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Introduction 

Inland recreational fisheries constitute the dominant extractive use of freshwater aquatic organisms in the 

developed countries of the temperature regions, and its importance is rising rapidly in developing 

countries. A widespread assumption remains that recreational fisheries are more benign than commercial 

fisheries, because they are understood to behave in a self-regulatory manner. However, evidence is 

accumulating that recreational fisheries are also implying a risk of fish stock collapses, especially when 

operating in conjunction with depensatory mechanisms (Post et al., 2002). Model-based research, in 

particular the modelling of spatially structured fisheries, is required to identify crucial factors influencing 

fish-angler dynamics and to establish effective management options (Carpenter and Brock, 2004). One of 

the major issues in the management of recreational fisheries is how to account for angler movement 

between many independent stocks distributed across a landscape. We present a spatially-explicit model of 

recreational fisheries for understanding regional angler movement dynamics and for investigating how 

anglers interact with fish stocks in spatially-segregated freshwater fisheries.  

 

Models 

We introduce two types of heterogeneity into the model: stocks differ in their productivities, while anglers 

differ in their angling skills, their preference for catch rates and fish sizes, their acceptance of crowding, 

the amount of information they have on the angling quality at each stock, as well as in the costs they are 

willing to pay. Anglers are assumed to move between independent stocks according to the utility each 

stock provides. We consider two extreme residential patterns: uniform (“Rural”) and concentrated 

(“Urban”). In the uniform case, anglers are assumed to live in a town of an identical population size 

adjacent to each stock. In the concentrated case, all the anglers are assumed to live in a large city which is 

located near by the central stock. 

 

Results and Discussion 

When anglers have perfect information about the angling quality at each stock and suffer no travelling 

cost, their distribution follows the ideal free distribution (Fretwell and Lucas, 1970) and they experience 

an identical angling quality at every stock. Stocks of high productivities tend to be overexploited, which 

agrees with the prediction of Parkinson et al. (2004),
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However, the pattern of exploitation changes considerably in response to anglers’ information status, 

acceptance of travelling cost, and residential patterns (Fig. 1). The exploitation pattern also differs when 

some of the anglers pursue the size of fish captured as well as catch rate, or when some dislike crowded 

places. 

 

Fig. 1. An example of the exploitation of 

specially-segregated stocks. Overexploited 

stocks are shown in red. In the baseline 

(centre), some high-quality lakes are 

overexploited. If anglers do not have 

perfect information about the angling 

quality (upper panels), their distribution 

becomes more uniform and the number of 

overexploited lakes decreases. If the cost 

of travelling affects their choice of angling 

place (lower panels), many stocks around a 

big city are overexploited (“Urban” case). 

 

These results illustrate the importance of modelling fish-angler dynamics at a regional scale and based on 

sufficiently realistic assumptions concerning resource heterogeneity as well as angler heterogeneity. The 

present model provides a promising framework to evaluate the socio-economic and ecological 

consequences of alternative management schemes by integrating traditionally separate subsystems of 

recreational fisheries (resources, resource users, and management) into a unified framework. 
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