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EXECUTIVE SUMMARY

The collection of marine aquarium fish from waters around the Cocos (Keeling) Islands is assessed against the Commonwealth Guidelines for the Ecologically Sustainable Management of Fisheries as required under Parts 13 and 13A of the Environment Protection and Biodiversity Conservation Act 1999.

Marine aquarium fish have been hand collected under the authority of permits since 1993.  There has only ever been one permit issued to date to take marine aquarium fish in these waters for commercial sale.

Species primarily targeted are small ornamental reef fish.  Areas mainly fished include the easily accessible parts of the southern Cocos lagoon and nearby open reef waters.  At present, one permit holder collects marine aquarium specimens by diving and by hand for direct export sale overseas to be used for display in domestic, national and international aquaria.

Management of this fishery is by issue of a licence issued under the applied Fish Resources Management Act 1994 (WA) (CKI).  Controls imposed on the fishery are precautionary in nature and executed by licence condition.  It is a very small fishery based on a single target species (Yellowhead Anglefish, Centropyge joculator) with less than 400 individuals exported annually. 

The fishery’s low impact collection methods result in a minimum of impact occurring on the complex habitat of aquarium species and the wider ecosystem generally.  The level of bycatch occurring in the fishery is insignificant.

A
INTRODUCTION

A.1
History of the fishery

The Cocos (Keeling) Islands (CKI) are a remote coral reef atoll located in the eastern Indian Ocean, approximately 2700km north west of Perth at 12° 10' south latitude and 96° 50' east longitude.  The marine community is largely comprised of Indo-West Pacific species, with few species endemic only to the Cocos Atoll (Parks Australia 2005).  The islands consist of two atolls, North Keeling and South Keeling, comprising 27 low coral islands.  Most of the islands except for two are uninhabited: West Island is the commercial centre with police & customs, airport, dive shop, and other tourist facilities while Home Island mainly has inhabitants of Malaysian descent.  The islands were first inhabited in 1826.  In 1984 the Cocos community voted overwhelmingly to integrate with Australia (Bunce 1998).  The ABS Census of 2001 recorded a total population of 618 persons of whom about 80% are resident on Home Island.

The islands are affected by cyclonic conditions, but are rarely in the direct path of cyclones.  The most notable changes have been on land with the clearing of vegetation to make way for coconut plantations for a copra industry that has since ceased (Bunce 1988).  The marine environment has received very little human impact to date with majority of fishing being a subsistence harvest of fish and invertebrates.  However, there is one commercial operator on CKI who is licensed to take small ornamental finfish for the marine aquarium trade.  He was first licensed under a permit issued by the Australian Fisheries Management Authority.

Official management of the fishery started in 1993 with a Commonwealth developmental license issued under the Fisheries Management Act 1991 (FMA 1991).  Almost ten years later, in December 2002, the territorial waters around both the Cocos (Keeling) and Christmas Islands were declared as ‘excepted waters’ under the FMA 1991.  Consequently all fishing activity undertaken within a 12nm radius of each Territory is now managed under the applied Fish Resources Management Act 1994 (WA) (CI) (CKI).  Any existing AFMA permit holders were then re-issued appropriate authorities under the applied legislation.

A.2
Target species

This fishery has only one licensee.  The primary target species that is exported is the Yellowheaded Anglefish Centropyge joculator which is also known as the Cocos Pygmy Angelfish.  Catch figures are less than 400 individuals per year (See Table 1).  Information from FishBase database (Froese and Pauly 2005) indicates that this fish is highly resilient with a population having the ability to double in less than 15 months.  The fish is territorial living in colonies of 2-5, though juvenile aggregations can number as high as 20 in suitable environments.  The life span is thought to be on the order of three to five years. 
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	1996
	376

	1997
	179

	1998
	315

	1999
	158

	2000
	348

	2001
	182

	2002
	238

	2003
	162

	2004
	245

	2005

(to June)
	257


Table 1: Reported catch figures of Centropyge joculator in the Cocos (Keeling) Islands Marine Aquarium Fish Fishery
This fish is found in the Eastern Indian Ocean inhabiting fringing reef from 12m to 40 metres around both Cocos and Christmas Islands (Allen and Smith-Vaniz 1994).  There is no commercial fishing for this species on Christmas Island.  Little information on the distribution and abundance is available.  Should catch rates for the fishery increase, the Department will assess the feasibility of gathering further information about the targeted aquarium species.  

