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The hydrobiology of Andrott Island, Lakshadweep was investigated during November
2011 to May 2012 period. Estimation of salinity, temperature, dissolved oxygen, pH,
nutrients, hardness, primary productivity, phytoplankton and zooplankton communities
were carried out. Among the factors mentioned above nutrient levels were significantly
less in the Andrott Sea. Altogether nine species of phytoplankton and ten groups of
identified during the present study. The filamentous algae
Trichodesmium sp., diatoms such as Pleurosigma, Navicula, Skeletonema, Thalassiosira,
Coscinodiscus and Nitzschia; dinoflagellates such as Dinophysis and Ceratium
contributed to the phytoplankton community. Significant fauna composed of
Foraminiferans, Rotifers, Polychaete larvae, Isopods, Ostracods, Crustacean larvae,

Copepods, Mysids, Gastropod larvae and fish larvae.

Introduction

Hydrobiology and nutrient dynamics in coral reefs have
been the focus of great scientific interest in the recent time
throughout the world. Coral reefs of the Lakshadweep islands
are unique and known to have the richest biodiversity. Our
knowledge on the marine living resources of these atolls, their
environmental conditions (physical, chemical and biological),
the state of growth and maintenance of reefs and the extent of
damage occurred to the ecosystem are scanty. The dearth of
information on these aspects from Lakshadweep islands is
largely because of the remoteness of these islands. Only a
very few detailed long term studies are available on the
hydrobiological conditions such as hydrography, primary
productivity, zooplankton distribution and their dynamics, till
date. Most of the studies on Lakshadweep group of islands
are short term studies made by scientists periodically visiting
this area. The hydrobiological studies viz. physical, chemical
and biological parameters of the marine environment of
Lakshadweep islands have been studied by different groups of
scientists based on the data collected during the survey of
these islands and also during the oceanography cruises
undertaken (Nair and Pillai,1972; Qasim and Bhattathiri,
1971; Tranter and George, 1982; Goswami, 1973; Madhu
Pratap, et al.,1977; Girijavallabhan et al, 1989; Vijay and
Pillai, 2005 and 2007; James, 2011). Chemical characters like
temperature, pH, dissolved oxygen, salinity and their diurnal
variation in Kavaratti Atoll were investigated by
Sankaranarayanan (1973). Information on chemical characters
and zooplankton occurrence and abundance in and around
Kavaratti Atoll has been provided by Goswami (1983).
Studies on nitrogenous nutrients and primary production in
Lakshadweep waters have been made by Wafar et al (1986).
Wafar et al (1990) studied the nitrification in reef corals and
its importance in reef nitrogen economy. Nair et al (1986)
have undertaken extensive studies on zooplankton in the
lagoons of Lakshadweep and the surrounding sea.
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The Union Territory of Lakshadweep consists of twelve
atolls, three reefs and five submerged banks. There are 36
islands, covering an area of 32 sg.km, which are
geographically isolated and segregated from the mainland (08°
00' N and 12° 30' N lat. and 71° 00" E and 74° O0'E long),
about 200-400 km from the Malabar Coast, the coral
formations rising from depths ranging from 1500-4000m. The
islands scarcely rise 2m above the surface of water. Andrott is
the biggest island without a lagoon. A deep knowledge on
hydrobiological aspects are very much essential for planning
future utilization of the resources, introduction of culture
fisheries in this environment and management and
conservation of this ecosystem. It would also provide
information to fill up several lacunae with regard to reef
biology and oceanography of this area. The objective of the
present study was to collect sufficient information on
hydrobiological factors for a proper understanding of Andrott
island which is one of the major island of the Union Territory.
Study Area

The Andrott Island is the largest island with an area of
4.90 sgq km, length of 4.66 km and a maximum width of 1.43
km. It lies in the east-west direction, at 10° 49' N latitude and
between 73° 38" and 73° 42' E longitude. The island occupies
the whole interior of atoll. The climate of Andrott is similar to
the climatic conditions of Kerala. March to May is the hottest
period of the year. The temperature ranges from 25°C to 35°C
and humidity ranging from 70-76 per cent for most of the
year. The average rainfall received is 1600 mm a year.
Monsoon prevails here from 15th May to 15th September.
The corals have been blasted extensively and a breakwater and
jetty was constructed for fish landing and other embarkation
and disembarkation purposes.

Materials and Methods

The materials for the present study were collected at

fortnightly intervals from a fixed station for a period of
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six months extending from November 2011 to May 2012. The
break water area near the jetty was selected as the sampling
site (Fig. I).
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Figure 1. STUDY AREA

The average depth of water in this area is 3m and the tidal
amplitude (semi-diurnal) is 1.2m. Typical conditions prevail
from November to May. During other months Sea is strongly
influenced by the monsoon rains.

