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Marine protected areas (MPAs) have been proposed as a direct means of meeting a range of ecosystem objectives in 
fisheries management, including as tools for stock recovery via protection of spawning grounds and nursery areas, 
and for direct protection of critical benthic habitat.  However, it is now well established that MPAs are not fully 
effective in ensuring a minimum level of escapement for mobile fish species, although their effectiveness increases 
with the size of area covered.  Proposals to establish MPAs of any substantial size are usually opposed by 
commercial and recreational harvesters.  Their resistance is driven by the concern that establishing MPAs will 
reduce both catch rates and total catch.  Although there are a number of studies that have addressed the long-term 
benefits of MPAs to fisheries in terms of increased catches and catch rates, many harvester concerns arise from the 
apprehension that establishing MPAs will have severe effects in both the short and long term.  Establishing the 
likely effects on catches and catch rates over both short and long time scales will be key information in reducing 
harvester dissent over the establishment of MPAs.  We develop a spatial model of a groundfish population that 
allows for fish movement due to processes of diffusion, directed movement and density dependent habitat selection.  
We then use this model to develop and evaluate some methods for predicting the potential effects on fisheries of 
establishing MPAs of differing sizes and locations.  We examine the potential roles of information derived from 
both fisheries and independent scientific surveys. The aim of the study is to develop predictive methods that will 
help the various stakeholders evaluate the costs and benefits of establishing MPAs on fisheries for representative 
groundfish species. 
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Existing legislated marine “protected” areas are now widely distributed throughout temperate waters, but the nature 
of human activities actually restricted in any area varies from none to all resource exploitation.  This ambiguity 
about what “protected” really means makes it difficult to evaluate the benefits and costs of marine protected areas.  
In Pacific Canada, most existing legislated marine protected areas are not currently associated with any fisheries 
restrictions.  We summarise the history of marine resource protection in Pacific Canada; protected area rationales 
include conservation and protection of commercial and non-commercial fishery resources, endangered and threatened 
species, unique habitats and areas of high biodiversity or biological productivity; and representation of habitat types. 
Rationales such as replication, rarity, and issues relating to connectivity have yet to be used.  Currently, only 0.02% 
of BC’s marine environment is protected within no-take areas. 
 
To demonstrate how a marine protected area network might be designed, we considered representative, rare, and 
distinctive marine features in an analysis that minimizes the total area required to achieve desired objectives.  Model 
suggestions for hypothetical marine protected areas were based on 93 physical and biological data layers for the 
continental shelf waters of British Columbia, excluding the Strait of Georgia.  Regardless of whether reserves were 
many and small, or few and large, specific high “conservation utility” areas were consistently identified for 
protection in the different scenarios.  
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Trawl exclusion zones were established throughout the Gulf of Alaska, Bering Sea and Aleutian Islands in 2001 as a 
means of mitigating competition between commercial fisheries and endangered Steller sea lions.  Although the 
exclusion zones were not specifically designed for fisheries enhancement, they have the potential to protect local 
aggregations of fish.  In order for the zones to be effective there should be little movement of fish from inside to 
outside the zones and the abundance of fish within the zones should be high.  We used tag release-recovery 
methodology to investigate the effectiveness of trawl exclusion zones in the Aleutian Islands for protecting local 
aggregations of Atka mackerel, the primary prey of Steller sea lions in this region.  We estimated local abundance 
and movement probability inside and outside the trawl exclusion zones with an integrated model that uses maximum 
likelihood to estimate all parameters simultaneously.  Results to date suggest that in some areas there is little Atka 
mackerel movement from inside to outside the exclusion zones and abundance inside a given zone is high.  In other 
areas, the opposite appears to be true – movement is high and abundance is low.  We suggest that these differences 
are due to differences in the size and location of trawl exclusion zones relative to Atka mackerel habitat.  The 
implication of these results is that marine protected areas should be designed with consideration of the habitat 
requirements of fish as well as the local abundance and movement relative to MPA boundaries. 
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Interest in networks of marine protected areas (MPAs) for conserving marine biodiversity and recovering exploited 
commercial populations has increased dramatically in the last few years because the dominant paradigm–command-
and-control regulation–has failed to stop biodiversity loss and fisheries collapse.  In the sea, as on land, successful 
place-based strategies require identifying and focusing on conservation priorities because of limited political 
opportunity and resources.  The first step of a rational MPA strategy is producing a map of the highest priority 
places to protect.  Priority in this case reflects not only the conservation, but also the threats and opportunities to 
protecting these sites.  To arrive at a fully integrated ecological network requires in depth research of biodiversity 
patterns and connectivity.  Working in cooperation with the North American Commission for Environmental 
Cooperation, Marine Conservation Biology Institute has produced a map of priority conservation areas from Baja 
California to the Bering Sea (B2B). Here we describe our approach to delineating priority areas in the Northeast 
Pacific Ocean based on development of a broad-scale geographic information system, and selected analyses of 
unique benthic and pelagic features using GIS technology.  The development of this GIS also provides a framework 
for incorporating many diverse databases, and aids in identifying poorly known areas based on their similarities in 
bathymetry and remotely sensed satellite data to areas with better known species diversity and abundance.  In total 
28 areas have been identified as priority conservation areas in the B2B region.  These areas will be focal points for 
further action to develop a North American continental network of MPAs. 
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Establishing new marine protected areas (MPAs) in the most biologically vulnerable parts of Russia’s Far Eastern 
seas is now suggested as necessary.  In MPA establishing, the following factors need to be considered: 
oceanographic regime, local peculiarities of water and pollution exchange, degree of pollution, presence of valuable 
or sensitive-to-pollution species, presence of vulnerable ontogenic stages of high biomass or valuable species, 
locations of spawning area or nursery grounds, etc.  Although MPAs may have fisheries banned in them, the 
closures of any other industrial activity should be considered, particularly in the following areas: the area of the 
existing Magadan preserve; the north-eastern part of the Okhotsk Sea; areas around the Shantar, Yamskie, and 
Tyuleniy Islands and the Pyagina Peninsula, and where the spawning and growing of pollock, herring, halibut, and 
crabs occur. 
 
