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Abstract

Occurrence of mangrove swamps in the intertidal regions is
churacteristic of the tropical coastline. The mangrove, 8 dynamic
ceosystem, is a trapsitional area between the terrestrial and marine
biotopes. The Mandovi-Zuari estuarine complex of Goa is cndowed
with mangrove swamps of varying intensities. The environmental

parameters such as ambient water temperature, salinity, dissolved

oxygen and pH fluctuated with tides ana seasons and the annual
variations of these parameters ranged from 24.0° C to 32.50 °C, 0.1 to
313 ppt, 34 10 5.6 mi/l and 68 to 7.9, respectively. The mangtove
swamps of Goa seeve as nursery ground for several finfish and shelltish
wcluding  penacid  shrimps  (Penacus  wmeiguicnsis, Metapranous
dobsoni, M.anonoceros and M. affinis ), ooapenacid  shiings
{(Macrobrachiung ae), fishes (Chanos chunos, Mugll cephalua,
Kiroplus surateusts, Lutes caleariler) and ciubs (Scylla serrata).
Durning low tide, juvemles ol these sprecies coulid be callected i Jarge
numbers tor stocking 1 pond calture.

lnquduclion

The State of Goa is situated along the central west
coast of India and has a coastline of 110 km. There arc
seven major~ rivers and several minor riverine systems
along the coast. Among them, the Mandovi and Zuari
rivers with the interconnecting Cumbarjua canal forms
the largest estuarine system. The mangrove vggetation is
usually present in the middle and upper reaches of the
csluaries. 1t is estimated that about 2000 ha area is
occupied by amdngroves along the Goa coast (Untawale et
al. 1982). Most of the investigations on the mangrove
habitats of Goa pertain to the flora (Jagtap and
Untawale, 1981; Jagtap, 1935 2 and b). It is only receatly
that the importance of mangrove fauna has been realised.

Achuthankutty and Srcekumaran Nair (1980) gave an -

account of shrimp fry resource in a mangrove swamp of
ioa. Goswami (1992) described zooplankton ecology of
saangrove habitats of Goa. The present paper deals with
the suitability of mangrove swamps of Goa for coastal
aquaculture with particular reference to the larval stages
of penacid shrimps.

Materials and Methods

The material for the present study was collected ai
two stations located in the Mandovi and Zuari estuarics.
(Fig 1). Monthly sampling was done from January
Dccember, 1983, Two types of collections were niade
(1) for qualitative and quantitative studies of larval stages
by operating a modificd HT net (mouth area 0.25 m? aad
mesh size 0330 mm) during high tide and (2) lor
quantitative estimation by towing a small hand nct with
coarse mesh (5 mm size) during low tide. The samples
were preserved in 5% formapldehyde.  The larvae of

- penacid shrimps were sorted cul as protozoca, mysis, il

post-larval stages and ideatified. The total engeh (s
rostrum Lo tip ol telson) of juvemle shrimps v
measured.  Suelace and bottom (2-3m depth) water
samples were also taken foo studying the prevailing,
physico-chemical conditions and estincdions were do
as per standard procedures (Stnckland and Parsons,
1908). .

Results and Discussion

Mangrove swur;xps arc complex and  dynamic
ecosystems, occuring in thick fringes in the intertidal vone
along tropical and subtropical coasthnes. Ul .
distribution and zonation depend upon several lactors
such as tidal moverents, physico-chemical ‘eatures of
water and soil, soll drainage, ground water level and
frequency of inundation {Chapman, 1975; 1978). The
magnitude of variability of mcst of the environmental
paramcters was quite pronounced(Fig. 2). The pH values

*of surface and bottom watcrs at station 1 fluctuated from -

6.8 10 7.8 2nd from 6.8 to 7.7. The corrzsponding values at
station 2 ranged from 6.9 to 7.9 in the surfuce and bottom
layers. The annual watcr temperature variations were in
order of 7 °C with higher values (32.5°C) during dry
pre-monsoon scason. With the advent of Southwos
racnsoon, there was lowering of water temperature witl
*he lowest value (24°C) being recorded at station !
during August. The salinity variations were drastic from
almost freshwater to marine conditions (0.1 to 34.7 ppt).



-~

The variability in salinily was mainly due to the retention

-of salts by the substratum apart from sudden showers

which reduced salinity considerably.  The dissolved

oxygen content was not high (3.4 to 5.1 mifl) in the water.-

column. The high oxidizable matter originating from
mangrove litter might bave resulted in the low oxygen.
Occassionally anoxic conditions were observed in-the

mangrove swamps due to higher organic load and”

microbial population. The range of seasonal variatii.ns of
environmental parameters recorded agree with the earlier
observations from the mangroves of Goa (Dwivedi et al.
1974; Untawale and Parulekar, 1976; Pant et al.,1980).