Other species of note that are occasionally taken in the fishery (but not normally exported) include:

· Centropyge collincii: Deep water species 45m+ depth.  Found in vertical formations in Cocos and Maldives, though distribution is likely to extend throughout the northern Indian Ocean.

· Centropyge flavisisimuss: Shallow water species from 2m to 25 metres.  This species is a side catch for the fishery and is of low value.  It is common throughout the Indo West-Pacific region though colouration around the eyes differs slightly in Cocos population.

· Genicanthus bellus or Ornate Angelfish: Deep water species 30m+, feeds on zooplankton, free swimming and found in small aggregations of 2-8.

· Chaetadon mitratus or Indian butterflyfish. Deep water species found on all Indian Ocean deep water tropical islands, feeds on benthic and planktonic invertebrates and algae.

· Amphiprion clarkii or Clark’s Anemonefish: Common through all of the Indo-West Pacific, with many colour and marking differences.  The Cocos variety has dark saddle with orange pectorals, anal fin tail. Interest in this species has increased after the “Nemo effect”.

There has been no indication by the licensee exactly how many of each of these species he catches but he has noted in catch records that it is negligible (less than 50 fish across all species annually) and they are not exported by the operator.

A variety of research has been done on the biology and ecology of different species which occur on the Cocos reef systems.  The information is, however, very limited.  There are several good status reports monitoring the Cocos Atoll particularly the Parks Australia Reefcheck programme which includes data from 1997, 2001 (see Hender et al, 2001) and 2005 (Parks Australia 2005).  The latest report indicates that, overall, fish and invertebrate species were found to have similar abundances throughout the survey period at all 11 sites; the overall abundance of reef species was comparable to other surveys at Cocos (see above references) and similar coral reef locations, noting that there are few endemic species to only CKI (Parks Australia 2005).  There are also very low levels of ecological disturbances such as coral damage, presence of rubbish, bleaching, introduced marine pests and disease.

To date, the fishery has been conducted at an extremely low level in terms of numbers of operators and number of fish taken; the method of fishing is also highly selective.  This has minimised any adverse impact of the fishing operations on the sensitive marine ecosystems inhabited by popular marine aquarium species.

A.3
Operating description

The fishery is dive-based with the licensee using self-contained underwater breathing apparatus (scuba) in his operations.  Collection is always done on day trips.  Fish are hand collected or caught in a small net before being “pinned” with a hypodermic needle to vent the swim bladder, which allows them to be taken directly to the surface.  Once fish are landed on to the boat, they are sorted and stored in small containers (usually 15 or 20 litre buckets).  Fish are collected from near the surface to approximately 25m depth up to 5 days in a month. There are no controls on the number of days that can be fished. The number of days during which collection occurs is dictated by weather conditions and demand for the fish. 

The catch is then stored in land-based aquaria prior to shipping.  All fish are exported as air freight from CKI, transiting Perth.  For air transport, fish are placed into double plastic bags which are separated by newspaper. There are 10 – 12 bags per box. The box has a plastic liner and low density polystyrene insulation inserts.

Fish are handled very carefully during all stages of the harvesting operation to minimise the mortality of the specimens.  Those fish that are damaged have a reduced commercial value.  Every effort is made to minimise potential injury to the fish by the handling procedure or by other captive fish.  The licensee sorts the fish according to species and size to reduce both inter and intra-specific conflict.  Injured fish are separated within the land-based facility and allowed to heal; this is generally successful within three weeks.  Post capture mortality is very low with approximately 1 death per 50 fish within the first week in the holding tanks.

A.4
Context of current management regime

Responsibilities for the management of fisheries within 12 nautical miles of the islands moved from AFMA to the Commonwealth Department of Transport and Regional Services (DOTARS) with the excision of CKI from the Fisheries Management Act 1991.  Fisheries management on the Cocos (Keeling) Islands is currently administered under the applied Fish Resources Management Act 1994 (WA) (CKI).

The WA Department of Fisheries has entered a Service Delivery Arrangement (SDA) with DOTARS to provide services in the management of commercial and recreational fisheries, aquaculture, licensing, charter boat arrangements, research, fish health and pathology.  Although the Department is essentially responsible for the day-to-day management of fisheries in the Indian Ocean Territories (IOTs), all Ministerial decisions made under the applied legislation are referred to the Commonwealth Minister for Territories.  DOTARS have a major role in guiding the Department of Fisheries in its overall policy direction in CKI.

