PDF processed with CutePDF evaluation edition www.CutePDF.com



http://www.cutepdf.com
http://www.cutepdf.com

ggo\bl_

PERPUSTAKAAN
UNIVERSITI PUTRA MALAYSIA TERENQAANTY

tesis
SH 380.62 .M3 1990

1000400030

Study on imigration of commercially important penaeid shrimp
postlarvae in the estuarine area of Chakaria, Cox's Bazar
Bangladesh / by Nuruddin Mahmood.

PERPUSTAKAAN SULTANAH NUR ZAHIRAH
UNIVERSITI MALAYSIA TERENGGANU (UMT)
21030 KUALA TERENGGANU

1 ihat cohalah

KUSTEM

) Tf;‘r
TNTe N

[’FES_..J

-
[T TAH



STUDY ON IMMIGRATION OF
COMMERCIALLY IMPORTANT PENAEID
SHRIMP POSTLARVAE IN THE ESTUARINE
AREA OF CHAKARIA , COX’S BAZAR

BANGLADESH

BY

NURUDDIN MAHMOOD M. sc.(Karachi)

| |

A THESIS SUBMITTED TO THE UNIVERSITY OF RAJSHAHI
FOR THE DEGREE OF DOCTOR OF PHILOSOPHY

1990
FISHERIES RESEARCH LABORATORY
DEPARTMENT OF ZOOLOGY

UNIVERSITY OF RAJSHAHI
RAJSHAHI, BANGLADESH

1000400030



D FEF CI. A R AT I ON

I declare that the present work is original and has not been
published or submitted in part or full for any degree or prize.

Rajshahi
December, 1990 Nuruddin Mahmood



C K R T 1T F I C A T F

Certified that this is an original research work of Mr.
Nuruddin Mahmood, who worked under my supervision as a fellow
for the degree of Doctor of Philosophy.

Rajshahi

December, 1990 Dr. Altaf Hussain II
Professor
Department of Zoology
University of Rajshahi
Rajshahi,
Bangladesh



This Thesis 1s dedilcated

to my rarents



‘ PERPUSTAKAAN
\INEVERSITI PUTRA MALAYSIA TERENGGANT

ACKNOWLEDGEMENTS

All the admiration to Allah, the most merciful and beneficial, who

has enabled me to submit this humble work leading to a higher

degree.

I wish to express my deep sense of gratitude to Dr. Altaf Hussain
(I1), Professor, Department of Zoology, University of Rajshahi for
his untiring supervision, repeated reminder and encouragement to

compile the results of this work as soon as possible.

Material help for this research work came from the Tidal Area
Studies Programme, sponsored by the FAO/UNDP for one year (1982-
'83) and I am grateful to Project Manager, Dr. Harold Loesch for
all the cooperation extended to us during field investigation.
Computational and printing facilities were provided by the BCAS

(Bangladesh Centre for Advanced Studies), Dhaka.

Assistance in field work, computation and typing came from many
individuals, especially M/S M. Zafar, Ehsanul Huq, Programmer and
Analyst of a Foreign Organization, Mahfuzur Rahman Chowdhury, M.A.

Quvauum, M.K. Ahmed, Sayedur Rahman Chowdhury, Kazi Faridul Alam

and Miss Sayveeda Akhtar Irin.



- =

Provision of a Research Fellowship and a Research grant by the

University of Chittagong and the UGC respectively are gratefully

acknowledged.

Finally, I wish to record my indebtedness to the owners of M/S Manu
Miazi Pvt. Ltd. (a private shrimp culture farm at Chakaria) for
their generous help and hospitality rendered to our field crews

without which it would have been impossible to conduct this

research work.



PREFACE

The over all objective of the present investigation is to draw

attention to the fishery significance of the mangrove ecosystems of

Bangladesh on the basis of two years' observation on hydrobiology

with emphasis on immigration of commercially important penaeid

shrimp postlarvae in the Mathamuhuri estuary, 1located 1in the

Chakaria Sundarbans, Cox's Bazar. The synonym for mangroves in

Bengali is ‘“Sundarban'or “Peraban'. In Bangladesh probably the

multiple benefits of mangroves are either 1least understood or

neglected, atleast its utility towards fisheries.

Mangrove swamps are very specialised ecosystem, an assembly of

communities of plants and animals found at the land-sea interface

of the tropical and sub-tropical regions of the world bordering the

sheltered sea coast and estuaries. The forest system is dominated

by salt tolerant halophytic plants that range in size from trees to

shrubs. Being restricted to the intertidal area are submerged and
exposed twice a day in semidiurnal tidal situation, as in
Bangladesh. As a protective margin between land and sea, mangrove
swamps attract faunal components from adjoining terristrial as well
as aquatic ecosystems in addition to harbouring many indigenous

animal species. Amphibians, reptiles, birds and mammals exploit the

landward periphery of the mangroves for food and shelter sites,

while shrimps, crabs and finfishes etc., migrate into the mangrove
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zone and estuaries with the tide for the same purposes. Both
the types of fishery, inland (aquaculture) and offshore (capture),

are ultimately dependent upon a common resource sustained by the

mangrove ecosystem, which includes forest, estuaries and lagoons,

is recognised as most potential natural nursery. It 1is now a

realised fact that mangrove ecosystems, if properly managed, can

satisfy multiple resource needs on a sustained yvield basis.

Eleven deltaic islands at the confluence of the Mathamuhuri river-

estuary once supported a 1luxuriant mangrove vegetation - the

Chakaria Sundarbans, a well-known mangrove ecosystem of Bangladesh.
This forest reserve used to cover an area of about 8,510 ha till

1977 and now about 50% of the area has been leased out, where

mangroves have been removed for preparation of shrimp ponds.

