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Abstract:

Quantitative models of marine protected area proposals can be used to compare outcomes
given current biological and economic knowledge. We used a model of a linear coastline,
broken into 200 discrete cells each spanning 1.6 km of coast. This model is used to
evaluate alternative proposals for marine protected area networks, predicting long-term
(equilibrium) changes in abundances and harvests while accounting for dispersal of both
larvae and older fish, changes in mean fecundity with reduced mortality in reserves,
impacts of displaced fishing effort on abundances outside reserves, and compensatory
(stock-recruitment) changes in post-settlement juvenile survival. The model demonstrates
that even modest dispersal rates of older fish can substantially reduce the increase of
abundance within protected areas compared to predictions from simpler models that
ignore such dispersal. The strength of compensatory improvements in post-settlement
juvenile survival is the most critical factor in determining whether a reserve network can
rescue populations from the impacts of severe overharvesting. We use of the model to
compare specific alternative proposals for protected area networks along the California
coast, as mandated through California’s Marine Life Protection Act, and show that
achieving the goals of the Act depends primarily on the fisheries management regulations
outside of protected areas, and that the size and configuration of MPAs has a little
impact.