As part of the handover arrangements between AFMA and DOTARS with the introduction of the applied Act, it was agreed that the existing AFMA permit holder was to continue with the conditions currently listed on that permit until his AFMA permit would have been due to expire (June 2004).  The permit holder was then issued with the appropriate commercial fishing authorisations under the applied legislation with a ‘cut and paste’ of the then existing permit conditions.  As the expiration date of the former AFMA permit has now passed, the Department of Fisheries will review the licence conditions for their suitability in keeping with the overall management direction for fisheries on CKI. The review is likely to reduce the catch limits and narrow the list of species which can be caught to be more compatible with the actual fishing practices.

The applied Act sets out the objectives for the sustainable management of living marine resources (as defined as “fish”) as applied to the Cocos (Keeling) Islands and provides the framework for developing and implementing management arrangements for each of the territory’s fisheries. The objectives of the legislation are provided in Section 3 of the applied Act.  They should be read in conjunction with the Interpretation Act 1984 (WA) (CKI) available at http://www.comlaw.gov.au/. 
3. Objects 
(1) The objects of this Act are to conserve, develop and share the fish resources of the State for the benefit of present and future generations. 

(2) In particular, this Act has the following objects  
(a) to conserve fish and to protect their environment; 

(b) to ensure that the exploitation of fish resources is carried out in a sustainable manner; 

(c) to enable the management of fishing, aquaculture and associated industries, aquatic eco-tourism and other tourism reliant on fishing; 

(d) to foster the development of commercial and recreational fishing and aquaculture including the establishment and management of aquaculture facilities for community or commercial purposes; 

(e) to achieve the optimum economic, social and other benefits from the use of fish resources; 

(f) to enable the allocation of fish resources between users of those resources; 

(g) to provide for the control of foreign interests in fishing, aquaculture and associated industries; 

(h) to enable the management of fish habitat protection areas and the Abrolhos Islands reserve. 
In an economic context, this fishery is part of a global multi-million dollar industry, worth an estimated US$200-330 million annually (Wabnitz et al 2003).  Centropyge joculator is an attractive aquarium fish and commands a high price on the international market.  Fishing is undertaken on a demand rather than a supply basis and the operator had no intention of increasing catch or effort as he maintains valuable markets and high prices by only having small numbers of fish available for sale.

The major export markets are the United States, the European Union (EU) and, to a lesser extent, Japan.  It is uncertain how much the marine aquarium fishery in Australia is worth because details on the domestic market, which is larger than the export market, are difficult to obtain.  The Cocos operator markets mainly to Japan with Taiwan, Hong Kong, Europe and USA all placing orders in the past two years. Technically it is possible to “export” into mainland Australia, but the market for the “high” end retail cost fish has not yet been established.

A.5
Description of current management regime

The taking of marine aquarium fish is currently managed under licence conditions including controls such as annual limits on numbers of fish collected from various families, limits on fishing equipment used, number of participants and area restrictions (see Appendix 1 for text of condition).  The aquarium fish licensee is limited to using approved fishing equipment, including hand or scoop nets, small seine nets (not exceeding 16m in length and 3m drop with mesh size of not more than 28mm) which may be used in conjunction with scuba gear.

There is only one licence permitting the take of limited numbers of five families of fish from inshore coastal and lagoon waters of the Cocos (Keeling) Islands including archerfish, batfish, butterflyfish, angelfish and damselfish (see Appendix 1).  The licensee is not permitted to take coral, invertebrates, live rock or sand, seagrass or algae.
To collect marine aquarium fish, the fisher must hold a CKI Fishing Boat Licence endorsed with Condition 278 and a CKI Commercial Fishing Licence.  Marine aquarium fish are not to be collected from within marine nature reserves or the North Keeling National Park.  The licensee also refrains from fishing around popular dive sites.

As an ornamental fishery, the collector can earn a high return from the capture of very small quantities of individuals.  The catches are very small in comparison to mainland aquarium fisheries.  Statutory (compulsory) monthly catch and effort summaries are compiled by the fisher and reported in the Department’s catch and effort statistics system (CAESS).  Fishers report catch (numbers of individuals) by species or species group.

