FISHES
STATE
The Great Barrier Reef World Heritage Area is home to an amazing diversity of fishes. The exact number of fish species is unknown, but estimates range from 1200 to 2000, with 1500 being the most commonly quoted number. For the purposes of this report, fishes are divided into three groups: coral reef, inshore and estuarine, and pelagic. Much of the research that has been carried out on the fishes of the World Heritage Area has been on coral reefs, so there is more information available for fishes from this habitat than there is for fishes from others. 

Coral Reef Fishes
Broadscale studies of distribution of coral reef fishes have been carried out at the Australian Institute of Marine Science, particularly by the Long-term Monitoring Program. Findings indicate strong spatial patterns in distribution of fishes, particularly across the continental shelf. Scientists are uncertain as to what causes these patterns but several factors may be involved. They include:
· the degree of exposure to waters bearing high nutrient and sediment loads close to the mainland, 

· the degree of exposure to waters bearing low nutrient and sediment loads and fish larvae from the Coral Sea, and 

· the degree of exposure to wave action. 

Latitudinal patterns are also present, but are weaker than cross-shelf patterns.
Many species of reef fishes are long-lived and recruitment of new juveniles to populations varies markedly from year to year. Thus, when a particular year has an unusually high recruitment event, that age-class can dominate the population. It is a feature of reef fish populations that they decline slowly over time, but increase rapidly after a good recruitment season. These slow declines and rapid increases are not synchronised between species because good recruitment seasons happen in different years for different species and may be widely separated.
For the most part, information about the state of species that are targeted by the reef fish line fishery (see Pressure) has been derived from studies comparing fished and unfished reefs or studying the effects of fishing.




Diversity of Coral Reef Fish
Studies of closed reefs that have been re-opened to fishing can show immediate effects of drastic reduction of numbers of legal size coral trout (one of the species targeted by the fishery - see Pressure). At Boult Reef, 75% of legal size coral trout were removed within 18 months after re-opening to fishing. When Bramble Reef was re-opened to fishing, the effects on the population of legal size coral trout were rapid with 57% of the legal size stock removed within two months and 78% within one year.
Juvenile recruitment pulses (as described above) can also dramatically affect the stock size on both closed and open reefs. During the closure of Bramble Reef, densities of legal size coral trout increased by over 300%. Increases, although smaller, also occurred on three nearby reefs that were open to fishing. These increases were driven by a large pulse of juvenile recruitment in the first year of closure. As these juveniles grew, they increased the population of legal size coral trout in the following years on all reefs. However, as they reached legal size, they were vulnerable to being caught on the reefs open to fishing and numbers of legal size trout did not increase as much on the open reefs as they did on Bramble Reef.