Hydrobiological factors such as temperature, salinity, pH,
dissolved oxygen, total hardness, nitrate, nitrite and phosphate
were studied along with phytoplankton and zooplankton
communities. Sampling was conducted between 0700 to 0800
hrs from a depth of 50cm below the surface. Water samples
for oxygen estimation was collected directly in BOD bottles
and fixed immediately. Samples for the analysis of other
hydrographical parameters were collected using a plastic
bucket and taken to the laboratory for further analysis in
plastic bottles. The water temperature was recorded with a
centigrade thermometer. Salinity was measured by using
refractometer and pH with a digital pH meter. Standard
methods of sea water analysis were followed for the
estimation of other factors (Strickland and Parsons, 1972).

Samples for phytoplankton analysis were collected by
filtering 100 litres of water through a plankton net having
mesh size 10um. For zooplankton studies samples were taken
with the help of 50um mesh plankton net. The samples were
preserved in 5% formalin and identified later using published
papers and monographs (UNESCO, 1978; Santhanam et al,
1987).

Results

Marked fluctuations were not noticed in the
hydrographical factors. Figures 2 to 9 depict fortnightly
variations in temperature, salinity, pH, dissolved oxygen, total
hardness, nitrate, nitrite and phosphate respectively.
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The water temperature ranged from 28.0 to 33°C.
Salinity values varied from 30 ppt (November) to 35 ppt
(March). The pH values fluctuated from 6.34 (January) to
7.59 (February). Remarkable variations were observed in
dissolved oxygen values. The values ranged from 4.5mg/l in
November to 10.06mg/l in March. The total hardness values
varied from 217.5 to 246.8 ppm. A homogenous pattern was
not noticed in the values of nitrate, nitrite and phosphate
values. The values of nitrate ranged from 0 to 0.75mg/l;
whereas the nitrite concentration varied from 0 to 2.5mg/l.
The phosphate concentration was also very less in the Andrott
sea. The values fluctuated from 0 to 0.08mg/I during the study
period.

The list of phytoplankton collected during the study
period is presented in Table 1. A total of 9 species were
identified during the study. The phytoplankton community
consisted of members of the Cyanophyceae, Bacillariophyceae
and Dinophyceae. The most prominent groups among the
phytoplankton were the diatoms.

Table 1. Phytoplankton Species recorded during the

present study.
S.No | Name of Phytoplankton
BACILLARIOPHYCEAE
Coscinodiscus sp.
Navicula sp.
Nitzschia
Pleurosigma sp.
Skeletonema
Thalassiosira
DINOPHYCEAE
Dinophysis sp.
2 Ceratium sp.
CYANOPHYCEAE
Trichodesmium sp.

The zooplankter consisted mainly of copepods and fish
larvae. Foraminiferans, Rotifers, Polychaete larva, Ostracods,
Isopods, Crustacean larva, Mysids and Larvae of Gastropods
were also encountered during the present study (Table — 2).
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Table 2. Zooplankton groups recorded during the present
study.

S.No | Name of Zooplanktons

1 Foraminiferans

2 Rotifers

3 Polychaete larva

4 Isopods

5 Ostracods

6

7

8

9

1

Copepods
Decapod larva
Mysis
Gastropod larva
0 Fish larva

Discussion

The present study revealed that hydrobiological
conditions of the Andrott Sea are almost stable. Much
variation was not observed in the values of temperature, pH
and salinity. High values of dissolved oxygen obtained in the
present study may be due to the tidal influence and wind
action and the active photosynthetic activity Goswami (1983).
The extreme shallowness and strong illumination assist high
rate of photosynthesis by benthic plant communities. As
observed in the present study low concentrations of nutrients
were also noticed by earlier workers. According to Odum and
Odum (1955) areas where coral reefs established themselves
are often nutrient impoverished. Goswami (1983) observed
extremely low phosphate-P and Nitrate-N in Kavaratti lagoon.
Present study also showed a considerably low concentration of
phosphate, nitrite and nitrate. These indicate an active uptake
of phosphate by coral reef plant communities as suggested by
Sankaranarayanan (1973), Atkinson (1987). Twilley et al.
(1977) and Penhale and Thayer (1980) have reported the
absorption of phosphate by angiosperms in marine and
freshwater areas. The lush growth of sea grasses and benthic
algae may be deriving phosphate from water.