The number of days fished has increased over the last two years, reflecting the more buoyant world economic conditions (pers. comm. J. Clunies-Ross).   Given that the specimens are collected for a live market, the licensee is restricted in terms of the quantities that he can safely handle and transport (for example, by boat to shore, by vehicle to the holding facility and then air freight off the Islands) without impacting on the quality of the product.  The size of the holding facility and access to a freight service only twice weekly, in combination with the licence condition, restricts the amount of product that can be taken and exported by the fishery at any given time.

There is no documented evidence of a recreational fishery for ornamental species, however if the public wishes to collect specimens for their own private aquarium they are permitted to do so.  There are no indigenous fishing interests on the Cocos (Keeling) Islands. 

A.5.1
Availability of documented management arrangements

Authorisations issued under the applied FRMA (WA) (CKI) are publicly available documents with the name and postal address of licensees being accessible to the general public.  Information and copies of the permits can be obtained from the Indian Ocean Territories Coordinator, WA Department of Fisheries on 08 9482 7369.  The Fish Resources Management Act 1995 (the applied Act is an exact copy of the WA version) can be viewed at www.slp.wa.gov.au.

A.5.2
Consultative process for developing management regime

It cannot be determined what consultation occurred prior to AFMA issuing a fishing permit within the Cocos (Keeling) Islands from the records available to the WA Department of Fisheries.  It is understood that officers from AFMA conducted an annual visit to the islands to discuss fishing levels and effort although no formal report of the outcomes of such discussions is in the records was passed onto the Department of Fisheries.  The handover agreement between AFMA and DOTARS was that previous permit holders maintain their existing access until June 2004.  The Department intends to review this fishery and access over the next 12 months, ideally before the end of the current licensing period (December 2005).

As the fishery is in a developmental stage with very small catches, formal consultation has not been undertaken with the relevant fishing bodies, although the local community, Shire and local Parks Australia office are aware of the aquarium operations and the extent to which he is permitted to fish.  Any changes to the management arrangements would be developed by the fishery manager in consultation with the industry participant and local Parks Australia office and any other relevant stakeholders.  

A.5.3
Expertise and community involvement in management of the fishery

The work of WA Museum and visiting Department of Fisheries scientists provides background species abundance and distribution data for some finfish species.  Advice is not sought regularly but these experts could provide the fishery with information about the handling of certain species and their survivability in aquarium environments. 
Management of the marine aquarium fishery is the responsibility of the WA Department of Fisheries on behalf of the Commonwealth Department of Transport and Regional Services (DOTARS) in consultation with local community representatives where appropriate, including other divers, recreational fisheries managers, and other non-extractive users of Territorial waters.  

A.5.4
Objectives of the management regime

The Department has applied to the precautionary principle to the ongoing management of this fishery.  Restricting the number of licences is particularly important until sufficient biological information is available.  This approach is intended to avert any possibility that pressure to over-exploit the fishery could lead to overfishing or habitat degradation.  Further research will be undertaken only if total catches increase in volume or some other issue arises to justify it.

Conversely it is the position of the Australian Government to increase economic and business opportunities available to residents of the Indian Ocean Territories.  Fishing is a logical option for residents to explore under this policy.  However, any further development of a commercial fishery needs to be assessed in consideration with the principles of ESD.

Policy objectives and management strategies for the aquarium fish resource

Below are the objectives of management for the CKI Marine Aquarium Fish fishery and strategies to attain these objectives.  The objectives are complementary to the stated objectives described in Section 3 of the applied Fish Resources Management Act 1995 (WA) (CKI).

1. Maintaining fish biomass and recruitment

· Limiting number of participants in fishery (currently one licence).

· Limit total specimens catch by licence condition (see Appendix 1).

· Restrict fishing methods and gear to be used in marine aquarium fish collection.

· Monitor marine aquarium fishery primarily through reef monitoring undertaken by Parks Australia, supported by catch data, in sufficient detail to recommend alteration to management methods if necessary.

· Undertake further research on the biology of the target species to ensure that fishing pressures are not affecting overall biomass of the species.

2. Managing environmental interactions

· Minimise any environmental impact of marine aquarium fishing methods by specifying non-mechanical fishing methods.  

· Minimise bycatch of non-target species.

· Manage marine environmental concerns such as the introduction and translocation of disease in accordance with the relevant Departmental policies.

3. Sustaining yield and reducing incidental fishing mortality

· To provide management measures including gear restrictions and imposition of annual catch limits, to sustain yield and minimise incidental fishing mortality as a result of collection operations.

4. Access to marine aquarium resources by non-commercial and non-extractive users

· Maintain access to marine aquarium fish for recreational users .

