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ABSTRACT 

The IOTC initiated a discussion to organize a large scale tagging program concerning the major tropical tuna species 
and fisheries. According to the terms of reference for the working party on tagging (Anon., 1999), prospective 
simulations are needed to help designing tag-recapture experiments. The purpose of this paper is to present the 
methodology developed to help designing the future tagging program. It is based on three stages: tag recovery 
simulations with an habitat-based advection-diffusion-reaction model; bootstrapping of the recovery data sets; 
population parameter estimation and comparison of scenarii. Different scenarii are studied to check the reliability of 
the method and its ability to compare various tagging experimental designs.  

 

1 INTRODUCTION 

Tropical tuna population dynamics is less understood in the Indian Ocean than in the two other oceans. In particular, the basic 
biological informations needed to conduct reliable stock assessment or to develop spatialized population models (e.g.: stock 
structure and migration patterns, natural mortality rate M, growth curve and associated parameters, ...) are poorly known or 
missing. Tuna tagging has already been intensively organized and analyzed in the Indian Ocean, but only in Maldivian waters 
(Waheed and Anderson 1993; Bertignac and Bertignac et at., 1993). Those experiments only concerned relatively small-scale 
fisheries and a single tuna species. skipjack (Katsuwonus pelamis). Given this situation, the IOTC initiated a discussion to organize 
a large scale tagging program concerning the major tropical tuna species and fisheries. According to the terms of reference for the 
working party on tagging 

(Anon., 1999), prospective simulations are needed to help designing tag-recapture experiments. Such a prospective approach has 
already proven to be useful in the Pacific Ocean (Bills and Sibert, 1997). 

Particularly concerned by the tagging program project, the IRD research project THETIS (Marsac, 1999) initiated the study of 
such a simulation framework. This work is still under progress. The aim of this paper is to present the methodology developed and 
the first results concerning the skipjack tuna population. 
 

To design a tagging experiment, we must determine how many fish should be tagged and released, when and where, to achieve a 
chosen level of precision and accuracy in the key population parameters estimation (Xiao, 1996). Different study have already deal 
with that complex problem (Bills and Sibert, 1997; Xiao, 199 6, 2000). The methodology developed here rely on a three stage 
simulation framework (Fig. 1): 

 






















