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Abstract 
 

In this paper, we have introduced some economic and biologic aspects of 

renewable resource exploitation, concentrating primarily on a model of a 

grouper population in an attempt to explain the biology of these species and 

the phenomenon of grouper fishery. We also developed an optimization model 

to predict the population dynamics and to identify the features of optimal 

strategies for fishing activities. Our goal is to study a structured model and to 

associate it with the maximization of a total discounted net revenues derived 

from the resource exploitation. We have determined the optimal scenario of 

the fishing problem by using the tools of the control theory, in particular, the 

maximum principle. An important result is that reduction in fishing effort 

would have increased the value of the fishery. 

Keywords and phrases: optimal control, fishing effort, Stock, protogynous hermaphrodite, 

grouper. 

Received December 4, 2012 

References 

 [1] The State of World Fisheries and Aquaculture, Online report. (Accessed: July 2005), 

2002. 

 [2] Fao Nominal Catches of Epinephelus Guaza (= Marginatus), Online report. (Accessed: 

July 2005), 2003. 

 [3] A. B. Andrade, L. F. Machado, M. Hostim-Silva and J. P. Barreiros, Reproductive 

biology of the dusky grouper Epinephelus marginatus (Lowe, 1834), Brazilian Arch. 

Biol. Technol. 46(3) (2003), 373-382. 

 [4] P. R. Armsworth, Effects of fishing on a protogynous hermaphrodite, Canadian J. 

Fisher. Aquatic Sci. 58 (11), 568-578. 

 [5] R. J. H. Beverton and S. J. holt, Recruitment and Egg-production, on the Dynamics of 

Exploited Fish Population, Vol. 6, Chapman & Hall, 1993, pp. 44-67. 

 [6] P. Bodilis, A. Ganteaume and P. Francour, Presence of 1 year-old dusky groupers 

along the french mediterranean coast, J. Fish Biol. 62(1) (2003), 158-170. 



 [7] A. Bouain and Y. Siau, Observations on the female reproduction cycle and fecundity 

of the species of grupers (epinephelus) from south-east tuunisian seashores, Mar. Biol. 

73 (1983), 211-220. 

 [8] J. Brusle, Expose synoptique des données biologiques sur les mérous epinephelus 

aeneus (geoffroy saint hilaire, 1809) et epinephelus guaza (linnaeus, 1758) de l’ocean 

atlantique et de optimal strategy of fishing problem 15 la méditerranée, Synopsis sur 

les Pêches, Vol. 129, FAO, 1985. 

 [9] C. Chauvet, Etude de la croissance du mérou epinephelus guaza (Linné, 1758) des côte 

tunisienne, Aquat. Living Res. 1 (1988), 277-288. 

 [10] C. Chauvet, Statut d’epinephelus guaza (Linnaeus, 1758) et élément de dynamique des 

populations méditerranéenne et atlantique, Les Espèces Marines à Protéger en 

Méditerranée 1 (1991), 255-275. 

 [11] C. W. Clark, Mathematical Bioeconomics: The Optimal Management of Renewable 

Resources, Wiley Interscience, 1990. 

 [12] C. W. Clark, Towards a predictive model for the economic regulation of commercial 

fisheries, Canadian J. Fisher. Aquatic Sci. 37 (1980), 1111-1129. 

 [13] P. C. Heemstra and J. E. Randall, Groupers of the world (family serranidae, subfamily 

epinephelinae). an annotated and illustrated catalogue of the grouper, rockcod, hind, 

coral grouper and lyretail species known to date, FAO species catalogue., Vol. 16. 

isbn, fao fish. synop. edition, 1993. 

 [14] G. R. Huntsman and W. E. Schaaf, Simulation of the impact of fishing on reproduction 

of a protogynous grouper, the graysby, North Amer. J. Fisher. Management 14 (1994), 

41-52. 

 [15] M. Jerry and N. Raissi, Optimal strategy for structured model of fishing problem, 

Comptes Rendus Biologies 328(4) (2005), 351-356. 

 [16] A. Kebir and S. Ben Miled, Modélisation d’une population de mérous, effets du 

braconnage et de la migration, ARIMA 5 (2006), 183-205. 

 [17] R. W. Chapman and C. C. Koenig, The effect of shelf-edge fishing on the 

demographics of the gag, J. Zoology 264 (1999), 239-248. 

 [18] M. Liu and Y. Sadovy, The influence of social factors on adult sex change and juvenile 

sexual differentiation in a diandric, protogynous epinepheline, cephalopholis boenak 

(pisces, serranidae), J. Zool. 264(3) (2004), 239-248. 

 [19] Y. Sadovy and D. Y. Shapiro, Criteria for the diagnosis of hermaphroditism in fishes, 

Copeia 1 (1987), 136-156. 

 [20] S. Touzeau, Modèles de contrôle en gestion de pêche, Ph. D. Thesis, Université de 

Nice-Sophia-Antipolis, 1997. 

 [21] R. R. Warner, Sex change and the size advantage model, TREE 3 (1988), 133-137. 