· Minimise adverse interaction between commercial fishers and other users of the marine environment, including non-extractive users.  This is a high priority given the high level of tourist access to Cocos Island’s popular dive sites.

5. Enforcement and monitoring

· To introduce an enforcement presence to CKI to prevent any breach of marine aquarium fishery conditions by the licence holder.

· To monitor the collection of marine aquarium fish annually to restrict or adjust management controls where necessary. 

6. Socio-economic return to the community

· To provide employment and business opportunities to the Cocos community.

7. Marketing/processing sector

· To achieve handling, storage and transporting practices which ensure the highest quality product.

· To make economic use of the freight space on subsidised return flights to the mainland.

A.5.5
Controls on level of harvest in the fishery

Management controls in this developing fishery are controlled by licence condition (see Appendix 1).  The licensee is issued with a fixed 12-month catch allocation for each taxonomic family.  The licence condition is currently a transposition from a previous AFMA permit but it is the Department’s intention to review all licence conditions on both Cocos and Christmas Islands in the coming months.

The process for achieving changes to the management arrangements are well understood by stakeholders and the system is flexible enough so that the management process can respond to external stimuli.

A.5.6
Enforcement of management arrangements

The activities of the participants in the aquarium fishery need to be sufficiently consistent with the management framework and legislation to make it likely that the expected outcomes and objectives of the fishery will be achieved.

There is currently limited enforcement effort available on CKI.  Due to the unique legislative regime in the Indian Ocean Territories (IOTs), there are some issues in securing appropriate fisheries compliance services.  It would not be justified to station full-time Fisheries Officers on CKI, but DoF, DOTARS and local community representatives are exploring several alternative compliance options.  The Department anticipates having a system of enforcement in CKI by January 2006.

A.5.7
Provision for periodic review of the fishery

It is important that the outcomes of the fisheries management processes administered by the Department for the CKI aquarium fishery are available for review by external parties.  It is also important that the community is sufficiently informed on the status of the Fishery, given that it is utilising a community resource.

The majority of data required to generate reports is already collected in the course of pursuing resource management objectives.  The performance measure will be general acceptance of the management system by the community.  The Department has developed a high level of rapport with the local community, shire council and on-island government representatives who now feel comfortable to approach management officers with their feedback, comments and questions on various fisheries arrangements.  There are also formal consultation processes developed in both English and Malay for major management changes.  These measures have been a valuable tool in the disseminating information and in the development of sustainable ongoing management practices which have ownership and acceptance in the community.

In addition to this base level reporting regular independent audits will be initiated to ensure that the evaluation of the management arrangements in this fishery is robust.  It should be noted that there is a high level of community pressure to ensure that fishing operations are conducted in sympathy with public opinion on sustainable management.

Current reporting arrangements for this fishery include:

Annual Reports

A summary of this application is presented within the Department’s Annual Report and also the DOTARS SDA Annual Performance Report for agencies working on their behalf within the IOTs.  It is used in some of the Performance Indicators that are reviewed annually by the OAG and other interested stakeholders.

ESD

Following completion of this application the Department will publish it as part of the ESD Report Series which will be available from the Department’s website.
A.5.8
Assessment of any adverse impacts of the fishery on marine ecosystem

Ongoing overall reef monitoring is undertaken by local Parks Australia officers but the current size of the fishery is such that research into its impact on the marine ecosystem cannot be justified and that any adverse impact of the fishery on the marine ecosystem are minimal.

A group of researchers from James Cook University carried out a study of transects including C. joculator in 2002 (see Munday P.L , Jones G.P., Srinivasan M., Hobbs J.P. 2003).  Log book data and catch levels were analysed by R. Thorne of the Cocos Parks Australia office in a discussion paper for a thesis (J. Clunies-Ross pers. comm. 2005).

A.5.9
Compliance with abatement and recovery plans and bycatch action strategies

Abatement and recovery measures appropriate to the scale of this developmental fishery will be developed if required.  Bycatch, due to the scale of the fishery and the method of fishing, is negligible.  Any bycatch is limited to commensal organisms.  No byproduct is collected - only species listed on the permit can be taken.

B
ESD ASSESSMENT

B.1
PRINCIPLE 1.

A fishery must be conducted in a manner that does not lead to over-fishing, or for those stocks that are over-fished, the fishery must be conducted such that there is a high degree of probability the stock(s) will recover.

