THE POTENTIAL IMPACT OF LABOR CHOICES ON THE EFFICACY OF MARINE CONSERVATION STRATEGIES
APPENDIX: MODEL, DATA, AND DATA SOURCES
Simulation Model Calibration and Parameterization
All simulation modeling was completed using STELLA (ISEE Systems Inc. 2009).  Existing data for the life history characteristics of leopard grouper are used when available, and estimates based on other similar fish are used when leopard grouper data are not available (Table S2).  Rates of mortality were estimated based on Wielgus et al. (2007), using the estimates of juvenile mortality (0.2) and adult mortality (0.175) from estimates of Mycteroperca microlepis mortality by (Heppell et al. 2006).  Recruitment to the adult stage was calculated by number of juvenile recruits per adult, 3.0 (Wielgus et al. 2007), then carrying out the juvenile mortality (0.2) over the 4 years of the juvenile life stage.  Density dependent mortality was solved for the value that provides an estimated unharvested fish stock of 4.0  107 fish using a Ricker Stock Recruitment function, with a known maximum estimated recruitment: R = δxe-κx , where  is the maximum recruits per adult, x is the stock of reproductive adult fish, and κ is the density dependence parameter.  

Estimates of worker allocation came from CONAMP-SEMARNAT (2002) based on population estimates and percentages of workers in each occupation. A productivity factor, (α), of 100 was chosen based on the scale of production of tourism for Loreto.  Technology parameters, (), were arrived at by iteratively testing the model and adjusting parameters until estimated tourism demand was met by the actual allocation of workers for Loreto (CONAMP-SEMARNAT 2002).  Marginal costs of fishing, z, were calculated by subtracting the average worker income per year from the yearly revenue from fishing (dock price of fish * biomass) (Wielgus et al. 2007).  Catch coefficient, q, was calculated from the harvest size and equilibrium fish stock size to match actual estimated harvest (Wielgus et al. 2007).  
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