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Marine reserves are receiving increased attention as atool to meet conservation and
fishery objectives (Murray et a. 1999, NRC 2001). Executive Order 13158, issued by
President Clinton on May 26, 2000, instructs federal agencies to work together to
“develop ascientifically based, comprehensive national system of marine protected areas
representing diverse U.S. marine ecosystems, and the Nation’s natural and cultural

resources.” (www.mpa.gov)®.

In Oregon, the Ocean Policy Advisory Council (OPAC) recently recommended to
Governor Kitzhaber that Oregon establish alimited system of marine reservesin the
Oregon territorial seain order to test their effectiveness (www.oregonocean.org).
California aso is considering marine reserves as one component in the implementation of
its Marine Life Protection Act (http://www.dfg.ca.gov/mrd/mlpa/index.html).
Additionally, the Pecific Fishery Management Council is considering whether marine
reserves can be used as an additional tool to meet its fishery management and
conservation objectives under the Magnuson-Stevens Act (www.pcouncil.org). At
present, this federal effort isfocusing on reserves in the Channel 1slands National Marine
Sanctuary near Santa Barbara, CA.

Interest in marine reserves as a conservation and fishery management tool has been
stimulated by the abundant and growing information that many recreationally and
commercially important fish and shellfish species have been harvested at unsustainable
levels (Ralston 1998, NMFS 1999, Pauly et a. 2002). Thereis also an increasing body of
evidence indicating that some fishing practices significantly disturb and simplify seafloor
habitats important to many species, greatly modify benthic communities, and alter
ecosystem processes (Auster 1998, Auster and Langton 1999, Collie et al. 1997, Dorsey
and Pederson 1998, Engel and Kvitek 1998, NRC 1999, Fogarty and Murawski 1998).

There is growing evidence that marine reserves can be an effective tool for conservation
of species and biodiversity, serving the same purpose that national and state parks and
wilderness areas do for some terrestrial species and habitat types. Halpern (2003) has
reviewed 89 separate studies of marine reserves and has shown that, on average, values
for species biomass, organism size and density, and species diversity are higher in reserve
areas as compared to similar areas outside the reserve, or compared to the reserve area

! Marine protected area (MPA) refers to an area of the ocean receiving some particular
legal protection from disturbance and/or harvest. Marine reserves generaly refer to no-
take areas, and are a particular type of MPA.
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prior to its protection. These relative differencesin size, abundance, and species diversity
appear quickly and are independent of reserve size. It should be noted that most reserves,
and most studies of reserves, arein tropical areas. However, there are good examples of
reserve benefits from closed areas in New England (Murawski et a. 2000), for rockfishes
in several small areas in California and Washington (Paddock 1996 as cited in NRC
2001; Palsson and Pacunski 1995) and for lingcod in British Columbia (Martell et al.
2000).

Much of the interest in marine reserves is driven by fishery management concerns and
objectives to rebuild depleted stocks as rapidly as possible. Off the West Coast, nine
species of groundfish are now legally classified as ‘ overfished’
(www.pcouncil.org/groundfish/sfrebuild.html) and there is appreciable interest in
whether marine reserves can contribute to more rapid recovery of these species and yield
measurable fishery benefits at the sametime. In New England, closures of significant
portions of Georges Bank have led to greatly increased scallop abundance and average
size, such that the New England Fishery Management Council has allowed some tightly
controlled fishing on thisincreased scallop biomass (Murawski et al. 2000). Thisisone
example of direct fishery benefits from closed areas.” Increases in the density and average
size of fishesin reserve areas have been well documented and suggest that reserves can
make a positive contribution to fishery management objectives (Halpern 2003, Murawski
et a 2000, PISCO 2002). Generaly, larger fishes produce many more progeny than
smaller individuals, so we would expect that the per-capita reproductive potential of
fishes and other organismsin reserve areas to be higher compared to areas outside the
reserve. We would also expect there to be a spillover effect of fishes leaving the reserve
area and becoming available to harvest outside the reserve (Roberts et al. 2001). The
increased frequency of trophy size fishes captured in recreational fisheries outside the
reserve near Cape Canaveral, Florida shows that spillover effects can occur. Although
many groundfish on the Oregon coast are relatively sedentary, most undertake spawning
migrations or move between habitats during their life history (Love et a. 2002); we
expect spillover would be likely for many of our West Coast species.

