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SOME OBSERVATIONS ON THE ECOLOGY OF AN
ESTUARINE MANGROVE OF GOA

A. G. UNTAWALE AND A. H. PARULEKAR

National Institule of Oceanography, Dona Peula, Goa.

ABSTRACT

The ecology of a fringing mangrove in Zuari estuary, Goa, was studied.
“The mangrove represents a typical tropical estuarine ecosystem with a strong
monsoonal and tidal influence. Heavy precipitation lowers the salt content con-
slderably and increases the sediment load. The nutrients, especially inorganie
phosphate, exhibit an inverse relationship with the sediment load., Large seaso-
nal changes in phytoplankton and benthic production were observed. Despite the
large fluctuations in the environmental factors, the mangrove ecosystem remains

rich in organic matter,

INTRODUCTION

Mangrove is one of the major specialized
ecosystems on the west coast of India (Dwi-
" vedi ef al, 1975). Some observations on the
distribution, ecology and the environmental
features of the mangroves from two ma-
jor estuarine systems of Goa have been
reported earlier (Untawale et al, 1973).
Mangroves of the Mandovi estuary have
been classified into swamps and fringing
mangroves on the basis of their dynamic
or static nature (Dwivedi et al, 1974).

The mangroves play an important role
in the formation of detritus which is con-
sumed by variety of marine and estuarine
organisms. At the same time the specializ-
ed root systems of mangroves develop mud-
dy or silty substrata as a result of accre-
tion. Keeping all important factors in view,
an attempt has heen made here to study
the effect of some of the environmental
factors in the mangroves at Borim (Zuari
esuary) so that the suitability of mangroves
for aquaculture could be assessed.

The upper reaches of the banks of Zuari
estuary are covered with fringing man-
groves (Fig. 1). These areas are partially
exposed during the low tide and their sub-
strata consist of fine silty mud. During the
high tide a water column of 1 m to 1.5 m
covers the area depending on the gradient
of the bank and the tidal range. The man-
groves extend 8 — 10 m from the water
front into the land.

ENVIRONMENTAL FACTORS

The data on climatclogical parameters
have been obtained from the Panaji Ob-
servatory of India Meteorology Department
and the average values for the last 30 years
have been shown in Fig. 2. The air tempe-
rature varies seasonally with the highest
and lowest values in November and Ja-
nuary, respectively. The southwest mon-
soon in Goa has its peak activity in June-
-July. The high average rainfall (about
3000 mm annually) results in high relative
humidity, ranging from 6507, to 92467,
(Fig. 2). The wind speed attains its maxi-
mum in the peak month of south west
monsoon (July).

The following environmental parame-
ters were studied, at fortnightly interval
for one year from June 1971 to May 1972.

Temperature:- Water and soil tempera-
tures showed similar variations recording
the highest values in May and lowest va-
lue in Deeember (Fig. 3). The mean values
were highest in premonsocn; moderate in
monsoon and lowest in postmonsoon.

Salinity:- Low salinity values were re-
corded during the monsoon (June to Sep-
tember) ranging from 0%0 to 5%0 From
October, however, the salinity showed a
constant increase and reached maximum
(3595 5, in May.

Ozxygen:- Oxygen concentration was
minimum (2.5 ml/1) in May and maximum
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Fig. 1 : Borim mangroves in Zuari estuary, LFROM 1371 10 1550
Goa.

(5.3 ml/l) in October. Except for these,
there was no well marked fluectuation in
any season.

Sediment load:- Due to enhanced land
runoff the sediment load of the estuary
increases during the monscon months, This
phenomencn associated with a strong wave
action and tidal influence creates highly
turkid conditions in the mangroves. During
June-August the sediment Iload ranges
from 045 to 0.75 g/1, Thereafter, irom Sep-
tember to February, it varies from 0.25 to
0.40 g/1, while from March onwards it de-
creases to 0.1 g/1 (Fig., 3).

