
June fi nancial year are generally not released until about December at the earliest, and may 
not be available for some states until the following March (table 8).

3

8 Frequency of data collection

 Frequency of  
State or territory producer return Timeline for annual report

New South Wales Annual, for fi nancial Send out returns last week in August; receive returns back, 
  year ending 30 June 30 September; collate returns, October; process data, 
  October and November; produce tabular results, November 
  and December; provisional report to industry, December; 
  fi nal report, March

Victoria Half yearly, for half  Send out returns, January and July; receive returns back, 
 years ending 30 June  February and August; collate returns March and September; 
 and 31 December process data, October and April; produce tabular results (for 
  preceding fi nancial year), December; publish report, 
  December

Queensland Annual, for fi nancial  Send out returns, August; receive returns back, 30 September;
 year ending 30 June  collate returns, September–December; process data, 
  October–February; produce tabular results, February and 
  March; fi nal report to industry, March

continued
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Type of data collected
The main types of data required to be provided by aquaculture operators in each state or 
territory in their returns are summarised in table 9. The state and territory departments do 
not publish individual data, only industry sector aggregates — and then (for reasons of 
confi dentiality) only when there are fi ve or more participants in a particular sector.

ABARE sources the state level data on the quantity and farm level value of aquaculture 
production that are published in Australian Fisheries Statistics directly from the states, 
and aggregates these data to arrive at national totals. Only growout production is included, 
hatchery production being excluded to avoid double counting. Producing national totals for 
items such as hatchery production and value, number of establishments, ponded area, or 
destination of sales, is not possible at present since not all the states presently collect and/or 
publish this data.

Users of the data
The units within the state and territory government departments that collect, collate and 
publish aquaculture statistics see four major users for their data: other areas within their 
departments (including the minister); the aquaculture industry within their state/territory; 
other government departments or agencies (both state and territory, or Australian govern-
ment agencies such as ABARE and the Australian Bureau of Statistics); and the general 
public. In most cases there is no formal ongoing consultation between the collection and 
processing units and external users of the data, although several of the states said that the 
aquaculture industries within their jurisdiction had been consulted when the forms now in 
use had been designed.

8 Frequency of data collection   continued

 Frequency of  
State or territory producer return Timeline for annual report

Western Australia Monthly, at end of Send out returns, each month; receive returns back, each  
 each month month; collate returns, September; process data, October; 
  produce tabular results, November; publish report, December.

South Australia Half yearly, for half Send out returns, December and June; receive returns back 
 years ending 30 June  and process data, January and July; produce tabular results 
 and 31 December (for preceding fi nancial year), December and January; 
  publish report, December or January

Tasmania Quarterly, for Send out returns, each quarter; receive returns back, each 
 quarters ending quarter; collate returns for preceding fi nancial year, August  
 31 March, 30 June,  to September; process data, September; produce tabular 
 30 September and  results, November to December; publish report, January
 31 December

Northern Territory Half yearly, for half Send out returns, December and June; receive returns back,  
 years ending 30 June  January and July; collate returns, process data, produce 
 and 31 December tabular results, publish report – as required

Source: Compiled by ABARE from information provided by the Fisheries Statistics Working Group, and the state and terri-
tory departments responsible for fi sheries and aquaculture.
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Institutions responsible for statistical data collection
Table 10 shows the administrative divisions responsible for aquaculture and/or aquaculture 
statistics within each state or territory department.

As previously noted, in Victoria and South Australia, aquaculture data are collected by the 
aquaculture division of the department but collated and published by the department’s spe-
cialised research agency — SARDI in South Australia and MAFSP in Victoria. In all other 
states, data are gathered and published by the aquaculture division of the department.