Coral reef water contains very low dissolved inorganic
nitrogen (Webb et al., 1975; Atkinson, 1988) and frequently
too low to detect (Bellamy et al., 1982; Andrews, 1983). As
with phosphate, the concentration of nitrite and nitrate in
Andrott was also very low during the present observations.
Such low levels of dissolved inorganic nitrogen are
insufficient to maintain the high reef productivity (Webb et
al., 1975; Hatcher and Hatcher, 1981). The process of nitrogen
fixation starts with the deamination of dissolved organic or
particulate nitrogen into ammonia (NH"4), which is oxidized
to nitrite (NO7,) and the NO, oxidized to (NO3) nitrate (Webb
et al., 1975). But the reef water contains no appreciable
amount of nitrite. It appears that there may be a tight and
closed cycling of some components with benthos. The reef
nitrogen fixation is mostly resulted by bluegreen algae (Webb
et al., 1975; Wiebe et al., 1975). Apart from this, there is
biological oxidation of ammonia to nitrate (nitrification)
(Webb et al., 1975; and Webb and Wiebe, 1975), strictly
mediated through bacteria (Wiebe, 1976). Low levels of
nitrate and nitrite nitrogen indicated that seaweeds efficiently
remove dissolved nitrogen. In addition, some seaweed species
take up nutrients above and beyond their requirements for
growth (Troell et al., 1997; Chopin et al., 1999).

The species richness of phyto and zooplankton
communities is less in Andrott Sea. Oceanic atolls harbour
relatively low phytoplankton standing stock and their
contribution to reef production is very low, often insignificant
(Lewis, 1977). Availability of nutrients is of major importance
to phytoplankton production (Steeman-Nielsen and Jensen,
1957). Variation in one or more assimilable forms of nitrogen
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determines the rate of production (Wafar et al., 1986). He
stated that Nitrogen in Lakshadweep Sea limits phytoplankton
production. Coral reefs are phytoplankton impoverished, and
therefore if such ecosystem with its diverse fauna were to
flourish, it must have pockets of high productivity, like the sea
grasses beds, within itself. Evidence as to the abundance of
zoo plankton near coral reef has been conflicting. Some
authors have reported extremely low concentrations (Qasim et
al., 1972), while others have found zooplankton in large
quantities ( Goswami, 1973). The present study clearly shows
that the zooplankton composition in Andrott is low. Earlier
observations by Madhu Pratap et al., (1977) and Goswami
(1979) also showed that the day time zooplankton abundance
in Lakshadweep waters is very low.

These types of ecological studies are essential for the
future management and optimal exploitation of the coral reef
ecosystem.  Detailed studies are required to understand the
seasonal variations in hydrographical parameters in relation to
plankton communities.

References

Andrews, J.C. 1983. Water masses, nutrient levels and
seasonal drift on the outer central Queensland shelf (Great
Barrier Reef). Marine and Freshwater Research 34: 821-834
Atkinson, M. J. 1987. Low phosphorus sediments in a
hypersaline marine bay.Estuarine Coastal and Shelf Science.
24: 335-348.

Atkinson, M. J. 1988. Are coral reefs nutrient-limited? Proc.
6th Int. Coral Reef Symp., Australia I: 157-166.

Bellamy, N., A. Mitchell, P. Gentian, J. Andrews and S. Ball
1982. Oceanographic observations on the outer shelf and
slope in the central zone of the Great Barrier Reef.
Australian Institute of Marine Science Data Report, AIMS-
0S-82-2.

Chopin, T., Yarish, C., Wilkes, R., Belyea, E., Lu, S., and
Mathieson, A., 1999. Developing Porphyra / salmon integrated
aquaculture for bioremediationand diversification of the
aquaculture industry. J. Appl. Phycol. 11, 463 — 472.
Girijavallabhan, K.G., I. Davidraj and S. V. Alvandi., 1989.
Hydrobiology of lagoons. Cent. Mar. Fish. Res. Inst., Bull.
No. 43:200-211.

Goswami, S.C. 1973. Observations on some planktonic groups
of Kavaratti Atoll(Laccadives). Indian Nat. Sci. Acad., 39
B(6):676-686.

Goswami, S.C. 1979. Zooplankton studies in the Laccadive
Sea (Lakshadweep) NIO Tech. Rep. 180 pp.

Goswami, S.C. 1983. Production and zooplankton community
structure in the lagoon and surrounding sea at Kavaratti Atoll
(Lakshadweep). Indian J. Mar. Sci.12: 31-34.

Hatcher, A.l. and B.G. Hatcher 1981. Seasonal and spatial
variation in dissolved inorganic nitrogen in One Tree Reef
Lagoon. Proc. 4th Int. Coral Reef., Manila, 1 :419-424.
James,P.S.B.R., 2011. The Lakshadweep: Islands of
Ecological  Fragility, Environmental  Sensitivity —and
Anthropogenic Vulnerability. J. Coast. Env., Vol. 2(1) : 9-25.
Lewis, J.B. 1977. Processes of organic production on coral
reefs., Biol. Rev., 52:305-347.

