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Abstract : This paper deals with plankton-fish dynamics where the fish population is growing logistically and nonlinearly
harvested.  The interaction between phytoplankton and zooplankton population is  considered to  be  Crowley-Martin  type
functional response. It has been assumed that phytoplankton grows logistically and is affected by a space-dependent growth
rate. Conditions for the existence of a positive equilibrium point and their stability analysis (both local and global) have been
discussed for the non-spatial system. We have discussed maximum sustainable yields as well as optimal harvesting policy for
maximizing the economic gain. The stability and existence of Hopf –bifurcation analysis have been discussed for the spatial
system. Different conditions for turning pattern formation have been established through diffusion-driven instability analysis.
Numerical  simulations have been carried out for both non-spatial  and spatial  models.  Phase plane analysis,  the largest
Lyapunov exponent, and bifurcation theory are used to numerically analyzed the non-spatial system. Our study shows that
spatial  heterogeneity,  the mortality  rate  of  phytoplankton,  and constant  harvesting of  the fish population each play an
important role in the dynamical behavior of the marine system.
Keywords : optimal harvesting, pattern formation, spatial heterogeneity, Crowley-Martin functional response
Conference Title : ICAMMS 2020 : International Conference on Applied Mathematics, Modelling and Simulation
Conference Location : Bangkok, Thailand
Conference Dates : February 03-04, 2020

World Academy of Science, Engineering and Technology
International Journal of Mathematical and Computational Sciences

Vol:14, No:02, 2020

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 M
at

he
m

at
ic

al
 a

nd
 C

om
pu

ta
tio

na
l S

ci
en

ce
s 

Vo
l:1

4,
 N

o:
02

, 2
02

0 
pu

bl
ic

at
io

ns
.w

as
et

.o
rg

/a
bs

tr
ac

ts
/1

16
57

9.
pd

f

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 14(02) 2020 1

https://publications.waset.org/abstracts/116579.pdf