Methodology for data collection
Forms are circulated from the relevant aquaculture unit in the state/territory departments. 
The forms are completed by aquaculture operators and returned to the collecting units shown 
in table 10. Forms must be returned by licensees even if there is nil activity in the reporting 
period. All information submitted on the forms is confi dential and only published as sector 
aggregates. No data are published for a sector where there are less than fi ve participants. Totals 
are obtained by summing the data. There is no explicit weighting for nonresponses; however, 

9 Aquaculture data collected by the states and the Northern Territory

 NSW VIC QLD WA SA TAS NT
Production
Weight of growout
  production a Yes Yes Yes Yes Yes Yes Yes
Growout culture method Yes Yes Yes Yes Yes No No
Hatchery production b Yes Yes Yes Yes Yes No Yes
Use of hatchery stock c Yes Yes Yes No d No No Yes

Gross value of production
Value of growout production
  at fi rst sale Yes No e Yes Yes Yes Yes Yes
Value of hatchery production Yes No e Yes No d Yes No Yes
Numbers of establishments
Number of aquaculture permits
  or licences Yes Yes Yes Yes Yes Yes Yes
Number of producing growout
  farms Yes Yes Yes Yes Yes Yes Yes
Number of hatcheries Yes No Yes Yes Yes No Yes

Area
Ponded area Yes Yes Yes Yes Yes No Yes
Stocked area Yes No Yes Yes No No Yes
Harvested area Yes No Yes No No No No

Employment
Permanent labor No Yes Yes No Yes Yes Yes
Casual labour No Yes Yes No Yes Yes Yes

a Live weight or live weight equivalent in kilograms at harvest except for oysters (bags, or dozens) and Atlantic salmon and 
ocean trout, collected as HOGG (headed, gilled and gutted) weight. b Numbers of fi sh. c That is, whether on-grown on own 
farm, on-grown on another farm, or used for restocking for recreational purposes. d Not collected at present, but may be in 
the future. e There is however provision on the return for producers to voluntarily provide this information.
Source: Compiled by ABARE from information provided by the state and territory departments responsible for fi sheries and 
aquaculture.
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most collecting units stated that if a producer’s returns are overdue they send a reminder letter 
or contact the producer by phone. Final compliance rates were stated to be 99–100 per cent. 
Queensland is the only state that actually publishes fi gures on the number of nonresponses.

10 Divisions/departments responsible for collecting/publishing data

 Division Department

New South Wales Aquaculture and Sustainable  NSW Fisheries is the New South 
 Fisheries Division, NSW Fisheries Wales state government department 
  responsible for the management of 
  fi sheries and living aquatic resources

Victoria Collected by Fisheries Division,  The Department of Primary Industries 
 and published by Marine and is the Victorian state government  
 Freshwater Systems Platform  department responsible for 
 (formerly Marine and Freshwater  agriculture, and fi sheries and 
 Resources Institute), Department of  aquaculture
 Primary Industries

Queensland Bribie Island Aquaculture Research The Department of Primary Industries 
 Centre, Queensland Fisheries is the Queensland state government 
 Service, Department of Primary department responsible for agriculture,
 Industries fi sheries and aquaculture, and forestry

Western Australia Research Division (also known as The Department of Fisheries is the  
 the Western Australian Marine  Western Australian state government 
 Research Laboratory, WAMRL),  department responsible for fi sh, 
 Department of Fisheries marine and aquatic resources, and the 
  pearling industry

South Australia Collected by Aquaculture SA and  Primary Industry and Resources SA 
 published by Aquatic Sciences, South  is the South Australian state 
 Australian Research and Development  government department responsible 
 Institute, both part of Primary  for agriculture, fi sheries and 
 Industries and Resources SA aquaculture, minerals, petroleum, 
  energy, land and water resources

Tasmania (marine) Marine Resources, Food, Agriculture  Primary Industries, Water and 
 and Fisheries Division, Department of  Environment is the Tasmanian state 
 Primary Industries, Water and  government department responsible 
 Environment for agriculture, sea fi shing and marine 
  aquaculture, parks and wildlife, water, 
  environment and land

Tasmania (freshwater) Inland Fisheries Service In March 2000 the Inland Fisheries 
  Commission, operating as an auto-
  nomous statutory body, was replaced
   by the Inland Fisheries Service

Northern Territory Aquaculture Branch, Fisheries The Department of Business, Industry  
 Group, Department of Business,  and Resource Development is the North-
 Industry and Resource Development ern Territory government department
   responsible for agriculture, fi sheries
  and aquaculture, minerals and energy,
  and business and trade development

Source: Compiled by ABARE from information provided by the state and territory departments responsible for fi sheries and 
aquaculture.
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In Victoria, Western Australia, South Australia and Tasmania, all aquaculture producers 
fi ll out a single return. In New South Wales there are separate returns for oyster farming, 
and other (pond or tank based) aquaculture (oyster farming being the largest aquaculture 
industry in New South Wales). In Queensland and the Northern Territory, producers fi ll out 
separate returns for each aquaculture species farmed.