Phosphates:- "The phosphate concentra-
‘tion in the surface and bottom waters of
the mangroves shows a definite seasonal
pattern and the values range from 0.5 to
2.25 ne at/1. From June to November, the

Fig. 2 .
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Climatological data for Goa arca.

phosphate concentration decreases (except
in "September and October) from 0.5 to 2.0

g at/l. However, from December it pro-
gressively increases showing a maximum of
2.25;Lg at/1 in May. Both the surface and
bottom concentrations followed a similar
trend throughout the pericd of investiga-
tion (Fig. 3).

Nitrates:- Apart from the high values
In July and March, the average nitrate con-
centration was low and showed little va-
riatlon during the year (Fig. 3).

BIOTIC FACTORS

Phytoplankton:- The  phytoplankton
distribution studied as cell counts showed
three peaks in June, October and May. The
counts were low during August, September
and November (Fig. 3, Table 1). In all, 12
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Fig. 3 : Environmental and biotic factors in Borim
mangroves during 1971-72.
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Fig. 4

phytoplankton species were present. Navi-
cula sp. occurred throughout the year fol-
lowed by Pleurosigma sp. Organisms ocea-
sionally recorded were Rhabdonema sp.
Amphopora sSp. Diploneis sp. and Biddul-
phia sp. Maximum number of species were
observed in February, while in August and
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September only a few organisms were pre-
sent (Table 1) |

Mangrove flora:- Mangroves were re-
presented mainly by two .species — Rhizo-
phora mucronate and Avicennia officinglis

However, & few trees of Bruguiere gymnor-
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hize, Sonneratia acida, Kandelia rheedei
and Ezcoeecaria agallocha are also present.
The ground flora consisted of Acgnthus
flicifolius, Bruguiera parviflora and rarely
Aegiceros corniculala,

The prop roots of R. mucronaia and
pneumatophores of 4. officinalis were
found to be covered with algae, largely
with Caloglossa sp. Occasionally patches
of blue green algae such as Nosftoc sp.,
Anabena sp. and Vaucheria sp. were ob-
served on the substratum and on the trunks
of mangrove trees, which remain moist be-
cause of tidal spray. The mangrove trees
on both the banks were found to be in 4
to B rows, while their density was 17 plants
/10 m3. The height of the trees ranged
from 10 to 15 m.

Benthic fauna:- Benthic fauna showed
wide variations seasonally and from one
area. to the other, During the monsoon pe-
riod, there was a total depletion of benthic

fauna. In the premonsoon season {October-|-

-January) the benthic organisms were ma-
ximum. A gradual decline in their abun-
dance occurred during the premonscon
months (February-May). The large seaso-
nal! variations in their abundance were
mainly due to rapid changes in salinity.
Polychaetes dominated the faunal compo-
sition. These were followed by crustaceans
(crabs, prawns and alphids).

Molluscs formed a negligible component
with a restricted distribution. Similarly the
other faunal elements comprising mainly
of epifaunal organisms, were represented in
the form of a patchy and scanty distribu-

-tion (Fig. 4).

The fringing mangroves in Goa (Borir)
represent a typical estuarine system with
a strong tidal and monsoonal influence,
Ranwell (1972) showed that the mangroves
form a mixed type of environment largely
depending upon climatic conditions

As reported elsewhere (Untawale el al,
1973), heavy rainfall in the Goa region, di-
lutes the sea water and causes erosion.
Other climatic factors such as wind, humi-
dity, ete. do net seem to have much effect
on the mangrove of this region,

A marked correlation was found between
the seasonal rainfall and changes in sali-
nity at Borim. It is the amount of rainfall
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and not the tidal influence which deter-
mines the -salnity changes, as has been
found earller in the salt marshes (Ranwell
et al, 1964). The heavy rainfall increases
the turbulence and introduces a heavy load
of suspended material. When the rainfall,
decreases after September, the salinity in-
creases and the sediment load decreases.
The sedimentation of suspended matter is
probably due to the ‘flocculation effect’ of
increased salinity on the silt (Price and
Kendrick, 1963).

