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THE ANALYTIC MODEL OF POPULATION DYNAMICS
FOR CANNIBAL FISHES

Gu Huiting
(Shanghai Marine Fishing Company)
Abstract

Beverton~-Holt Model is used in fish population dynamics. It is based on some
assumptions, such as, fish population recruit into an exploitable phase when
they reach a certain age, the reeruitment of the year class spreads evenly over
the year, the abundance of recruitment is constant regardless of the spawning
amount, the natural mortality keeps constant, the growth pattern of each year
class is same and the yvield over the lifespan of a certain age class is egual to the total
yields of each age class in one year. But these assumpitions sometimes do not conform
to some fish population and the result of Beverton-Holt Model may be inappropriate,
for example the cannibal fishes prey on their own juveniles. So the natural mortality
coefficient treated as a constant is not suitable. The cannibal fishes begin to prey
on their own juveniles at the age t,. During the time of recruii, their natural mor-
tality is related to the abundance of the cannibal fishes over the age t,. If the number
of survivors over the t, age is large, then the mortality of predators also becomes large
correspondingly. Under the eondition (I t, =t;., (ID) t,>t;, (III) t,<t;, the author
has developed the equations for yield of each recruitment: as 23) (4) (5) and (&)

(7) (8).
Notation:
Y vield by weight
C yield by number
R——number of recruits
i, the end of life-span
1,———age of recruitment
t,——the average age at which they enter to fishing ground
F fishing moriality coefficient
M-——normal natural mortality coefficient
W, weight of-figh at t age
w average weight of juvenile fish during predation
k ratio of juvenile fish to feedstuff

The equation was examined for the hairtail fish population of Dong Hai. The
result proved that the equation wasg oloser to the actual situation than to the Beverton
~Holt Model.