Defi nition of culture methods
Refl ecting in part the different dominant aquaculture species in each state or territory, the 
terminology for the different culture methods tends to differ between the states. For exam-
ple, in New South Wales, for oysters, seven different culture methods are distinguished, 
based on maturing method: baskets, stick, tray, rack/stick, rack/tray, raft, or rock/other.

In Victoria, fi ve culture methods are distinguished: dam and pond, fl ow-through, longline, 
natural waterway and recirculation units. In Queensland, culture methods are described 
by species, and separate data on pond and recirculation production are published for bar-
ramundi, redclaw, eels and freshwater growout fi sh.

In Western Australia, four different culture methods are distinguished: longline, cages, 
pond/dam and tanks. The Northern Territory distinguishes three culture methods: longline, 
cage, and pond (see box 1 for defi nitions).

Box 1: Glossary of technical terms

Aquaculture is the commercial growing of marine (mariculture) or freshwater animals and 
aquatic plants.

Brackish water is slightly saline water (between 0.5 and 30 ppm salt), often resulting from 
saline ocean waters mixing with, and being diluted by, freshwater sources.

Cage culture is a type of aquaculture in which fi sh are grown in pens in open water; also 
referred to as fi sh farming or sea ranching.

Dams are waterways constructed for purposes other than aquaculture, such as stock watering 
stations.

‘Fish-out’ ponds are ponds where anglers can take fi sh on payment of a fee.

Flow-through systems (raceways) are systems for providing a fl ow through of water to 
enable the rearing of dense populations of fi sh. They include tanks (except recirculation sys-
tems), raceways, purpose built bottom draining ponds and other manufactured containers that 
allow the fl ow through of water from infl ow points to outfl ow points.

‘Grow-out’ ponds are ponds that are used to hold hatchery reared or wild gathered stock 
until they reach the desired marketable size.

Hatchery production is the process of incubating eggs and rearing juveniles for release into 
streams, rivers or aquaculture systems.

Mariculture is the fi sh farming or aquaculture of marine animals or plants.

Recirculation systems are systems for growing large quantities of fi sh in a relatively small 
area in tanks, and are designed to allow the control of environmental conditions through treat-
ment of water and removal of wastes, and the reuse or recirculation of water.
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data quality, processing and analysis

Problems in collecting high quality statistical data
The respective divisions of the state or territory government departments responsible for 
fi sheries and aquaculture perceived fi ve main problems in ensuring that their aquaculture 
statistical data are of high quality: insuffi cient staff resources for error checking; inconsis-
tencies in industry standards; a reluctance by operators to disclose production and value 
data; the diffi culty in separating wild caught from aquaculture, and hatchery from growout; 
and the design of the aquaculture returns.

Taking these in turn, departmental offi cers stated that the need to follow up overdue returns 
absorbed staff time that might otherwise have been used for checking returns for errors or 
inconsistencies. Industry standards were not necessarily consistent, so there might be some 
inconsistencies in the production and value information supplied by operators. For exam-
ple, in New South Wales, different oyster growers had different defi nitions of the number 
of oysters in a ‘bag’ (the basic collection unit).

Some states alluded to a reluctance by operators to provide production and value data, 
despite the systems in place in the states to protect the confi dentiality of the data. In most 
cases, wild caught production is able to be separated from aquaculture production. How-
ever for some species such as yabbies, where some production takes place in farm dams, it 
is possible that some wild caught production is reported as aquaculture production. Also, 
in some cases, it may be diffi cult to distinguish between hatchery production, and growout. 
Finally, some of the state departments considered that their returns could be redesigned to 
assist automatic processing, eliminate inconsistencies and ambiguities, to make them easier 
for producers to read and understand, and to incorporate new sectors whose production had 
grown signifi cantly since the present aquaculture returns were originally designed.

