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jies One Sex Age—structured Fish Populatioy,

Study on Single Spec :
Model with Restricted Harvesting

Dipankar Sadhukhan'*
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Abstract

Lewis and Leslie (BLL) population model 'for a §ingle species s
formulated under age dependent harvesting condition. Here, after an initial period c-iurmg vyhlch the growth of
the species is not much, harvesting is performed. Its rate is proportional to the ayallable blo.-mazss (number of
species) of different age group population and decreases with the age of_ the species by considering monotonic
decreasing catch per unit effort parameter. The modified Leslie matrix for the present models is derived.
Stability of the system is studied from the ratio of the population densities with respect to times. This kind of
study is very important in population biology as to get an idea about the future biomass and sustainability of the

species.

A discrete age-structured Bernardelli,

Keywords: Age-structured model; BLL- model; age-dependent harvesting; modified Leslie matrix.
1 Introduction

In reality every natural biological biomass are subjected to complex dynamic processes that cannot be described
and analysed by simple continuous time models. In fish population, for example, recruitment to the fishable
stock may only occur with a significant time lag after spawning of the existing adult population. Furthermore
the.engre life history of fish and other organism is generally subjected to strong seasonal, environmental and
periodic influence. Single species discrete insect population mode] was developed by Nicholson and Baily [1]
and after that another single species discrete population was studied by Maynard Smith [2, 3], May [4] etc.
Single species dlsc-rete fish population dynamics were also discussed by Cushing [5] Ricke,r [6, 7], Berverton
and Holt [8], Larkin et al. [9] and Nikolskii [10] etc. The number of individuals witilin a popuiati’on is often
kept under control changes in the maternity function of the females, These changes may occur in response to the
v;acllues of some demographic parameters like total size of the population, birth rate, cohort density, the ratio of
t(;n ¢ Cr; ::t:l {;ugffﬂ efzfggllﬁzﬁtg: ;2:13 i(g:el:z;lfs t? females and so forth. Another factor is also due to the change in
yiery ool Sbortas i Eenss s ] phen'?muégla.a;l{g;::;;:fde situations. So discrete age structure model is
[12], Giordano et al. [13], Nicholson et al.[14], Gurtin & MaccS e Eather et al. [11], Tahvonen et .
and Hersen [18]. Kapur [19], Sadhukhan et al. | amy [15], De Angelis [16], Dekker [17], Landel
( : ' et al. [20] also developed d : |
using Bernardelli, Lewis and Leslie (BLL) mode] and dis P iscrete age structure fish population mode
cussed the stability of the model. He also presented

model with constant harvesting as a i
\ ‘ particular case, i .
population model for a single species is formulated uid‘:ﬂer e o, B CRES agrestriEeg e

. o T . P H
In this formulation, some realistic conditions are in age dependent harvesting condition of mature species-

the smaller fishes back into the wat
: ; er. It is fact that
species. Hence, in the present : Withdrawal of a speci ¢
ot heria s P model, the species of age group 0 ¢ pecies decreases with the age 0
ing is performed. Its rate i P 9to 1 is not considered for harvesting and aftef
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