Madhupratap, M., M.V.M. Wafar, P. Haridas, B. Narayanan,
P. Gopala Menon and P. Sivadas, 1977. Comparative studies
on the abundance of zooplankton in the surrounding sea and
lagoons in the, Lakshadweep. Indian J. Mar. Sci., 6: 138- 141.
Nair, P.V.R. and C.S.G. Pillai 1972. Primary productivity of
some coral reefs in the Indian seas. Proc. 1% Int. Coral Reef
Symp., Mar. Biol. Ass. India; 33-42.

Sareena.P et al./ Elixir Pollution 98 (2016) 42616-42619

Nair, P.V.R., G. Subbaraju, K.J. Mathew, V.K. Pillai, and
V.K. Balachandran., 1986. Productivity of the seas around
Lakshadweep. Mar. Fish. Infor. Serv., T & E Ser., 68:13-15.
Odum, H.T. and E.P. Odum. 1955. Trophic Structure and
productivity of a windward coral reef community on Eniwetok
Atoll. Ecol. Monogr., 25: 291-320.

Penhale, P.A. and G.W. Thayer. 1980. Uptake and transfer of
carbon and phosphorus by Eel grass (Zostrea marina) and its
epiphytes. J. Exp. Mar. Biol.Ecol. 42: 113-123.

Qasim, S.Z. and P.M.A. Bhattathiri., 1971. Primary
production of seagrasses bed on Kavaratti Atoll (Laccadive).
Int. Revue ges. Hydrobiologia, 38:29-38.

Qasim, S. Z,, P. M. A. Bhattathiri and V. P. Devassy. 1972.
The influence of salinity on the rate of photosynthesis and
abundance of some tropical phytoplankton. Mar. Biol.,
12:200 206.

Sankaranarayananan, V.N., 1973. Chemical Characteristics of
Water around Kavaratti Atoll (Laccadive). Indian J. Mar. Sci.
2 :23-26.

Santhanam,R., Ramanadhan, R.M., Venkataramanujam
Jagatheesan, K.G., 1987, Phytoplankton of the Indian seas.,
Daya Publ., House, New Delhi, pp 116.

Steeman Nielsen, E. and E.A. Jensen., 1957. Primary oceanic
production. The autotrophic production of organic matter in
the oceans. Galathea Rept., 1:49-136.

Strickland, J.D.H. and Parsons, T.R., 1972. A Practical Hand
Book of Seawater Analysis, Second Edition. Bulletin Fisheries
Research Board of Canada 167 : pp 310.

Tranter, D.J. and J. George., 1982. Zooplankton abundance at
Kavaratti and Kalpeni Atolls in the Laccadive Sea. Proc. 1st.
Int. Coral Reef Symp. Mar. Biol. Ass. India: 239-256.

Troell, M., Halling, C., Nilsson, A., Buschmann, A.H.,
Kautsky, N., and Kautsky, L., 1997. Integrated marine
cultivation of Gracilaria chilensis(Gracilariales,
Rhodophyta) and salmon cages for reduced environmental
impact and increased economic output. Quaculture 156, 45 —
61.

Twilley,R.R.,M.M.Brinson and G.J.Davis1977. Phosphorous
absorption, translocation, and secretion in Nuphur luteum.
Limnol. Oceanogr., 22: 1 022-1 032.

UNESCO, 1978, Phytoplankton manual, UNESCO Paris,
337pp.

Vijay Anand, P.E. and Pillai, N.G.K. 2005. Occurrence of
juvenile fishes on the seagrass beds of Kavaratti atoll,
Lakshadweep, India. Indian J. Fisheries, Vol.52 (4): 459-468.
Vijay Anand, P.E. and Pillai, N.G.K. 2007. Coral reef fish
abundance and diversity of seagrass beds in Kavaratti atoll,
Lakshadweep, India. 1bid, VVol.54(1): 11-20.

Wafar, M.V.M., S. Wafar, and V.P. Devassy., 1986.
Nitrogenous nutrients and primary production in a tropical
oceanic environment. Bull. Mar. Sci. 38: 273-284.

Wafar, M.V.M., S. Wafar and J.J. David., 1990. Nitrification
in reef corals. Limnol. Oceanogr., 35:725-730.

Webb, K.L. and W.J. Wiebe 1975. Nitrification on a coral
reef. Canadian J. Mar. Biol.,21:1427-1431.

Webb, K.L., W.D. De Paul, W.J. Wiebe, W. Sottile and
R.E.Johannes.,1975. Enewetalk (Enewetok) Atoll: Aspects of
the nitrogen cycle on a coral reef. Limnol. Oceanogr., 20: 198-
210.

Wiebe, W. .J., 1976. Nitrogen cycle in a coral reef.
Micronesiea, 12:23- 26.
Wiebe, W.J., R. E. Johannes, and K. L. Webb., 1975.

Nitrogen fixation in a coral reef community. Science. 188:
257-2509.