Quality of data
ABARE’s data on the quantity and gross value of aquaculture production by main species 
are complete for the period 1991-92 to 2001-02, and are consistent with state data (having 
been sourced from them). In some cases the original data have been adjusted by ABARE 
to ensure consistency. For example, where the fi rst point of valuation incorporates some 
degree of processing, the data are converted back to a live weight equivalent farm price, 
or where the original data are in a unit such as bags or dozens, ABARE converts this to 
kilogram equivalents.

4
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With some exceptions, the states’ databases have been in their current form only since 
about the mid-1990s, in many cases having been set up in their current form only after the 
enactment of new fi sheries legislation in the mid-1990s (see table 2). There are some longer 
data series of some key species back through the 1980s; however, the data are not neces-
sarily consistent with the most recent data, as many defi nitions have changed, and not all 
producers were covered previously.

Processes for data processing, storage, compilation and distribution
All the states/territories process and compile statistical aquaculture data electronically, 
generally in a PC (personal computer) based database or spreadsheet format. The data are 
backed up on magnetic tape and all hard copies of production returns are kept. The data 
provided to ABARE by the states and the Northern Territory for ABARE’s Australian Fish-
eries Statistics are forwarded electronically in spreadsheets and then uploaded to ABARE’s 
fi sheries database (built with Microsoft Access) for checking, processing and output of 
the fi sheries products production and value of production tables for Australian Fisheries 
Statistics.

Data analysis and trends reporting
As noted earlier, New South Wales, Victoria, Queensland and South Australia publish 
annual reports on the status of fi sheries and aquaculture, or aquaculture specifi cally. Details 
on aquaculture are included in Western Australia’s annual State of the Fisheries report. The 
Northern Territory plans to begin publishing state of the fi sheries reports this year. At the 
national level, ABARE publishes statistics on aquaculture production and value.

ABARE has also recently released a report profi ling key Australian aquaculture species 
(Love and Langenkamp 2003). The profi le includes trade data for relevant species and 
discussion of markets and opportunities, and outlook and risks. Major issues were identi-
fi ed through discussions with aquaculture managers and scientists from the states/territory 
departments responsible for fi sheries and aquaculture, and with offi cials from the aquacul-
ture industry associations.

Use of trends data by managers
Aquaculture managers from the state and territory government departments responsible 
for fi sheries and aquaculture stated that trends analysis was becoming more valuable as the 
aquaculture industry developed and as longer time series were becoming available. Time 
series analysis was also seen to be valuable because looking only at year on year changes 
could give a misleading view of longer term trends.

Supplementary information
Most of the documentation of the statistical procedures used by the states to acquire and 
process aquaculture data is included as notes or discussion in the state reports on aquacul-
ture, in particular, in the reports from Victoria, Queensland and South Australia.
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nonstatistical information

Other information used
In their status and trends reporting, some of the state or territory departments responsible 
for fi sheries and aquaculture supplemented the statistical data gathered on aquaculture with 
a variety of other information, for example, commentary on why production or unit value 
had risen or fallen relative to the previous year or years. The main factors that have gener-
ally affected production included drought, disease outbreaks, new industry investment, and 
producers’ reactions to changes in prices. A key factor affecting prices was supply. The 
authors of the state status and trends are generally the departments’ own aquaculture exten-
sion offi cers or researchers.

In New South Wales, trends in prices were tracked using price information from the Sydney 
Fish Market, which is published on the internet.

Key problems
The state aquaculture status and trends reports tend to focus on the ‘micro’ level with 
respect to production and markets and provide only limited commentary on the possible 
impact of economic variables such as exchange rates and levels of economic activity.