In particular, in the north part of the Okhotsk Sea, it is suggested all industrial activities should be prohibited in the 
following areas: 

1. Shantar Island area, including Kashevarov Bank, as it is the area of pollock spawning and juvenile 
occurrence; 

2. Shelekhov Bay and links to the shelf of Kamchatka, as it is an important area of pollock and sole 
spawning, and the main habitat of halibut, herring, and Kamchatka crab; 

3. The area off the Tauya River mouth, an important area for pollock spawning and habitat for 
herring and groundfish. 

 
The ecological importance of the north Kamchatka shelf has been well described, and a preserve zone has been 
established since the 1950s in “Fishing Rules” between 56-57oN.  However, to protect Kamchatka crab 
(Paralithodes camtschatica) spawning area, fishing and any other industrial activity should also be banned an 
additional 50 km to the North of the closure area. 
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There are only a few countries in the world that have taken on the challenge of establishing a comprehensive, 
adequate and representative system of marine protected areas for their entire marine jurisdiction.  All Australian 
Governments that have responsibilities for marine and coastal areas are committed to establishing a National 
Representative System of Marine Protected Areas.   
 
This paper describes how the Australian Government is embracing the challenge of establishing MPAs in its 
jurisdiction (seaward of three nautical miles to the limit of its Exclusive Economic Zone) based on a comprehensive 
marine bioregionalisation being developed as part of Australia’s Oceans Policy.  The MPA program is being 
implemented through large provincial scale regional marine planning.  The marine environment covered by the 
Government’s jurisdiction ranges from shallow shelf and tropical habitat systems including rocky and coral reef 
systems through to dramatic shelf break and continental shelf slopes, steep canyons, seamounts, and deep water 
ecosystems. 
 
Very little systematic marine research has been undertaken within the offshore marine regions of Australia.  
Geomorphic and bathymetric mapping has been one of the most consistent tools available for MPA development in 
these offshore regions.  While some good biological and oceanographic data is available, its value to MPA selection 
and identification has been limited.   
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The paper outlines the types and scale of scientific information being used to underpin decision making for MPA 
development in the Southeast marine region and the challenges this generated.  Recognizing the limitations on 
scientific information the Government has established mechanisms to blend stakeholder expertise and knowledge of 
these offshore marine regions through a collaborative approach to MPA design.  In addition to building confidence 
and trust with stakeholders, a number of ‘unintended’ consequences are emerging that will ultimately improve the 
integrity of the MPA outcomes and will directly impact on long term research and compliance issues.  This long-
term view will be critical given the remoteness of these prospective MPAs and the cost of research and compliance. 
 
The paper will summarize the key challenges in balancing the role science and the role of stakeholders in this large 
regional scale offshore MPA development program.  It will also outline some of the important scientific challenges 
that have emerged as a consequence of open dialogue with industry groups.  Some of these include: 

• The adaptation of fisheries ecological risk assessments for multiple use decision making  
• The building of GIS based decision-making tools to assist all stakeholder groups to contribute to the 

design of MPA options 
• The emerging commitment from the oil and gas industry and the fishing industry to contribute to 

biological surveys (in the form of both financial and boat time) to further assess prospective MPAs 
• A recognition that offshore MPAs will require adaptive approaches to management as further 

information is sought and analyzed.  Management zoning for example may need to be adjusted, as 
biodiversity values of MPAs are better understood.    
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A United Nations Development Programme (UNDP) project is helping to ensure long-term conservation and 
sustainable use of marine biodiversity in China’s South Sea coastal area through an innovative cross-learning 
process among multiple sites.  Participation and co-operation of all relevant Governmental and non-Governmental 
stakeholders is critical to the project’s success.  Activities are concentrated within five coastal provinces where 
conservation of renewable resources at four existing Marine Protected Areas (MPAs) will be strengthened.  At the 
same time, key issues and management options applicable to both the local MPAs and the broader seascape area will 
be assessed.  The issues and tools to address them were selected for study because of their relevance at both local 
sites and other coastal locations.  Reduction and removal of threats and impacts and application of tools for 
conservation and sustainable use will be the focus of the first stage of the project, with intensive cross-site learning 
for managers and officials from relevant project sites.  In the project’s final stage, successful procedures will be 
applied at other MPAs within the project area, with the goal of deriving best practices from project experience and 
encouraging their widespread usage. 