Ocean processes strongly influence the population dynamics and geographic distribution
of marine organisms, aswell as physical habitat characteristics. Halpern’s review shows
that measurable differences can be found even in small reserves. In practice, the
appropriate size, number and location of reserves will depend on reserve objectives, as
well aslocal social, economic, legal and environmental factors. Some objectives may be
met with asingle small reserve while others may require larger reserves and/or a network
of reserves. Quantifying the expected contribution of a possible reserve, or a possible set
of reserves, to a particular conservation or fishery objective is beyond our ability as
fishery scientists and ecologists to predict at this point. In part, thiswill depend on the
relative magnitude of size and density differences for each species found inside and

2 Marine reserves are generally thought of areas permanently closed to harvesting. The
New England scallop example reflects the more traditional tool of rotated closed aress.
In this sense, rotated closed areas may be seen as analogous to allowing fields to lie

fallow in an agricultural context.
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outside the reserve. Further, stock rebuilding of many species such as rockfishes will be
dependent on highly variable recruitment events that are driven by ocean conditions.
Most species show many years of recruitment failure punctuated by infrequent years of
good recruitment when large numbers of progeny survive. Marine reserves contribute to
increased numbers of progeny, and well-sited reserves may help increase progeny
survival, but the complexity of ocean ecosystems off the West Coast and elsewhere
means we cannot quantify the expected contributions. Therefore, reference sites will
need to be monitored in order to account for oceanographic and climactic changes such as
the Pacific decadal oscillations (PDO). It will be very important that the objectives
established for reserves reflect an appropriate time-scale for expected results. For
fisheries management, this will include the population dynamics and life-span of foca
species. It must also include similar considerations for biological and physical processes
that create or modify habitat features that we would expect focal speciesto respond to.

Decisions concerning reserve objectives must incorporate diverse social and economic
values, and will require the collaboration and involvement of awide spectrum of
stakeholders, agencies with legal responsibilities and authorities, scientists, and the
genera public. Thereis probably alarge degree of flexibility in how any chosen reserve
objective can be met, trandating to a wide spectrum of possible reserve designs with
respect to number, size and location. Marine scientists can provide background
information and help document reserve performance, but society as awhole will haveto
decide how knowledge will be applied, and how we will proceed when there remain
unresolved questions. It is extremely important that the scientific/management objectives
for implementation of areserve be explicitly stated, and stated in such a manner that they
can be evaluated as to the effectiveness of the reserve in meeting those objectives.

In conclusion, there has been a marked decline in population size of many harvested
species off the West Coast, and research shows that marine reserves lead to increasesin
the abundance, size, and reproductive potential of focal species aswell as species
diversity within the reserve. Reserves also protect, and facilitate the recovery of, valuable
habitat features that are important to the survival and growth of many marine species,
whether or not they are sought be fishermen. Because ecological systems are not smply
mechanical in nature, many questions seeking precise predictions concerning reserve
performance, placement and size can only be answered through an open, adaptive and
experimental approach. This should not be viewed as an argument against formation of
marine reserves, but as a framework to be used in the evaluation of their efficacy. Marine
reserves are one tool of many that are employed in conservation and fishery management.
Society’ s objectives for marine reserves, and evaluation strategies, must take into account
the broader context of management approaches employed where reserves may be
considered.

The Oregon Chapter of the American Fisheries Society supports the OPAC
recommendation for a network of marine reserves in the Oregon territorial sea, and
encourages federal agenciesto follow Oregon’slead and establish similar reserve areasin
the federal waters off the Oregon coast. An initial focus on testing and evaluation will
provide the opportunity for fishery scientists and stakeholders together to understand how
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marine reserves will perform in Oregon waters. At the same time, we expect these
reserves to contribute to the conservation and rebuilding of several rockfish species
(Parker et a. 2000).

We also support the general recommendations for next steps put forward in the OPAC
report including an inclusive process for all stakeholders and contributors to participate
in:

1) defining reserve objectives and suggesting preliminary reserve sites,

2) assembly and review of available information on proposed reserve sites,

3) focused studies to establish baseline conditions for proposed sites, and

4) articulation of well-formed hypotheses that will serve as a basis for reserve evaluation.
We encourage federal and state agencies and legidlatures to prioritize the funding and
accomplishment of research and monitoring studies that will enable society to determine

what effect reserves have, and whether the objectives society has for them are being met.
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