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Marine fisheries are a significant source of protein for many human populations. In some locations, however, destructive

fishing practices have negatively impacted the quality of fish habitat and reduced the habitat’s ability to sustain fish stocks.

Improving the management of stocks that can be potentially damaged by harvesting requires improved understanding of

the spatiotemporal dynamics of the stocks, their habitats, and the behavior of the harvesters. We develop a mathematical

model for both a fish stock as well as its habitat quality. Both are modeled using nonlinear, parabolic partial differential

equations, and density-dependence in the growth rate of the fish stock depends upon habitat quality. The objective is to

find the dynamic distribution of harvest effort that maximizes the discounted net present value of the coupled fishery-

habitat system. The value derives both from extraction (and sale) of the stock and the provisioning of ecosystem services

by the habitat. Optimal harvesting strategies are found numerically. (Received September 17, 2019)
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