Anticipating threats to this productive ecosystem, and based on the
results of this investigation, conservation measures are suggested

and reminded not to forget its wvalue as a natural nursery ground

for economically important shrimps and finfishes.

It is expected that this presentation will be of interest to

researchers, students and teachers in the field of estuarine

hydrobiology and aquaculture, planners, commercial investors and

government officials associated with current practical developments

of aquaculture in this area.
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ABSTRACT

Present study was carried out in the Mathamuhuri estuary, located
in the mangrove ecosystem of the Chakaria Sundarbans, Cox's
Bazar, Bangladesh for a period of two years between May 1982 and
April 1984. The over all objective was to draw attention to the
fishery significance of the estuaries and the mangrove ecosystems
of Bangladesh based on practical observations on (i) seasonal
immigration of postlarvae of four commercially important penaeid
shrimps Penaeus(P. )monodon, P.(F.)indicus, Metapenaeus monoceros
and M. brevicornis in the study area at the vicinity of shrimp
culture farms, (ii) quantitative distribution (density) of
penaeid postlarvae in general, their diel and monthly variation
in occurrence; and (iii) wvariation of some physicochemical

parameters in relation to biological investigations.

Once the Chakaria Sundarbans was covered by dense mangrove forest
with an area of 18,200 ha. It was subjected to human
interferences of different nature with simultaneous reduction of
the vegetative cover. This forest reserve used to occupy an area
of about 8,510 ha till 1977 and now about 50% of the area has

been leased out for implementation of shrimp farming.

From the geomorphological and hydrological stand points the study
area 1is a ‘subtropical mangrove estuary' dominated by the
monsoon. Salinity distribution of the estuary is a function of
the annual rainfall pattern in the catchment area. Usually during
postmonsoon and premonsoon seasons (October-May) which comprises
the less rainfall period and, the dry winter, salinity remains
high in the study area, it ranged from 6.41%.to 32.5%.and 3.34%,
to 34.12%, during first and second vyear of observations
respectively. The study area being shallow is under direct
influence of strong tidal current and mixing which results in
almost homogeneous distribution of different parameters in the
water column. Maximum and minimum value of water temperature
ranged from 31.85°C in May' 82 to 21.25°C in January'83. The two
yearslong observations exhibited a bimodal pattern of temperature

distribution in the study area. It is influenced by both the wet



monsoon and the winter seasons which result in a summer maximum
in May and a minor autumn maximum in September. The annual water
temperature cycle maintained a close 'parallel' relationship with
that of the air temperature.Dissolved oxygen (D.0.) content
varied from a minimum of 3.69 ml/l1 in May '82 at the bottom
waters of station I to a maximum of 6.92 ml/1 at the surface
waters of station 2 in November '82. Increase and decrease of
D.0O. content of water were inversely related with the rise and
fall of water temperature. Monthly mean tide level in the estuary
is not constant throughout the year, During the course of this
investigation, it fluctuated from a lower limit of 0.6 m to 3.6
m with reference to the datum point, C.D. (Chart datum). In
general tidal rise and fall of this estuary having an average
amplitude of 2.11 m is very singificant to create a strong tidal

current throughout the year.

Penaeid postlarvae occupied only a very small fraction (0.26%)
of the total zooplankton population in the study area, they were
recorded throghout the period of investigation, with the maximum
density (1,715 individuals/100m3) in July' 83 and the minimum

(4 individuals/100 m3) in January' 83. A general trend of
increase in density of postlarvae during premonsoon months,
attaining peak in monsoon and then followed by a decrease in
postmonsoon months is evident from the monthly fluctuation in
distribution of postlarval penaeids in general, three genera
(Penaeus, Metapenaeus and Parapenaeopsis) and four commercially
important species (Penaeus (P.) monodon, P.(F.) 1indicus,
Metapenaeus monoceros and M. brevicornis). This investigation
clearly reflects that ingress of postlarval penaeids is more at
night in comparison to that of the day, and they immigrate in
higher densities through bottom waters during day which is

reversed at night.

From the statistical analysis it appears that salinity has a
significant negative relationship with the abundance of shrimp
postlarvae in the study area; whereas 1in case of water
temperature and dissolved oxygen, it is insignificantly negative
and positive respectively. In other words it may be assumed that

ingress of penaeid postlarvae in the Mathamuhuri estuary is
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greatly influenced by the 1low salinity regime. Metapenaeus
monoceros is the major component of the immigrant penaeid
postlarval community of this estuary, which was present
continuously all along the period of this investigation.

The most desired P.(P.) monodon postlarvae although occur
throughout the length of an annual cycle, their density is less

when needed (March-April) for stocking in the coastal aquaculture
ponds.

Postlarvae of commercially important species of the following
sizes immigrate in this estuary

Total length (mm)
Species Minimum Modal Maximum
Penaeus (P.) monodon 6 10.35 15
P. (F.) indicus 6 9.74 21
Metapenaeus monoceros 3 4.25 7
M. brevicornis 3 4.51 7

Occurrence of postlarvae of these species for a full annual cycle
during the two years' observation in the study area indicate that

they are probably all the year round spawners in our off-shore

waters.

Recognising the improtance of the Mathamuhuri estuary as a
natural nursery ground for shrimp and finfish postlarvae on the
basis of this investigation and in the face of rapid destruction
of mangroves of the Chakaria Sundarbans in the name of shrimp
farming, some conservative measures are suggested and reminded

not to forget its value towards our fisheries.



