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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, located in the 
Chakaria Sundarbans, Cox's Bazar. The synonym for mangroves in 
Bengali is vSundarban'or "Peraban1. In Bangladesh probably the 
multiple benefits of mangroves are either least 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 is now a 

realised fact that mangrove ecosystems, if properly managed, can 

satisfy multiple resource needs on a sustained yield basis. 

Eleven deltaic islands at the confluence of the Mathamuhuri river-
estuary once supported a luxuriant 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 value 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. 



ABSTRACT (in Bangla) 

ÛPrtOTPfil ŴftWtra b̂ftfll ^ s}̂  (Mangrove 
ecosystem) vq̂ mu C W W TOW Ĵt̂l Wilt 

I sjtjt̂  
(i) i n * m w «n»t «tw ^ t ^ mft 

ftft® f&#<I (P. (P.) tnonodon, P. (F.) indicus, 
Metapenaeus monoceros ^ M. brevicornis) CfHsI ^ f̂fisrt 
(*) flftw C « ^ j m ftwt, f^-^M "SIPT SUtft 

"Xff̂J "OjK̂  ( fishery significance) ijt ̂tt̂H <F?lt I 

%ti && qssra wfcm TM ̂ piifF® w w r a T^ffa ̂TI 
^ ^ ^rt^ izp̂ Tf® -gpi c^ws hsm T̂Û TO ̂  ^ t w ^n^ra 
vfi-i o ŜTO m aoi fro st̂ra ̂rj ̂rtt ĉt "snrcs; 1 

f̂t tnr^ nf̂ rM ^ 431 w ctI^P ftftPps ̂ Rra w t t ^ w 
ĉ ff my « 3 ^ ftfh^ w i *i3ctt̂ 5t3 t̂t̂ iM % 

C 5^ 4<R V5.V58-/.0 C ^ I M l f w l̂lTt 

^rfi^ ^nmn^M m msnx ^ 1 wsti^ 'Q ̂ f ^ ̂ t'wsif 
% Tjctlw V^ Wra CT ^ .V(t CTS Vo >ft7?ffl ^I^JTtt^S M CTS ^ 
TO I l^ftfw 45TWU T^WFffi ^Ic^l ftwt t̂f̂ lf̂ S 
^ I t̂ t ̂ t « ^ ^ ^ ® W l W TO tea « 
CTrs^ TO ^t^swra Tc^f ^imm t̂n̂ nnim ^tl^ ^ 

'K TOJC^I TO ^ ( Station) -i vs.̂  fit 
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ft* ft? /fts ^ii •ifarttf sp^fe w W a 
^^rsmnw ̂ rn t^rm nf ^ t ^tw % i ^ CTt^rt^ cmm ̂ sf&ra 
•snl̂ p % f̂ffc ̂rmt ̂ ^ wjif % %Hti ffifHi t̂ fM^s ̂ FtPî ra 
(Chart datum) ^fHtn, to ft* ft? ^WttJ ^C® 
^tqm^s 4 csflni?i - ̂fifa o i ftg ^ ^tw 

cwmt?f cat̂s ̂ foj xst^^ ̂ Jwt i 
frf^s crro Tt^s srosjlft ^ # 5 

f̂erci (oam.) mui MW* ^VS ^rf^ 
ioo^H fti) 'bA5 TrtP̂  ̂ Tl^ "SJTCT iJFR ̂ t a (8% boo^ ft?) 'b-M> 

MNA wt̂ iff "sitCT 1 ^ t ^ W S M J S circia ̂  ^r w i r̂efe 
Q̂Tlt ̂  ^t tfT̂ tNn̂ T ̂  TOUfe! Itqfitt 2t<RWt Timl^ flft̂  

Ml (Penaeus, Metapenaeus © Parapenaeopsis) Ffafr 
^ (Penaeus (P.) monodon, P. (F) indicus , Metapenaeus 

rnonoceros « M. brevicornis) C l 1 c t t ? I ^ T l ^ ftwt^ 1 ^ 

•tfCTH ^t fttfft ^ (71 fefi ̂ fRtn <ttF5?I CTO faft1® 
ClMta ̂ t w Ĉ tt "*ra> 43t few C^ra "SftTO 

cft'tra sifijrfa ^fftwt?! ŝK'rt9̂  ̂ t ^ ^ ^ 
îTsrtut « Bf^s m m , LIFT] 3<?ttOT ̂ t^fto ^ 

^TC^ CMW "SJM̂ II CRT^t^T Ĉ Mft ^ 
W WJtfWt^ ^ (M\ OT5 I vq CTt^rTt^ra 

wf^lM® Ptl^s cttm Metapenaeus rnonoceros t siqH 

^^STtf5^ p. (p.j monodon ^ t f ^ ^ 'Q ^iM ^^ WTl̂  

n̂tw TM f̂ rrem ̂  i 

"Wl̂  (PlPlfwDlfJ) 
srsttf̂o -M'M c ^ t 5 ! TFCFA 

Penaeus (P.) monodon 
P. (F.) indicus 
Metapenaeus rnonoceros 
M. brevicornis 

« 8 
vs 8.<fi ^ 
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^ ^taa ffiffa0! ̂ fan ftftfw ^ î̂ ^̂ fi ̂rtf TOP ^ 
^tt fttfH tost a 

«at itwrm Tjrsî fjt CTW*^ fi^ ^ ^m^a ciwt* 

SĤ 'Mtf 'TtCT CSWtTS W F 8 * ^ Sl̂ ra IflM WHt 
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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) variation 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 is 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%0to 32.5%0and 3.34%o 
to 34.12%0 during first and second year 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 
years long 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.O.) content 
varied from a minimum of 3.69 ml/1 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.O. 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.) indicus, 
Metapenaeus monoceros and M. hrevicornis). 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 in 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 low 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. 