B.1.1
Objective 1.

The fishery shall be conducted at catch levels that maintain ecologically viable stock levels at an agreed point or range, with acceptable levels of probability. 

B.1.1.1
Information  requirements

1.1.1 There is a reliable information collection system in place appropriate to the scale of the fishery.  The level of data collection should be based upon an appropriate mix of fishery independent and dependent research and monitoring.

Some limited fishery independent data such as distribution and abundance information for some finfish species has been compiled for other research purposes (see Parks Australia 2005).

Although recently issued with a WA authorisation, in preparation of this application it was found that the licensee was still using the AFMA-issued logbook. A Western Australian logbook has been forwarded to the licensee, which will provide fishery dependent data. The licence holder will be required to complete a Marine Aquarium Fishery Logbook for each month in which there is collection.  This catch logbook must be completed within 15 days after the end of the month and contains the following data:

· Licence number, vessel name and date

· Any non-fishing periods

· Number of hours spent diving

· Names of collectors and collection methods used

· Names of species collected (common and scientific)

· Numbers of each species collected

· Gear details (i.e. type and length of any net used)

The number of collectors is not limited, but the licence holder is normally in attendance when fish are being taken under the authorisation.  Usually, it is himself and one other diver operating in the fishery at any one time.

The penalties for breaching a licence condition by not completing logbook information as required are a significant deterrent to overfishing or under declaring catch.  They have never been imposed on the operator in the fishery. As there is no processing requirement, there is no simple means of independently validating the catch. 

Targeted fishery independent information is not currently being collected due to the size of this fishery and the small number of participants.  The allocation of resources for extensive scientific research can only be justified where the potential for a substantial industry can be demonstrated and where the financial return to the Territory from the fishery is likely to generate enough revenue to fund its ongoing management and research.

The funding and collection of more detailed fishery independent information about species has not been conducted because of low numbers of fish collected to date.  Some fishery independent data in regard to abundance of reef species generally is available as a baseline reference for these target species.  Habitat information for some areas is also available from the local Parks Australia office.

B.1.1.2-5
Assessment

1.1.2 There is a robust assessment of the dynamics and status of the species/fishery and periodic review of the process and the data collected.  Assessment should include a process to identify any reduction in biological diversity and/or reproductive capacity. Review should take place at regular intervals but at least every three years.

One permit holder participates in the fishery on a small scale under the authority of a licence.  The licence has annual species allocations based on families of ornamental fish which can be taken in territorial waters.  The licence is issued for 12 months but can be renewed annually. 

The fishery takes very small numbers of a variety of finfish species from the Cocos environment. There is no evidence of any localised depletions occurring in the current fishery.  There is an active ongoing Reefcheck monitoring program undertaken by local Parks Australia officers to ensure that the reef remains in a healthy state.

The complexity of the interrelationships between the various vertebrates, invertebrates and algae that inhabit the inshore marine ecosystems would require extensive survey and assessment to provide any significant information.  It is difficult to justify expending the considerable resources this would require given the current size and value of this fishery.

1.1.3 The distribution and spatial structure of the stock(s) has been established and factored into management responses.

The Cocos fisher and local Parks Australia reports have reported that collection has resulted in no discernible changes in the environment.  The target species are described as resilient to fishing pressures of which there would be a limited amount exerted by this fishery.

1.1.4 There are reliable estimates of all removals, including commercial (landings and discards), recreational and Aboriginal from the fished stock.  These estimates have been factored into stock assessments and target species catch levels. 
There is no indigenous fishing at Cocos and no known recreational fishing for aquarium fish.

There is no reliable information about collection prior to the current fishery.  The overall reported level of harvest under FBL3565 from February 1996 to June 2005 was 2460 specimens.

1.1.5 There is a sound estimate of the potential productivity of the fished stock/s and the proportion that could be harvested.  

Only very small numbers of a limited number of finfish species are caught.

B.1.1.6-9
Management responses

1.1.6 There are reference points (target and/or limit), that trigger management actions including a biological bottom line and/or a catch or effort upper limit beyond which the stock should not be taken. 

Due to its size with a single licensee, formal trigger points for the aquarium fishery have not been developed.  The response to escalating fishing effort in the fishery is to vary the existing licence and/or not issue further licences.  Other indicators in the fishery which may prompt management action include significant changes in density, indications of poor recruitment or high rates of natural mortality.  Such changes may be indicated via information received from the fisher, the local community, or visiting scientific researchers.

