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Background

· Reference is made to IMM SoC §§ 2.6, 15.2 and 19 addressing the need to apply an ecosystem approach to the North Sea.

· CONSSO 98 agreed that it is important to continue the further development of the ecosystem approach in the North Sea Conference framework (2.13).

· In this context, it is pointed out that the concept of No-Take Zones while related to area and/or zone specific measures as agreed in §§ 8.4, 9.2, 9.3 of the IMM SoC comprises a more holistic, precautionary approach: 

· No-take zones should be integral to the implementation of an ecosystem approach to fisheries management. Their economic benefits by helping to facilitate recovery plans and enhance certain fisheries are being increasingly realised in temperate situations.             

· No-take zones will work towards addressing the shortfalls in human knowledge to adequately predict the absolute consequences of anthropogenic activity and allow natural process to self-regulate to the extent possible within the confines of human infrastructure.  
Action requested

· CONSSO is invited to examine the attached paper on No-Take Zones and comment as it deems appropriate.

· Participants in CONSSO 99 are invited to view a video (20‘) on the benefits from NTZs which has been prepared by UK fishing organisations with WWF support.

Submission for a poster to  Session (3) of the 

ICES/SCOR Symposium on “Ecosystem Effects of Fishing” , 

Montpellier, France 16-19 March 1999.

The use of no-take zones to help facilitate 

ecosystem management for fisheries in temperate regions.

S Jones WWF- North East Atlantic Programme 

 and C Berry - Berry Marine Consultants.

ABSTRACT

The desire to utilise an ecosystem approach to marine management is analogous with a growing international recognition that effective management of natural systems can only be realistically achieved at an ecosystem level.   Much work in developing the “Ecosystem Management” approach has been undertaken in the United States.   The Ecological Society of America (ESA)  defines  the concept of ecosystem management as “management driven by explicit goals, executed by policies, protocols and practices, and made adaptable by monitoring and research based on our best understanding of the ecological interactions and processes necessary to sustain ecosystem composition, structure and function”.  However, such definitions need to explicitly integrate the concept that predictions on the absolute consequences of anthropogenic activity to ecosystem functioning may be inaccurate.  For ecosystem management to be of upmost success it is suggested that the environment has to be allowed to self-regulate to the greatest extent possible within the confines of human infrastructure.  Working toward this self-regulation offshore,   no-take zones or areas closed to consumptive anthropogenic removal, will help facilitate  natural self-regulated ecosystem functioning. They will also facilitate reference information for certain ecosystem parameters.  From a fisheries perspective the worth of no-take zones for fisheries enhancement by spill over effects is conclusive in certain tropical and semi-tropical regions and the benefits of these area closures are being increasing realised in certain  temperate situations.  Recent data from Georges Bank in the NW Atlantic, supports enhancement of commercial groundfish Gadus morhua (atlantic cod) and Melanogrammus aeglefinus (haddock)  by area closures. This data can be used to illustrate the potential benefits of no-take zones working towards ecosystem management of fisheries in other North Atlantic locations.
INTRODUCTION

An  ecosystem approach  has become central in the development of practical applications to international agreements covering the conservation of biodiversity and  the integration of environmental health  with the management of anthropogenic activity.  A work program
 under development on a global level to implement the CBD
 recognises that an ecosystem approach should be adopted at a global, regional, national and local level. On a sub regional level, the Intermediate Ministerial meeting in the North Sea Conference framework in March 1997(IMM 1997)  discussed the concept as part of the integration of fisheries and environmental policies.  This was reflected in the Statement of Conclusions
 recognising the need to develop the application of an ecosystem approach to the integration of the environment and  fisheries and in doing so to focus upon the critical ecological processes, the ecosystem interactions, the physical chemical and biological environment  and co-operation between the competent environmental authorities involved.  

However,  there is no internationally accepted definition of an ecosystem approach and ecosystem management is yet to be internationally clarified.  Sissenwine (1998) states that at least four approaches to fisheries ecosystem management can be identified, namely:


(1) holistic ecosystem approach


(2) extension of a single species approach


(3) institutional cooperation approach


(4) large marine ecosystem (LME) approach

The four approaches to ecosystem management described by Sissenwine (1998) are defined as follows. The holistic ecosystem approach attempts to apply knowledge relating to the limits of ecosystem productivity and trophic interactions to provide general guidelines on how an ecosystem should be exploited and managed.  The extension of a single species approach includes the recognition of multi species interactions with respect to fisheries.  The institutional co-operation approach recognises that many institutions have the responsibility for human activities that affect ecosystems.  Even with extremely incomplete scientific knowledge about the nature of the environmental interaction, it is necessary to establish a cooperative frame work between institutions.  The large marine ecosystem approach combines the above  elements in approaches (1) to (3) with ecosystem monitoring of key indicators, for example, productivity, biodivesity, stability, and yield.

Much work in developing the “Large Marine Ecosystem Management” approach has been undertaken in the United States.  The Ecological Society of America (ESA)  defines  the concept of ecosystem management as “management driven by explicit goals, executed by policies, protocols and practices, and made adaptable by monitoring and research based on our best understanding of the ecological interactions and processes necessary to sustain ecosystem composition, structure and function”.  One area where this approach is currently being developed is the Northeast Continental Shelf Ecosystem (NCSE).  In response, for example,   to losses of the full economic potential of fish and shellfish by excessive harvesting rates and toxic effects and the  indirect disturbance of  habitats such as wetlands and nursery grounds, relevant authorities have focused their attention on  synthesising  available information  on factors that are influencing the natural productivity of fishery biomass and changing state of “ health” of the NCSE.  A number of key indictors of anthropogenically  induced environmental change are observed by way of a time-series sampling and monitoring program of the key ecosystem parameters making up each indicator.

