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Spatial closures are a potentially useful fisheries management tool.  There are a variety of attributes that any one closure may have (size, shape, location, permanence, gear specificity) and alternative arrangements of individual closures to form a closure regime.  For a given fishery, different closure regimes are likely to have different performances with respect to management objectives and these alternative regimes should be evaluated before they are implemented.

As with other fisheries management controls, experimental evaluation of spatial closures is difficult due to the large spatial and temporal scale over which they act.  However, simulation modelling provides a means of evaluating alternative closure regimes at the appropriate spatial scale by integrating the available information on the population and spatial dynamics of the fishery.  Previous approaches to modelling the effects of spatial closures on fisheries have generally ignored five key aspects: (i) the effects of other management controls, (ii) spatial heterogeneity in the environment, (iii) the spatial dynamics of fishers, (iv) uncertainty in model parameters, and (v) performance indicators other than total yield.  This report describes a framework for evaluating spatial closures as a fisheries management tool that addresses these five aspects.

The framework developed is based upon applying spatial extensions to existing stock assessment models (Section 2).  The resulting integrated model is, therefore, consistent with the current stock assessment and thus able to evaluate spatial closures in unison with existing management measures.  The framework reviews models for describing the spatial dynamics of fish and fishers in terms of their assumptions, approaches, and parameterisation (Sections 3 & 4).  The integration of the spatial extensions with the existing assessment model is discussed in Section 5, including the issues of spatial resolution, spatial dimensioning of population dynamics parameters, and the estimation of parameters.  Finally, steps for using the integrated model to evaluate closures are described (Section 6).  The steps are (i) defining management objectives and performance indicators, (ii) choosing closure regimes for assessment, and (iii) incorporating uncertainty into evaluations.

The framework was developed to be broad enough to evaluate spatial closures for most fish stocks in New Zealand.  However, the degree of certainty in evaluations of spatial closures will be dependent on the amount of information available on the spatial dynamics of both fish and fishers.