5
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data needs and opportunities for 
improving current information on 
status or trends
National priority needs for aquaculture information
In a report to the government and industry in July 2002 in support of the Australian 
Government’s Aquaculture Industry Action Agenda, the National Aquaculture Develop-
ment Committee proposed eight key initiatives that would promote future industry growth 
and provide the starting point for an extended program of cooperation between industry 
and government. These key initiatives focused on the need to ensure that the aquaculture 
industry grows and develops within an ecologically sustainable framework, is attractive 
for capital investment, is able to access domestic and global markets, is properly resourced 
in the areas of research and training, and is able to contribute widely to rural and regional 
economies.

The information currently collected and published on aquaculture in Australia appears to be 
inadequate for reporting on most of these initiatives.

Accessibility of information
The main source of national level statistical information on production and value is ABA-
RE’s Australian Fisheries Statistics. The latest issue of Australian Fisheries Statistics can 
be freely downloaded as a ‘pdf’ from ABARE’s web site (www.abareconomics.com). The 
availability of aquaculture information published by the state and territory departments 
responsible for fi sheries and aquaculture has been discussed in sections 2 and 3 of this 
report.

Main issues and constraints
There are a number of issues and constraints to the provision of adequate aquaculture infor-
mation on a national level. First, as already noted, there are large differences in the extent and 
scope of information both collected and published by the primary data collecting agencies. 
Second, there are many small aquaculture sectors where, because there are less than fi ve 
operators, information for these sectors cannot be published, leading to incomplete enumera-
tion at the national level for some species. Third, funding for statistical collection is limited 
and no expansion on what is currently collected and published is presently envisaged.

6
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Strengths and weaknesses of the present methodolgy
The main weaknesses of the present methodology are as follows. First, the original data 
collection relies on the cooperation of individual holders of aquaculture licences. As pre-
viously indicated, even though the requirement to fi ll out and return an annual statistical 
return is generally a condition of holding an aquaculture licence, some operators may not 
return the form or may not provide complete information. There is no formal way of inde-
pendently checking the information supplied.

Also, there is no formal structure for identifying what aquaculture statistics are needed, 
although the Fisheries Statistics Working Group, which includes representatives from 
various federal, and state or territory departments, provides a channel of communication 
between some of the primary collectors and secondary users of aquaculture information.

Adequacy of existing nonstatistical information sources
Price information for various fi sh species is available from the Sydney Fish Market and the 
Melbourne Fish Market. However, the bulk of the product sold through these markets is 
wild caught product rather than aquaculture product.

Constraints to improving data collection
As previously noted, one of the main constraints to improving data collection is lack of 
funds. If the expected future growth in the aquaculture industry comes to fruition, then 
current levels of funding will be insuffi cient to maintain current quality checks of the data 
supplied by producers. Another constraint is the willingness of aquaculture producers to 
provide timely and accurate information to the state and territory departments responsible 
for fi sheries and aquaculture.
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planned improvement of information 
on status and trends
Plans to improve current information
Each of the state/territory departments responsible for fi sheries and aquaculture contacted 
by ABARE in the preparation of this report foreshadowed a number of initiatives to improve 
aquaculture status and trends reporting in their respective jurisdictions.

Methodology and procedures for statistical data collection, processing, 
analysis, storage and dissemination
New South Wales plans to revise the questions on the aquaculture return so the form can be 
scanned electronically, eliminating manual entry of data into the database. Victoria plans 
to introduce a new shellfi sh return to collect more specifi c information about this new and 
growing aquaculture sector in Victoria. Western Australia plans to improve the presenta-
tion and level of analysis in their annual statistics release. The collection unit in this state 
is also seeking to improve the storage of statistical data so that old data are stored off site 
in a secure location. Tasmania plans to improve their capacity to generate special purpose 
reports from their database.

Removal of constraints providing accurate and timely information
New South Wales plans to follow up cases of noncompliance more quickly so the data can 
be compiled soon after the end of the September cutoff date. South Australia is also plan-
ning to follow up noncompliance more quickly.

Improving coordination with other national sources of information
New South Wales is examining the procedures used in other states to collect data for land 
based aquaculture to improve the system currently used in New South Wales. South Aus-
tralia is planning to include environmental commentary in its aquaculture reports in order 
to give a more holistic picture of the industry.