The faunal components of the mangrove swamps are
distributed in the contiguous terrestrial and  aquatic
biotopes in addition to a few indigenous plant and animal

“species. The mangrove communities function as a solar-

powered, tidal subsidised and pulse stabilized ecosystem
(Odum, 1974). The epibenthic forms and the organisms
living in thc water column are transported from the
adjoining habitat by the tidal currents. These animals
may recede to the original biotope along with the ebb tide
or establish themselves permanently in the mangroves if

 the prevailing hydrographical conditions are congenial for
~ their survival, growth and perpetuation. The larval stages

-~

of the commercially  important specics were present in
the plankton collections taken trom both the stations.
The distribution of laivae ol penacid shrimps was studicd
and their percentage oceurcace was tabulated (Tabies 1
and 2). Four species vig, Penaeus merguiensis De Man,
Metapenaeus  dobsoni } (Miess),  M.gffinis  (H.Milne

Edwards) and M. monoceros (Fabricius) were prescat in |

surface and bottom samples, and the larvac and
postlarvae of M. dobsoni were dominant. Occurrence of
larvae acd postlarvae of eight commercially important
species in the surface and bottom zooplankion samples in
the Mandovi estuary was reported earlier (Goswami and
Goswami, 1992). Seven species of penacid and one
species of nonpenacid shrimps occured in Pichavaram
mangrove on the cast coast (Sambasivam, 1985). Most of
the shrimp 4drvae were confined near to the mouth of an
estuary and only ‘a few could adapt to the changing
environmental conditions prevalent in the middle and

upper rcaches of the estuaries. Among the mysis stages,

highest and the lowest population densities were
recorded for mysis I and mysis 1, respectively (Tables 1
and 2). The poor occurrence of mysis 11l stage could be
due to the fact that the larvae sink to the bottom when
they reach this stage to take up the benthic mode of life.
The mysis stages of M.dobsoni were common. ’

The juveniles (10-27mm) of P. menguicnsis. M.
dobsoni and M.monoceros constituted penacid shomp

- population’ in the samples taken near the bottom of

mangrove swamps. The myngrove substédtum was stated

to be of fine silt and mud (Dwivedi ef al. 1974) with 1aen
organic content. The orgunic matter in thie sedini v
reported Lo be 5292 mg/g (Parulekar, 1985). . i

decaying mangrove foliage and debiis resulted w the
formation of high organic matter pools in the sedunents
of mangrove swamps. The abundance of foad and
relatively lesser number of predators and other hiumtul
animals perhaps form the congenial conditions for growth
of organisms. M.dobsoni grows 1o 50-60 mm lengtl within
5-6 months; M.monoceros attains 70-80 mm in 7-8 months
and P. merguiensis reaches 80- 90 mm in 6-7 months
(Achuthankutty and Srcckumaran Nair, 1980). The
availability of penacid shrimp juvenile resource was
influenced by places of collectior and seasons, Miximum
population density was observed during dry pre-monsoan
period. The temperature variations do not show
appreciable difference in the numerical abundance of
juvenile populations. However, salinity fluctuations were
important. The intensity of precipitation and its scasonal
break influenced the shrimp catch which obscrved o be
poor during the monsoon scasons. Any change in the
inflow of water during monsoon would have drastic efiect
on the nursery arcas changing their ecological balance
and sct up (Rajyalakshmi, 1972),

The population density of juveniles was low during
carly © post-monsoon  and it increased by late
post-monsoon with a peak Jduring pre-monsoon months,
‘The peak breeding periods of the commercially important
penacid shrimp species in the coastal waters of Goa
appeared 10 be - during the pre-monsoon  scason,
especially in the month of January-February and
April-May, varying with the species (George and
Goswami, 1977). The period and intensity of spawning
activities of penaeid shrimp can be evaluated on the basis.
of juvenile abundance in the estuarine and mangrove
swamp biotopes. The present study has shown that in
addition to juveniles of penacid shrimps, cnormous lish
seed resources (Chanos chanos, Mugil cephalus, Etroplus
suratensis, Lates calcarifer) and crabs (Scylla serrata) were
also available which should be judiciously cxploited for
aquaculture. Any ecosystem would remain viable and
continue to flourish if left undisturbed. Unfortunately
human interferences in the form of reclamation for
aquaculture, indiscriminate destruction of vegetation for
fire wood, building material, charcoal production,
extraction of tannin and dyes, dredging, channclising and
mining have put mangove swamp ¢cosystems under stress.



It is imperative to maintain mangrove swamps of Goa for
long term benefits on a sustainable basis.
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192 118 2.69 0.37 0.0 VN
251 8.50 8.99 4.54 2.87 13.53

0.08 382 . 122 4.70 157 7.53
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Percentage occurrence of larval stages of four species of penacid shrimps
in surface and bottom plankton collections at Station 2,
Types of ~ Species Larval stages *
Luul
Pl Pl Pl ‘Ml MII Mkt
Penaeus merguiensis 1.62 189 201 430 2.23 075 i
Metapenaeus dobsoni 532 289 10.71 15.89 8.49 2.57 it
Surface
M.affinis 161 090 3.00 5.55 0.73 0.00 1A
M.monoceros 230 132 433 731 1.9 0.98 4.52
Penaeus merguiensis 0.29 1.20 0.62 3.69 0.71 0.00 113
Metapenaeus dobsoni . 47 2.82 12.21 14.32 7.11 4.29 Q.50
Bottom .
M.affinis 0.47 2.16 276 483 019 000 5.
M.monoceros 1.87 0.96 273 5.60 213 0.24 822

*PI-NI = 3 protozoca stages; MI-MII = 3 mysis stages and PL = Postlarva.