Further, it was observed that when the
salinity increases and suspended matter
decreases, phosphate concentration shows
a gradual increase, The values ranged bet-
ween 1.25 to 2.25[_Lg at/l.

The phytoplankton crop during the pre-
monsoon and postmonsoon months was
high. Probably the clarity of water and an
increase in phosphate are responsible for
the growth of phytoplankton in mangrove
waters.

The benthic algae present on the muddy
substratum and the detritus derived from
the mangrove foliage were the principal
food of fish, prawns and other organisms
found in this region. This confirms the
findings of Odum and Heald (1975). Some
molluses (Litforina sp.) and gobloid fishes
(Periopthalmus sp.) were seen grazing on
these patches. Pomeroy (1959) found that
the ‘mud algae’ make a major contribution
of salt march ecosystem.

Salinity variations between 00, to 309,
play an impoertant role in the distribution
of halophytes in Borim mangrove. Specles
with a high salinity tolerance such as R.
mucronata and Sonneratia acida are also
found along with such species which grow
in less saline water l.e. Aegiceros cornicu-
lata, Exocozcaria agallocha etc.

The dominence of polychaetes in the
mangrove fauna and the near absence of
mollusca can be attributed to the silty
clay substratum at Borim, which favours
the abundance of tube-dwellers such as
polychaetes, but has an adverse effect on
diggers and burrowers (moliuscs), espe-
clally bivalves. Crustaceans and other ani-
mals are epifaunal in nature with a detri-
tivorous habit. The presence of these fau-
nal groups, which includes a number of
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commercially important organisms like
erabs and prawns, reflects the richness of
organic matter in the Borim mangrove
swamp. The occurrence of a number of
post-larval forms of crustaceans and fishes
also indicates the importance of mangrove
swamps as nursary ground for prawns,
erabs and fishes.

ACKNOWLEDGEMENTS

' Qasim,

Authors are sincerely thankful to Dr. S.2.
Director, Natlonal Institute of
Oceanography, for going through the
manuscript. Thanks are also due to Dr. B.N.
Dwivedl for his interest in the abov{
work.

REFERENCES

Dwivedi, S. N.,, Bhargava, R. M. 8. and Untawale, A. G. 1974. Marine living re-
sources and ecosystems along the west coast of India. Proc. 3rd Intern.
Ocean. Develop. Confern. Tokyo, 8 : 31-41.

Dwivedi, S. N., Parulekar, A. H., Goswami, 5. C. and Untawale, A. G. 1975. Ecology
of mangrove swamps of the Mandovl estuary, Goa. Proc. Intern. Sympo.
Biol. Management Mngr. Hawaii, 1 : 115-125.

Odum, W.E. and EJ. Heald, 1975. The detritus based food web of an estuarine
mangrove community, (Irn Estuarine Research) 1 (2) : 273-518.

Price, W.A. and Kendrick, M.P. 1963. Field model investigations into the reasons
for siltlng in the Mersey estuary, Proc. Inst. Civ. Engrs. 24 273-518.

Ranwell, D.8. 1972. Ecology of salt marshes and sand dunes, Chapman Hall,
London. . ’

Ranwell, D.' 8., Bird E, C. F,, Hubbard, J. C. E. and Stebbings, R. E. 1964. Spartina
galt marshes in Southern England, 1V, Tidal submergence and chlori-
nity in Pool Harbour, J. Ecol., 52 ;. 627-641. .

Untawale, A. G., Dwivedi, 8. N. and S. V. S. Singbal, 1973. Ecology of mangrove
in Mandovi and Zusari estuaries and the interconneecting Cumbarjua

Ccanal of Goa. Indian J. Mar. Sci., 2: 47-53.

62