Integrating information services
New South Wales plans to integrate information from the current returns with GIS data so 
that maps of New South Wales aquaculture can be produced electronically.

7
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FAO aquaculture questionnaire

The Department of Agriculture, Fisheries and Forestry is the Australian government agency 
responsible for providing fi sheries data to international agencies. The FAO questionnaire 
‘FISHSTAT AQ (Aquaculture production)’ is fi lled out by ABARE using information col-
lected for Australian Fisheries Statistics. As part of this review, FAO asked for comment on 
any problems experienced by data providers in fi lling out the FAO questionnaire.

One of the main problems for ABARE is that it is not the primary collector of the data. The 
data obtained from the state or territory departments responsible for fi sheries and aqua-
culture will already have been aggregated to an aquaculture sector level (usually species 
based). The production system (freshwater, brackishwater or marine) and the culture method 
(ponds, tanks, cages and so on) is not identifi ed. Although some of this could be inferred 
based on knowledge of the aquaculture industry in each state, at the level of detail required 
by the FAO questionnaire, there is insuffi cient data to completely fi ll out the form.

The problem is unlikely to be resolved in the short term, as much of the detail required in 
‘FISHSTAT AQ (Aquaculture production)’ is not collected by all the states fi sheries depart-
ments. It may be possible for the departments to begin collecting the extra data required, 
but this would be costly and there may be little payoff for them in terms of improving 
information available for aquaculture management.

It may be possible for ABARE to estimate missing data based on the information available 
from those states that do collect it. However this would still be an expensive task. Even in 
states or territories where aquaculture data are collected at the level required for the ques-
tionnaire, the relevant department may not be able to release the data publicly for confi den-
tiality reasons (less than fi ve producers).

An alternative would be for ABARE to provide data to the FAO aggregated by species with 
a note specifying what is the main culture method (freshwater, brackish or mariculture) and 
production type (ponds, tanks, cages and so on). For example, barramundi (lates calcarifer) 
is produced in freshwater ponds, recirculating indoor tanks and mariculture sea cages. Of 
these, the main culture method in Australia is freshwater ponds. In terms of the question-
naire, all of the barramundi data for Australia would be aggregated with a note saying that 
freshwater ponds are the main culture method.

Another problem that ABARE has with the adequacy of the instruction sheet for ‘FISH-
STAT AQ (Aquaculture production)’ is that it is unclear what level of disaggregation of 
species is required. As discussed above, it would be possible to make estimates in some 
cases, but not in others.

8
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appendix

FAO guidelines for national reviews

FAO provided guidelines for the preparation of national reviews by countries, which are 
shown below.

The setting
■ Indicate the national practice used to identify aquaculture separately from fi sheries.

■ Indicate the administrative structure responsible for aquaculture development, monitor-
ing and management and whether different for marine and freshwater environments.

■ Indicate whether there is a separate legal framework for aquaculture or if it is included 
under fi shery or agriculture law and whether the law stipulates reporting responsibili-
ties.

■ Is there linkage and coordination between monitoring and planning and management?

■ Are reports on status and trends of aquaculture routinely prepared for management 
purposes?

■ Indicate the main purpose of aquaculture production (for example, commercial, semi-
commercial, subsistence, etc.) and the intended use (for example, household consump-
tion, local marketing, export)

■ Indicate the main species produced and the culture methods and facilities used. (Pro-
duction statistics should not be included).

Current status of national aquaculture data collection and 
compilation of statistics
(Roughly, this should answer what, how, when, and by whom data are collected)

■ Are aquaculture production statistics currently collected?

■ How often are the data collected and on what time basis? Provide a time line indicating 
the approximate schedule from data collection to data availability.

■ Indicate parameters on which data are collected (e.g. weight of harvest by species, 
value of production at fi rst sale, utilisation of production, number of people employed, 
number of establishments/units/hatcheries, by type, etc.)

■ Who are the data clients/data users? Are they involved or consulted in the planning 
process for collection of statistics and other information to meet their needs?