NO-TAKE ZONES TO HELP FACILITATE ECOSYSTEM MANAGEMENT

Ecosystem management based on the monitoring and assessment of key indicators is suggested to require  a reference level,  as to when action should be taken to prevent the “health” of the ecosystem from deteriorating.  This reference level may be quantitative (as with an absolute  value applied to parameters or indicators) and/or qualitative (relying on descriptive evidence and/or best informed opinion). Use of a reference level may assume that actively calculated  human  knowledge can:


(i)
determine what this reference level should be


(ii)  
predict the absolute consequences of anthropogenic activity at a certain reference level


(iii) 
manage natural processes at an ecosystem level


(iv)
set precautionary  reference levels in situations where there is scientific uncertainty  and/or lack of information.

Even by setting calculated precautionary levels,  the potential adverse consequences on ecosystem functioning, of active but inaccurate human intervention by such a management system, are not recognised.

It follows  that there is one addition to Sissenwine’s (1998) four approaches to ecosystem management that requires integration into development of an ecosystem approach.  This “fifth”  approach  recognises the shortfalls of human  knowledge, particularly the ability to accurately predict the absolute consequences of human activity and management measures.  For example,  even the most complicated of fisheries stock assessment models  cannot accurately predict recruitment, due to natural fluctuations such as climate fluctuations.  A measure should therefore be integrated into management of a marine ecosystem which recognises the shortfalls of human knowledge to set reference levels for ecosystem health.  This additional management measure may also recognise that healthy ecosystem functioning will be most successful when ecosystem process are allowed to self-regulate without anthropogenic interference; but this measure also needs to incorporate  the economic and social  constraints  of human infrastructure and facilitate self-regulation to the extent possible within these constraints.

Such a  management measure may be a no-take zone which is closed to all consumptive use or a zone within which anthropogenic exploitation is selectively excluded. These zones  will act as  reference areas  for appropriate parameters
.  No-take zones will also allow self regulation by natural process to the extent possible.  With respect to fisheries, it follows that a no-take zone will help facilitate an ecosystem approach to fisheries management. Within this no-take zone, the intrinsic connections between other species residing for a whole or part of their life in the same habitat, and  the ecosystem processes which effect these multi species interactions, will be allowed to self-regulate without the direct influence of exploitation.  However there are  further implications which require consideration.

NO-TAKE ZONES AS A FISHERIES MANAGEMENT TOOL 

The application of no-take zones is introduced to help facilitate  an ecosystem approach to  fisheries management. However, the successful  support of the ecosystem approach and no-take zones for fisheries management, may require  social and economic considerations to take presidence. 

The economic benefits of no-take zones in certain parts of the world have already been proven.  Potential benefits on target species are;  increased abundance; increased mean individual size and age; increased reproductive output and enhanced recruitment  inside and outside the refuge.  Much of the work on these areas has been undertaken in tropical  waters but there are studies from elsewhere.   Three examples are the Tsitkamma Coastal National Park in South Africa,  Banyulus-Cerbere marine reserve in France, and the Leigh marine Reserve in New Zealand (Gubbay, 1996)  where more fish in larger size classes, greater maximum size of fish and higher densities were some of the significant effects recorded after the introduction of no-take zones. However, results also suggest that the benefits are highly dependant on the life cycle behaviour of the target fish.  The question is whether the principle reasons for success in enhancement of species exhibiting aggregated behaviour (e.g. temperate reef fish; surf fish; crustaceans) also applies to other,  more migratory temperate fish (e.g cod,  haddock and plaice).   The benefits of area closures for temperate groundfish are being increasing realised in certain  temperate situations.  Recent data from Georges Bank in the NW Atlantic, supports enhancement of commercial groundfish Gadus morhua (atlantic cod) and Melanogrammus aeglefinus (haddock)  by specific area closures.

Two large areas on Georges Bank totalling 10,853 km2 have been closed to fishing since December 1994 as part of a program to rebuild commercial groundfish stocks (Brown et al. 1998). These closures are estimated to be 15% of the Georges Bank fishing grounds.  Brown et al. (1998) demonstrate significantly higher levels of biomass in the closed area relative to control areas outside,  for Closed Area 1 (spring and autumn) and Closed Areas 11 (spring survey only). Closed Area 1 encompassed a deeper  water area into which both cod and haddock had  migrated at the autumn survey time.  In addition, grid survey samples indicated significant concentrations of cod and haddock inside the Closed Area 1 during October 1996 and 1997.   Brown et al. (1998), conclude that, as part of a suite of management measures,  closed areas in the United States waters of Georges Bank have partially contributed to a reduction in fishing mortality and increases in spawning stock biomass observed for cod and haddock populations.   In addition, current U.S. closures on Georges Bank are also likely to provide significant habitat benefits for a number of species and direct benefits for other commercial important species (yellow and winter tail flounder, scallops). 

CONCLUSION

No-take zones should be integral to the implementation of an ecosystem approach to fisheries management.  Their economic benefits by helping to facilitate recovery plans and enhance certain fisheries are being increasingly realised in temperate situations.             

No-take zones will work towards addressing the shortfalls in human knowledge to adequately predict the absolute consequences of anthropogenic activity and allow natural process to self-regulate to the extent possible within the confines of human infrastructure.  
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�	 The work program is under development following the adoption of the Jakarta mandate on Marine and Coastal Biodiversity  at the CBD 2nd Conference of Parties (1995).


�	 Convention on Biological Diversity (1992).


�	 IMM97 Statement of Conclusions, paragraphs 2.6, 15.2 and 19.


�	 Components which are wholly or partially confined to or may  originate from a specific area.
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