Density of Legal Size Coral Trout
Most studies comparing nominally closed reefs with those open to fishing have failed to find significant differences in total numbers of coral trout. Findings in such studies may be affected by the history of fishing pressure, the strength of the age classes that are supporting the fishery and the amount of illegal fishing in protected areas. However, several surveys have found differences in the size structure of coral trout populations on open and closed reefs. Results indicate that open reefs often support higher numbers of below legal size coral trout and lower numbers of above legal size trout than closed reefs. These differences between open and closed reefs can be as much as twofold, as found in a study in the Capricorn - Bunker group in 1986.
A major problem with interpreting results from most studies that have compared open and closed reefs is that studies did not quantify the actual amount of fishing pressure on reefs. Reefs were simply classified as fished or unfished, according to their status in the zoning plan and results were analysed according to this classification. If nominally open reefs are only subject to low levels of fishing and/or nominally closed reefs are subject to illegal fishing pressure, then interpretation of these results is difficult. There is much anecdotal and some circumstantial evidence of illegal fishing on closed reefs, but no solid data about the true extent of such infringements. Further problems with interpreting such studies come from the apparent speed with which effects of fishing become apparent. As indicated by the studies at Boult and Bramble reefs, reductions in population numbers of targeted species on a previously unfished reef occur rapidly when the reef is opened to fishing. Thus, the major effects of line fishing over much of the Great Barrier Reef may have occurred before any scientific studies into those effects began.
Another important source of information about coral reef fishes targeted by the line fishery are the data from the compulsory commercial reef-line logbooks kept by the Queensland Fisheries Management Authority. Available catch, effort and catch per unit effort data are variable from year to year, but show no consistent trends at a regional scale. Two exceptions were most species groups in the Swains region and Spanish mackerel in the Townsville region. In the Swains, catch and catch per unit effort have been declining, subsequently followed by declining effort. Although catch and effort for Spanish mackerel have declined in the Townsville region, catch per unit effort has remained stable. Fishers indicate that this is a result of a swing to targeting coral trout for economic reasons. There is considerable anecdotal evidence of localised overfishing, particularly between Innisfail and Port Douglas. These views are shared by fishers from all fishing sectors but are not supported by the available scientific data.
Inshore and Estuarine Fishes
Relative to coral reef fishes, little information has been published about inshore and estuarine fish species. Present levels of commercial harvest are considered to be sustainable but the resource is considered to be fully utilised. A major information gap that has been identified is that relating to stock assessment of all exploited species. Another gap is the lack of information on recreational catch. While recreational catch rates are unknown, they are believed to be declining, particularly adjacent to population centres.
Pelagic Fishes
Pelagic fishes are those that typically are seldom, if at all, associated with the seabed. Instead, these fishes spend their lives in open waters. The degree to which individual species are associated with the seabed varies. Some species, such as Spanish mackerel, are often found close to coral reefs.
Pelagic fishes include a variety of mackerels, tunas, sharks, billfishes (including marlin and sailfish), wahoo, dolphinfish, herrings, trevallies, barracudas, anchovies, sprats, garfishes, scads, pilchards and sardines.
Information on the state of populations of pelagic fishes is scarce, even for those that are commercially exploited.
PRESSURE
Coral Reef Fishes
Direct human pressure on coral reef fishes comes almost exclusively from fishing. Fishing activities can be subdivided into four groups: commercial reef line fishing, recreational fishing (including line and spear fishing), charter boat fishing and aquarium fish collecting.
The commercial reef fish line fishery is a limited entry fishery with 251 licensed operators in the principal fishery, and a further 1563 licence holders with more limited access to reef fish stocks. Target species include trout, cods and groupers, tropical snappers and seaperch, emperors and wrasses. Catch and effort are recorded through a compulsory logbook system operated by the Queensland Fisheries Management Authority.
There are many issues of management concern in the reef fish line fishery. They include the live fish export sector, latent effort in the fishery and targeting of fish spawning aggregations. Additional information on the reef fish line fishery is presented in Management Status - Fisheries.
Over the last three years, commercial harvesting of live reef fishes has emerged as a new product form for reef fish stocks, in response to export market demand, principally from Hong Kong. However, more recently there has been a significant reduction in the live fish trade as a consequence of the downturn in the Asian economy. Prior to 1995, live fish production was negligible, but in 1997 it accounted for 15% of the total commercial catch of demersal reef fishes in Queensland.
Most of the catch in the live fish sector is coral trout. The higher prices that were paid for live fish caused some commercial line fishers to convert from dead-fish to live-fish operations. Also, some inshore net fishers moved into the live reef fish sector. About 110 licensed fishing boats changed over to live fish operations during the peak of demand for live fish. These boats produced an annual export income of about $20 million.
There is latent effort (also known as excess fishing capacity) within the commercial fishing sector. Latent effort is that which is licensed or permitted but not currently taking place or not fully utilised. It means that fishing effort can potentially increase without management arrangements changing or new licences being issued.
Some reef fishes form dense spawning aggregations at particular sites and times. Evidence from elsewhere demonstrates that fishing targeted at spawning aggregations has the potential to seriously jeopardise the viability of stocks. In the Great Barrier Reef, scientists have documented small spawning aggregations of common coral trout and there is anecdotal evidence of larger aggregations of other species targeted by the reef fish line fishery. The potential to overfish stocks due to increased fishing effort during fish spawning seasons has been identified as an issue that needs to be addressed by fishery managers, researchers and the various fishing sectors. However, there is virtually no good information available about the extent to which spawning aggregations are targeted, or what effect this targeting is having.