The management responses to indications of changes in the fishery could be to authorise one or more of the following actions: 

· Removal of species from list of species able to be fished.

· Further restrict catch limits, following consultation with the licensee and/or survey of fishing area.

· Introduce area or seasonal closures.

· Other appropriate management measures.

These actions could be implemented quickly by varying permit conditions as provided for under the applied Act.

1.1.7 There are management strategies in place capable of controlling the level of take.

Management controls include the limit on the number of fishers (one) participating in the fishery, the level of catch, type of fishing gear and areas where collection takes place. As stated in Section 1.1.1 above, the number of collectors is not limited, but the licence holder is normally in attendance when fish are being taken under the authorisation.  Usually, it is himself and one other diver operating in the fishery at any one time.

1.1.8 Fishing is conducted in a manner that does not threaten stocks of by-product species.  

Marine aquarium fish are harvested by hand by a diver.  Other species taken incidentally as bycatch are negligible, consisting primarily of minute quantities of invertebrate species attached to larger target species.  Coral, live rock and sand, algae and seagrass are not permitted species.

1.1.9 The management response, considering uncertainties in the assessment and precautionary management actions, has a high chance of achieving the objective.

The management controls appear to be effective to date in meeting the objectives set for the fishery.  It is difficult to foresee any external factors that may have uncontrollable impact on this minor fishery.  

B.1.2
Objective 2. 


Where the fished stock(s) are below a defined reference point, the fishery will be managed to promote recovery to ecologically viable stock levels within nominated timeframes. 

B.1.2.1-2
Management responses

1.2.1 A precautionary recovery strategy is in place specifying management actions, or staged management responses, which are linked to reference points.  The recovery strategy should apply until the stock recovers, and should aim for recovery within a specific time period appropriate to the biology of the stock. 
Currently not applicable as reference points have not been established because the fishery is  such a minor fishery.

To comply with the objectives of the Fish Resources Management Act 1994, the Minister (for Territories) must take appropriate action to ensure a fishery is managed sustainably.  The Act provides powers to vary or revoke licences or to take emergency action to rectify threatening actions.

1.2.2
If the stock is estimated as being at or below the biological and / or effort bottom line, management responses such as a zero targeted catch, temporary fishery closure or a ‘whole of fishery’ effort or quota reduction are implemented.
Currently not applicable.
B.2
PRINCIPLE 2.

Fishing operations should be managed to minimise their impact on the structure, productivity, function and biological diversity of the ecosystem.

B.2.1
Objective 1. 


The fishery is conducted in a manner that does not threaten bycatch species.  
B.2.1.1
Information requirements

2.1.1 Reliable information, appropriate to the scale of the fishery, is collected on the composition and abundance of bycatch.

No data is collected on bycatch species but it is understood that the take of bycatch is negligible.  Marine aquarium fishing is highly selective so bycatch would be limited for finfish species; higher levels of bycatch would be expected if coral and live rock were taken by the fishery.

B.2.1.2
Assessments

2.1.2 There is a risk analysis of the bycatch with respect to its vulnerability to fishing.

There have been no specific assessments or risk analysis on bycatch species in this fishery as their take is infinitesimally small as the fishing methods are highly selective.  The collection sites occupy, proportionally, a very small area of the Cocos (Keeling) Islands.

B.2.1.3-6
Management responses

2.1.3 Measures are in place to avoid capture and mortality of bycatch species unless it is determined that the level of catch is sustainable (except in relation to endangered, threatened or protected species).  Steps must be taken to develop suitable technology if none is available. 

Marine aquarium fish are specifically targeted by hand by a diver with the intent of avoiding the taking of bycatch species. 

2.1.4 An indicator group of bycatch species is monitored.

Not currently applicable.  None of the bycatch species are taken in sufficient numbers to warrant monitoring in this manner.  At present, there is no intention to determine if any of the bycatch species are good indicator species.

2.1.5 There are decision rules that trigger additional management measures when there are significant perturbations in the indicator species numbers.

Not applicable at this stage.

2.1.6 The management response, considering uncertainties in the assessment and precautionary management actions, has a high chance of achieving the objective.

Not applicable at this stage.  However, the Act provides for variations to permits and emergency responses that could be used to protect a species that was perceived to be under threat.  In the absence of a continuous, targeted research program to monitor bycatch species, it is likely that in the first instance the Department would become aware of any concerns via anecdotal information from fishers, catch data or the local community.

