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Modeling the dynamics of the Moroccan sardine
(Sardina Pilchardus)

Azeddine RAMZI1 , Ovide ARINO2 and My Lhassan Hbid3.

An age structured model of the moroccan sardine (Sardina pilchardus
W.)population dynamics is proposed. The model is based on the ac-
cumulated information on this species life cycle coming either from the
literature or from acoustic and biological surveys. It is compartmented
into two essential stages : 1) the larval stage composed of two substages
S1 and S2, called respectively the passive and motile substages; 2) the
exploitable stage composed of juvenile and adult stages.

The transition from S1 to S2, characterized by muth opening, is critical
since larvae, having consumed their vitellus at that moment, are not yet
able to move sufficiently in quest of food. The recruitment of a larva in the
juvenile stage, occurs when the larva reaches a threshold size, depending
on the amount of food it ingested during the whole stage S2.

The sardine dynamics in the exploitable stage is given by a metapopula-
tion model where migration depends on physical and bio-ecological factors
such as the abundance of nutrients on the patches, sea surface tempera-
ture, periods and areas of spawning. The model takes into account the
density-dependence effects induced by migration and competition on food.
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Ayyad Marrakech (Maroc) (e-mail: hbid@ucam.ac.ma).

References

[1] Arino O., C.Koutsikopoulos and A.Ramzi (1996), Elements of mathe-
matical modelling of evolution in number of a sole population. Journal
of Biological Systems, Vol. 4, (4), p.p. 445-458.

[2] Arino O., M.L. Hbid and R. Bravo de la Parra (1998), A mathe-
matical model of growth of population of fish in the larval stage:
density-dependence effects, Math.Biosciences, 150, 1-20.

[3] Bakun A., Patterns in the ocean : ocean prossesses and marine popu-
lation dynamics. Calif. Sea Grant College Syst., La jolla. 323p. ino O.
and P. Prouzet (1998), Modeling of the larval stage of the anchovy
of the Bay of Biscay. Estimation of the rate of recruitment in the
juvenile stage, Interim Progress Report, Project 96/048 DG XIV EC

[4] Hjort J.(1914), Fluctuations in the great fisheries of northen Europe
viewed in the light of biological research. Rapp. R.-v. Reun.Cons.
Perm. Int. Expl. Mer. 20:1-228

[5] Lasker R.(1975), Field criteria for survival of anchovy larvae : the
relation between inshore chlorophyll maximum layers and successful
first feeding. Fish. Bull. 73, 453-462.

[6] Ramzi A., Arino O., Koutsikopoulos C., Boussouar A. and Lazure P.,
Modelling and numerical simulations of larval migration of the sole
(Solea solea (L.)) of the Bay of Biscay. Part 1 : modelling. Oceanolog-
ica acta, vol. 24, (2), (2001), pp 101-112.

[7] Ramzi A., Arino O., Koutsikopoulos C., Boussouar A. and Lazure P.,
Modelling and numerical simulations of larval migration of the sole
(Solea solea (L.)) of the Bay of Biscay. Part 2 : numerical simulations.
Oceanologica acta, vol. 24, (2), (2001), pp 113-124.

[8] Okubo A. (1980), Diffusion and ecological problems: mathematical
models, Biomathematics, Volume 10, Springer-Verlag.

04-Ram-a 04-Ram-b