Recreational fishing includes line and spear fishing. Results of a Queensland Fisheries Management Authority telephone survey in October 1996 indicated that about 35% of people living on the coast adjacent to the Great Barrier Reef fish for recreation. Of these, between 30 and 35% (depending on the area) target saltwater species such as coral trout, mackerel, whiting and barramundi. Only limited information is available on catch and effort, but estimates indicate an annual catch of 3500-4300 tonnes (mostly from line fishing in coastal and reef waters).
In 1998, the charter boat fishery comprised 270 charter vessel operators holding permits to undertake fishing trips. Of these operators, 211 were authorised to engage in offshore fishing. In 1996-97, charter boat operators generated 15 633 days of fishing effort and caught 265 tonnes of fishes, mostly coral trout, red emperor and red-throat emperor.
Current information about stocks of reef fishes is insufficient to demonstrate whether or not current levels of exploitation are sustainable. For information on the harvest fishery for marine aquarium fish, see Management Status - Fisheries.
Inshore and Estuarine Fishes
Inshore and estuarine fish stocks are exploited by commercial, recreational, charter boat and indigenous fishers, as well as fishing guides. The main species groups exploited include mullet, bream, whiting, lesser mackerel, salmons, barramundi and sharks. Total commercial catch is approximately 3000 tonnes per year with an estimated value of $15 million.
Currently, there are 814 net endorsements issued to commercial fishers on the east coast. It is estimated that 40 to 50% of these operate in the World Heritage Area. There are approximately 200 licensed charter boat operators and fishing guides. Their effort adjacent to population centres and tourist destinations is considered significant.
There are some issues of management concern in the fishery for inshore and estuarine fishes. For commercial netting, the major issues are the bycatch of non-target species and the incidental capture of protected or endangered species such as turtles, dugongs and dolphins. Another concern is the effects of net fishing on the biodiversity of coastal and estuarine systems.
Pelagic Fishes
Both recreational and commercial fishers fish certain species of pelagic fishes.
Small, inshore pelagic species include anchovies and sprats. No fisheries currently exist for this group of fishes within the World Heritage Area, but potential for industrial fisheries for baitfish has been shown to exist, often close to coral reefs.
Small, open-water pelagic species include garfish, scads, pilchards, sardines and herrings. They are either fished commercially as baitfish (especially garfish) or have considerable potential as baitfish for commercial longline fishing in the Coral Sea, recreational marlin or sailfish fishing, and perhaps for cat food, mariculture or human consumption.
Large, coastal pelagic species are subject to commercial and recreational fishing pressure, usually by trolling. These species include Spanish mackerel, double-lined mackerels, some tunas, trevallies and barracudas. Commercial fishing using drift mesh nets takes a number of shark species in the whaler family and a variety of inshore mackerels. Between 1988 and 1993, the catch of sharks on the east coast of Queensland was between 320 and 450 tonnes. Between 60 and 95% of this catch was reported from within the World Heritage Area. Little has been documented about the species composition of the catch.
Large, oceanic pelagic species include tunas and billfishes. There is a commercial fishery for tuna, but the fishers rarely enter, or even come close to, the World Heritage Area. The tuna fishers have a voluntary ban on keeping any billfishes that are caught. The recreational fishery for billfishes is mostly restricted to the continental shelf, inside the World Heritage Area. This sector has a voluntary code of practice of non-retention of black marlin, except first marlin in some cases or potential record weight fish. The majority of marlin caught are released and some are tagged before release.
RESPONSE
Management related to fishes is carried out mainly by the Queensland Fisheries Management Authority and the Great Barrier Reef Marine Park Authority. Common to both of these agencies are the principles of conservation, ecologically sustainable use, protection of critical areas, equitable resource use and integrated management. However, these two organisations have separate responsibilities. The Great Barrier Reef Marine Park Authority is primarily responsible for the care and development of the Great Barrier Reef Marine Park and is not responsible for fisheries management, except for this purpose. The Queensland Fisheries Management Authority is responsible for the management of fishing and collecting operations and optimisation of the use of available fisheries resources. Further details of the management activities of these two agencies can be found in Management Status - Fisheries. The Australian Fisheries Management Authority is responsible for management of fisheries for some pelagic species within the World Heritage Area.
Coral Reef Fishes
Under the current fishery management regime of the Queensland Fisheries Management Authority, commercial line fishing is managed through licensing, gear restrictions and minimum size limits on the major species. Bag limits apply to the recreational fishing sector, while charter boat fishing is managed through licensing and bag limits. Certain reefs are protected from fishing through Marine Park zoning. Under the zoning plans, there is no distinction between commercial and recreational operations in the reef fish line fishery.
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The coral trout is the fish most sought after by both recreational and commercial fishers.
A review of the management measures for the reef fish line fishery is nearing completion. Management issues of concern such as latent effort and emerging new fishing effort are being considered by the Reef Fish Management Advisory Committee. New management measures for the fishery will be implemented by statutory fishery management plans.
Management of the reef line fishery has been hampered by a shortage of information about the effects of fishing. The Effects of Line Fishing project has been established to provide the necessary technical basis for quantitative evaluations of potential management strategies for line fishing in the Great Barrier Reef World Heritage Area. The project is a joint initiative of James Cook University, the Australian Institute of Marine Science, the Queensland Department of Primary Industries & Fisheries, the Marine Division of the Commonwealth Scientific and Industrial Research Organisation and the Great Barrier Reef Marine Park Authority. The Effects of Line Fishing Experiment is one strategy of the project to gain necessary data as quickly as possible. The first phase of the experiment involved the opening of previously closed reefs to fishing and the closure of historically open reefs to assess the impact on reef fish stocks and reef communities of recreational and commercial fishing, and the recovery of reef fish populations after fishing ceases.
Inshore and Estuarine Fishes
The Queensland Fisheries Management Authority uses a number of restrictions in the management of the fishery for inshore and estuarine fish species:
· limited entry (in early 1998, a licence buy-back operation resulted in a reduction in the number of east coast commercial net endorsements from 1029 to 814), 