A
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■ What institution(s) is responsible for statistical data collection?

■ Are there in place different methods of estimation for different production systems 
(production typology) — for example, intensive cage culture, semi-intensive culture in 
ponds; etc.? If so please list.

■ Provide defi nitions for classifi cation terms used for data collection (for example, what 
is ‘brackish water’, what is ‘small’ ponds, what is ‘tank’, etc.)

■ Describe methodology for data collection (for example, census, sampling, surveys, 
market based estimates) for each production typology if applicable.

Data quality, processing and analysis
(Roughly, this should answer how good the data are and how they are analysed 
and disseminated)

■ What are the key problems in collecting high quality statistical data on aquaculture?

■ Assessment of current quality of statistical data:

– comparability between regions/typologies

– comparability over time

– comparability with related datasets

– completeness

– consistency of defi nitions and classifi cations.

■ Processing, storage, compilation and distribution of statistical data (describe the pro-
cesses). Are the data distributed to the users identifi ed in the previous section; if so, how 
and what form?

■ Analysis of statistical data: How is this done and by whom? Is information from other 
sectors/institutions outside aquaculture used to provide a more holistic status and trends 
reporting? How are major sector issues identifi ed and development potential/prospects 
estimated?

■ Presentation/packaging: Are statistical data analysed and packaged to provide informa-
tion useful for management purposes, thus promoting their use by managers and policy 
makers? (that is, are the contents and method of presentation useful to mangers?)

■ Are there any metadata available (methodological notes, other sources of data used, 
data collection manuals, catalogue of commercially important species)?

Nonstatistical information
■ Is nonstatistical information used to supplement the statistical data for status and trends 

reporting [for example,development plans, natural resource management policies, con-
sumption of production inputs (seed, feed, fertiliser), interactions with the environment 
and other sectors, research and manpower needs, production/management issues, mar-
kets and consumer preferences, impact on rural livelihoods, etc.]?
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■ Describe the main national nonstatistical databases/information systems that are used 
or could be used in status and trends reporting with reference to:

– owner of information

– type of information

– sources of the information

– accessibility to users

– objective and intended users

– availability of information systems that (a) integrates thematic databases or (b) 
analyses and packages information for specifi c users.

■ Are there any key problems in collecting this type of nonstatistical information?

Data needs and opprotunities for improving current information 
on status and trends
■ What are the perceived national priority needs in terms of aquaculture information, 

and why are they needed? Is the information currently collected or available from all 
sources meeting these needs?

■ Is available information needs driven and user oriented, and is it accessible and used? 
What are the fundamental issues and constraints related to effective information utilisa-
tion?

■ Assess the strengths and weaknesses of the present methodology and processes for the 
collection, processing, analysis and dissemination of statistical data.

■ Assess the adequacy of existing nonstatistical information sources.

■ What are the constraints and opportunities in improving quality aspects of information 
on aquaculture (statistical and nonstatistical)?

Planned improvements of information on status and trends
■ Describe specifi c plans and actions, if any, to improve current information, such as:

– improving methodologies and procedures for statistical data collection, processing, 
analysis, storage and dissemination;

– removing constraints to accurate and timely information;

– improving coordination with other national sources of information;

– integrating information sources;

– improving how information is used in sector management;

– how to meet specifi c national needs in terms of aquaculture information.

The FAO aquaculture questionnaire, FISHSTAT AQ
FAO has encountered a number of problems in processing the aquaculture statistics submit-
ted by member states, such as inadequate classifi cation of cultured species (i.e. reporting 
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production and value by family or order of fi sh or as unidentifi ed fi sh); incomplete and 
unreliable data on areas under culture, number of culture units, and water area/volume; 
delayed submission of the completed questionnaire; and poor/incomplete data on output of 
hatcheries/nurseries data. These problems have prevented publication of some data.

■ In order to help address these problems, please:

– describe specifi c problems, if any, in providing to FAO the information requested in 
the questionnaire, and any reasons for these problems;

– comment on the adequacy of the questionnaire instruction sheet.

■ Suggest ways and means for resolving these problems at the national and international 
level.
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