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Species offish in fisheries, areas where fish are harvested Dr commercial 
pmposes, are often part of a complex ecological community. In these 
marin e communities, species interact primarily through comp etition and 
predation. Consider a system m ade of three species: two prey and one 
predator. It is assumed that the predator preys on both species of prey 
within the system. Further, it is assumed that the two prey are in 
comp etition. This project investigates three harvesting management 
approaches on a theoretical two-prey one-predator fishery system, namely, 
the maximum sustainable yield (MSY), the maximum economic yiel d 
(MEY), and the resilience-maximizing yield (RMY). While all three are 
theoretical top catch or yield that can be harvested in the long-term on a 
particular species, they differ in perspectives depending on the underlying 
goal. MSY considers harvesting for yield so that sp ecies are not driven to 
extinction ( an environment sustainability goal), MEY considers harvesting 
for yield to guarantee profitability (an economic goal), while RMY 
considers the resilience of a system, which is the ability of a system to 
sustain perturbations ofan equilibrium state. This project aims to address 
the MSY, MEY, and RMY management issues on all eight possible 
harvesting scenarios in a 2-prey, I-predator fishery. 

Mathematical Model 

Suppose x1(t), x2(t), x3(t) represent population counts of two competing 
prey species and a predator species, respectively. 
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With three species in the system, 8 harvesting scenarios: 
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Harvesting Goals 

Assumed parameter values: 
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H,1 Cue Ccwffltence Equilibfium bf t Viltuel 

MSY: optimize yield as a function of the harvesting effort E, 
given by Y(E) = (x 1 (E) + x,(E) + x,(E))E. 
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MEY: optimize economic rent as a function of E, 
P(E) = (P 1 (E}+P,(E)+P3(E))E, where P1(E) = (p1 q1 x1 (E)-c;). 
RMY: find the leading eigenvalue ofthe Jacobian ofthe system 
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Conclusion 
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Management decisions on sustainable harvesting of any species in our marine ecosystems benefit 
from modeling and simulations due to the underlying complex ecological interactions b etween 
species. 
Harvesting effort required to realize MEY is less than the required to realize MSY: increasing effort 
beyond MEY-efilrt may not provide more economic benefits and may cause sustainability issues. 
Single-sp ecies harvesting, M < 0: predator-oriented harvesting presents highest MEY-level but prey ­
oriented harvesting is most resilient. 
Double-sp ecies harvesting, M < 0: prey-oriented harvesting presents highest MEY-level but predator­
oriented harvesting is most resilient. 
There is a tradeoff between yield and resilience. 
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