· limitations on length, drop, mesh size and line strength of commercial nets, 

· limitations to vessel upgrade and replacement, 

· spatial and temporal closures aimed at protecting juvenile and breeding stocks and reducing conflict among fishing sectors, 

· minimum and maximum legal sizes of fish, 

· bag limits for some species for recreational and charter boat fishers, 

· gear restrictions for recreational and charter boat fishers, and 

· a licensing scheme for charter boat operators and fishing guides. 

As with other fisheries in Queensland, there is a Management Advisory Committee for estuarine and inshore fisheries. The Tropical Finfish Management Advisory Committee is an expertise-based group which is currently preparing a discussion paper on the fishery, as a first step in the production of a management plan. Further reductions in licence numbers are intended as a part of the management plan.
Pelagic Fishes
Some pelagic fishes, including many of the larger coastal species, have migratory adults or use different habitats at different phases of the life cycle. Thus, for some species, individuals spend part of their lives inside the World Heritage Area and part outside. This can complicate management of these species.
Tuna, some tuna-like species and billfishes fall under the responsibility of the Commonwealth organisation, the Australian Fisheries Management Authority. Within the World Heritage Area, pelagic fishing operations are limited to line gear of no more than six hooks. Therefore, commercial fishing activities are restricted to trolling, pole-and-line, handline and very short horizontal or vertical longlines. The majority of commercial pelagic fishers rarely enter, or even come close to, the World Heritage Area.
A number of pelagic fish species are the responsibility of the Queensland Fisheries Management Authority. Trevallies, wahoo and reef-associated mackerels such as Spanish and double-lined mackerels are considered by the Reef Fish Management Advisory Committee. These species are primarily taken by hook and line. For the east coast stock of Spanish mackerel within the World Heritage Area, there is a minimum legal size and a bag limit for the recreational sector. Targeted mesh netting is banned to prevent netting on major identified spawning areas.
The remaining mackerels and sharks are, for commercial purposes, taken primarily by mesh nets. Therefore they are considered by the Tropical Finfish Management Advisory Committee. Regulations exist for net length and mesh size. There are legal size restrictions for the mackerel species and a bag limit for recreational fishers.
For small pelagic species, the Queensland Fisheries Management Authority has regulations about small mesh surround nets deployed for garfishes, and gear restrictions banning the use of purse seine nets or lift nets.
SUMMARY
There are approximately 1500 species of fishes in the Great Barrier Reef World Heritage Area. Community composition varies across the shelf with some species being restricted almost exclusively to inshore or shelf-edge reefs. Reef fish numbers vary considerably from reef to reef and from year to year as a result of fluctuations in recruitment.
Line fishing pressure represents the most important pressure on reef fishes, and several studies have detected differences between fished and unfished populations and between periods before and after the re-opening of a closed reef. While larger fishes tend to be more abundant on unfished reefs, there is no indication from various monitoring programs of any large-scale significant declines in targeted species. Line fishing is controlled through limited licensing of commercial operators, limitations to fishing gear, bag limits, size limits, seasonal closures and the zoning of selected reefs to prohibit fishing. Uncertainties regarding the effectiveness of reef closures due to illegal fishing in protected areas, the lack of data on long-term trends, and the need to protect spawning aggregations are issues which require further attention.
Fisheries also exist for some species of inshore and estuarine fishes, and pelagic fishes in the World Heritage Area. Even for commercially exploited species, stock assessments and trend data are very limited. Fishing is controlled by a variety of management measures including licensing, gear restrictions, size and bag limits, and spatial and seasonal closures.