B.2.2
Objective 2.


The fishery is conducted in a manner that avoids mortality of, or injuries to, endangered, threatened or protected species and avoids or minimises impacts on threatened ecological communities.  
Not applicable as there is no interaction between this fishery and any known endangered, threatened or protected species at this stage.

B.2.3
Objective 3. 


The fishery is conducted, in a manner that minimises the impact of fishing operations on the ecosystem generally.

B.2.3.1
Information requirements

2.3.1 Information appropriate for the analysis in 2.3.2 is collated and/or collected covering the fisheries impact on the ecosystem and environment generally.

The impact on the ecosystem and environment generally from the removal of marine aquarium fish is negligible.  The scale of the fishery is such that information is not currently collected on the fishery’s impact on the ecosystem apart from the reef monitoring program Reefcheck undertaken by Parks Australia (2005).

B.2.3.2
Assessment

2.3.2 
Information is collected and a risk analysis, appropriate to the scale of the fishery and its potential impacts, is conducted into the susceptibility of each of the following ecosystem components to the fishery.

1. Impacts on ecological communities

· Benthic communities 

· Ecologically related, associated or dependent species

· Water column communities
2. Impacts on food chains

· Structure

· Productivity/flows

3. Impacts on the physical environment

· Physical habitat

· Water quality
No information about the role of each species in the ecosystem or the effect of their removal has been gathered at this time due to the small scale of the fishery.  The fishery only takes finfish species.  The use of chemicals or explosives is not permitted.

B.2.3.3-5
Management responses

2.3.3 Management actions are in place to ensure significant damage to ecosystems does not arise from the impacts described in 2.3.1.
Not applicable at present.

2.3.4 There are decision rules that trigger further management responses when monitoring detects impacts on selected ecosystem indicators beyond a predetermined level, or where action is indicated by application of the precautionary approach. 
No management responses are required at this time.

2.3.5 The management response, considering uncertainties in the assessment and precautionary management actions, has a high chance of achieving the objective.

Not applicable at present.
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GLOSSARY OF ABBREVIATIONS

AFMA
Australian Fisheries Management Authority

CAESS
Catch and Effort Statistics System

CKI
Cocos (Keeling) Islands
DOTARS
Department of Transport and Regional Services (Commonwealth agency)

ESD
Ecologically Sustainable Development

FRMA
Fish Resources Management Act 1994 (WA) (CKI) [the Applied Act]

IOTs
Indian Ocean Territories

OAG
Office of the Auditor General

SDA
Service Delivery Arrangement

WA
Western Australia
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APPENDIX 1

FISHING BOAT LICENCE CONDITION – COCOS KEELING ISLANDS

CONDITION 278

Schedule 1 - Area of Waters/Fishery

That part of the Australian fishing zone within the 12 nautical mile territorial waters of Cocos (Keeling) Islands (excluding the waters of North Keeling National Park).

Conditions

1) This Fishing Boat Licence allows the taking of fish of the families:

a. Toxotidae ( Archerifishes);

b. Ephippididae (Batfishes);

c. Chaetodontidae (Butterflyfishes);

d. Pomacanthidae (Angelfishes): and

e. Pomacentridae (Damselfishes).

2) by the following method(s) known as:

a. hand or scoop net;

b. seine net, which shall;

i. not exceed 16 metres in length;

ii. have a mesh size not more than 28 mm; and

iii. a drop of not more than 3 metres;

c. the carrying on of these activities with the use of, but not limited to, SCUBA diving equipment; and

d. only chemicals approved by the Executive Director of the Department of Fisheries may be used to assist in the taking of fish. (N.B. To date, no use of chemicals has been approved.)

3) No more than 4,000 fish of the Families Listed in Condition 1, with a maximum of 2,000 fish of any one Family, may be taken during a twelve month period, ending on the expiry date specified in Schedule 1 of this Fishing Boat Licence.

4) The boat specified on the licence and only 1 tender boat may be used for hand netting.

5) Either the Fishing Boat Licence, or a true copy of the Fishing Boat Licence, must be carried on board the boat at all times.

6) The Fishing Boat Licence holder must submit a catch return each month, of their fishing activity detailing the quantity and species caught, to the Department on the approved form. The form must be lodged no later than the 15th day of the following month that the fishing took place. The form should be forwarded to the Returns Officer, WAMRL, PO Box 20 North, 6030.
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