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Why are We Discussing MPA Network Design?
• A central goal of the Marine Life Protection Act is to ensure that the state’s MPAs are designed and managed, to the extent
possible, as a network [MLPA, Section 2853(b)(6)].
Why Marine Reserves?
• On average, when marine reserves are designated, biomass increases by 413%, density of marine life increases by 200%, the size
of marine animals increases by 82%, and the number of species increases by 71% (Halpern, 2003).
•

Marine reserves have positive impacts on biodiversity 90% of the time.

•

The positive impacts on biodiversity inside a reserve are also seen outside reserve boundaries.

Why Marine Reserve Networks?
• By themselves, individual reserves do not tend to support enough fish and invertebrates to sustain marine populations.
•

To ensure that young are available to replenish and sustain populations within reserves, the area protected must be large relative to
the movement of adults. Single large reserves, however, are often not an economically viable way to protect marine ecosystems.
Therefore, reserves are not a viable strategy for highly mobile species.

•

Establishing networks of several smaller reserves can reduce economic impacts without compromising the conservation of
biodiversity and fisheries benefits.

Marine Reserve Networks Can Benefit Biodiversity
• Goal: Ensure that species of concern are colonizing and persist inside the network of MPAs.
•

To protect particular species, connectivity of marine reserves through dispersal of young matters. Persistence of a threatened
species critically depends on connectivity.

•

Understanding adult movement and larval dispersal patterns will help determine the size and spacing of effective MPAs.

Marine Reserve Networks Can Benefit Fisheries
•

Goal: Ensure that benefits of protection within reserves is shared with areas outside of the reserve by spill-over of adults or export
of young.

•

The larger, more abundant fish that develop inside a marine reserve can move outside of the reserve.

•

A network of marine reserves can enhance fished populations outside of MPA boundaries through the export of larvae.

Network Design Guidelines
•

MPAs in networks must be spaced appropriately to ensure larval transport between them.

•

To protect adult populations that vary in their movement rates, MPAs should extend 5-10 km alongshore (preferably 10-20 km).

•

Much larger MPAs are required to fully protect birds, mammals, and migratory fish.

•

To connect MPAs through dispersal of young of important bottom-dwelling fish and invertebrate groups, MPAs should be no
more than 50-100 km apart for each habitat.

MPA Network and the MLPA
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•

The MLPA requires that the network as a whole meet the various goals and guidelines set forth by the law and contemplates the
adaptive management of that network [Fish and Game Code Section 2857(c)(5)].

•

The MLPA requires that MPAs be managed as a network. A statewide network could be one that has connections through design,
funding, process, and management.

Glossary
Biomass - The total mass of living matter within a given area.
Marine Reserve - A marine or estuarine area where it is unlawful to injure, damage, take or possess any living, geological or cultural
marine resource, except under a permit or specific authorization from the managing agency for research, restoration or monitoring
purposes.
Network - A network is a group of reserves that is designed to meet objectives that single reserves cannot achieve on their own (Roberts
and Hawkins, 2000).
References Cited
Airame, S., J.E. Dugan, K.D. Lafferty, H. Leslie, D.A. McArdle, and R. Warner. 2003. Applying ecological criteria to marine reserve
design: A case study from the California Channel Islands. Ecological Applications 13(1) Supplement: S170-184.
Halpern, B. 2003. The impact of marine reserves: Do reserves work and does reserve size matter? Ecological Applications 13(1)
Supplement: S117-137.
Roberts, C.M. and J.P. Hawkins. 2000. Fully protected marine reserves: A guide. Endangered Seas Campaign, WWF-US, Washington,
DC, and University of York, UK.
Additional Information & Resources
Halpern, B.S. and R.R. Warner. 2003. Matching marine reserve design to reserve objectives. Proceedings of the Royal Society of London
– Series B; Biological Sciences 270(1527): 1871-1878.
Palumbi, S.R. 2003. Marine reserves: An ecosystem tool for marine management and conservation. Pew Oceans, Commission, Arlington,
Va.
Partnership for Interdisciplinary Studies of Coastal Oceans. 2002. The Science of Marine Reserves. http://www.piscoweb.org. 22 pages.
Roberts, C.M. et al. 2003. Application of ecological criteria in selecting marine reserves and developing reserve networks. Ecological
Applications 13(1) Supplement: S215-228.
Roberts, C.M. et al. 2003. Ecological criteria for evaluating candidate sites for marine reserves. Ecological Applications 13(1)
Supplement: S199-214.
Roberts, C.M., B. Halpern, S.R. Palumbi, and R. Warner. 2001. Designing Reserve Networks: Why Small, Isolated Protected Areas Are
Not Enough. Conservation Biology 2: 10-17.

2

