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r | ABSTRACT
Key Words:
Oceanic zooplankton The biomass, density, diversity and distribution of oceanic zooplankton were studied
Zooplankton volume from 25 stations along the continental slope of Andaman waters of Bay of Bengal
Zooplankton biomass during February to March 2007. A total of 68 species of zooplankton belonging to
Species diversity 56 genera and 16 groups were recorded from the waters of the continental slope.
Continental slope The biomass of zooplankton in terms of dry weight ranged from 792-2828mg/100m?
Andaman waters while  volume and numerical density varied from 8.1-16.2
- < mL/100m? and 19240-47223 Nos./100m?® respectively. Copepods were the dominant

group in all the stations of study. The results obtained for the physico-chemical
parameters of seawater are also discussed in the paper.

INTRODUCTION

Zooplankton are the secondary producers playing a vital role in marine trophic levels and highly
responsible for the fishery potential of seas. Their distribution is ubiquitousin world oceans. They
measurein size from several micronsto 2 cm and some speciesare considerably larger. Accordingto
the depth-wise distributi on, marine zooplankton can be classified as* Oceanic Plankton’ i.e., plankters
inhabiting waters beyond continental shelvesand ‘ Neritic Plankton’ i.e., planktersinhabiting waters
overlying continental shelves. Although voluminousintensive studies on marine zooplanktoninthe
tropical seasof Indiaareavailable, all those sudieswere restricted to either coastal or neritic waters.
The studies pertaining to the zooplankton of oceanic waters, especially on continental slopes, are
very scanty. However, the previousworksin Andaman waters on zoopl ankton abundance, distribu-
tionin relation to thermocline and diversity (Madhupratap et al. 1981 a,b,c), chaetognaths (Nair et
al. 1981) and copepods in Campbell Bay (Goswami & Rao 1981) were reported. Furthermore, the
studies on these organisms on the oceanic waters of eastern Arabian Sea (Goswami 1983), Indian
Ocean (Vijayalakshmi 1984, Dalal & Parulekar 1986) standing stock of zooplankton on west coast
of India (Krishnakumari & Achuthankutty 1989), L akshadweep archipelago (Achuthankutty et al.
1989, Goswami & Uma Goswami 1990), Straits of Malacca (Rezai et al. 2003) are worth mention-
ing. The present investigation has been undertaken along the Continental slope of Indian Exclusive
Economic Zone (EEZ) in Andaman waters of Bay of Bengal to assessthe distribution and diversity
of zooplankton communities.

MATERIALS AND METHODS

The present study was carried out from the continental lope region of Bay of Bengal bordering the
Andaman archipelago. The Andaman and Nicobar |slands of Indiahave an EEZ of 0.6 million km?
with the continental shelf of 35,000 km?. The zooplankton sampleswere collected from 25 stations
along the western region of Andaman EEZ at a mean distance of 20-40 nautical milesbetween the
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stations covering an area of 3240 sg. nautical miles (Fig. 1) during February to March 2007. The
depth of study areawas 2000 to 3000 m. The GPS coordinates of the stations al ong with the date and
time of sampling are given in Table 1. The sampling of zooplankton was performed by onboard
MFV Matsya Drushti of Fishery Survey of India, Chennai.

Zooplankton samples were collected by surface haul using Heron-Tranter Plankton net having
1 mdiamouth and 4.5 m long with a mesh size of 300ufor 10 minutesat 2 knot speed. The amount
of water passed through was calculated by using flow meter while hauling the net. The collected
plankton samples were preserved in 4% formalin. The wet weight of the zooplankton was deter-
mined after washing with digtilled water and thereafter filtering through filter paper. The dry weight
was determined by drying the filtered samplesin a hot air oven at 70°C till constant weight. The
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Fig. 1: Map showing the sampling stations along Indian EEZ of Andaman waters of
Bay of Bengal.
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Table 1: Coordinates of sampling stations along Andaman EEZ of Bay of Bengal.

617

Station No. Coordinates Date of sampling Time(hrs)
1 Latitude 13°25.861'N Longitude 92°11.725'E 15/02/2007 0720
2 Latitude 13°35.385'N Longitude 92°05.477'E 15/02/2007 1545
3 Latitude 13°35.477'N Longitude 92°05.407'E 16/02/2007 0800
4 Latitude 13°34.017'N Longitude 91°35.776'E 16/02/2007 1100
5 Latitude 13°47.014'N Longitude 91°32.013'E 16/02/2007 1645
6 Latitude 14°27.667'N Longitude 91°02.688'E 17/02/2007 0800
7 Latitude 14°09.163'N Longitude 91°03.813'E 17/02/2007 1100
8 Latitude 14°05.640'N Longitude 90°37.434'E 18/02/2007 0800
9 Latitude 14°12.963'N Longitude 90°36.593'E 18/02/2007 1630

10 Latitude 13°30.223'N Longitude 90°05.794'E 19/02/2007 0800

11 Latitude 13°45.481'N Longitude 89°56.228'E 19/02/2007 1600

12 Latitude 13°11.862'N Longitude 89°45.213'E 20/02/2007 0800

13 Latitude 13°20.267'N Longitude 89°38.452'E 20/02/2007 1600

14 Latitude 12°28.973'N Longitude 89°48.766' E 21/02/2007 0800

15 Latitude 12°37.884'N Longitude 89°50.167'E 21/02/2007 1600

16 Latitude 12°13.526'N Longitude 90°09.627'E 22/02/2007 0800

17 Latitude 12°23.528'N Longitude 90°11.855'E 22/02/2007 1515

18 Latitude 11°25.758'N Longitude 90°15.149'E 23/02/2007 0800

19 Latitude 11°34.483'N Longitude 90°09.652' E 23/02/2007 1530

20 Latitude 10°32.288'N Longitude 90°35.879'E 24/02/2007 0800

21 Latitude 10°40.031'N Longitude 90°29.337'E 24/02/2007 1530

22 Latitude 10°38.088'N Longitude 91°11.560'E 25/02/2007 0800

23 Latitude 10°44.688'N Longitude 91°07.848'E 25/02/2007 1530

24 Latitude 11°08.327'N Longitude 91°45.617'E 26/02/2007 0730

25 Latitude 11°12.580'N Longitude 91°47.431'E 26/02/2007 1200

results were cal cul ated as mg/100m? of seawater. Zooplankton volume was measured by displace-
ment method. In this method samples were filtered and blotted with filter paper and the mass was
transferred to ameasuring cylinder having known volume of 4% formalin prepared in seawater. The
riseinlevel of seawater in measuring cylinder wasrecorded. The difference between final andinitial
reading gives volume of zooplankton. The results were expressed as mL/100 m® of seawater. The
number of zooplankton in the samples was calculated by using Sedgewick Rafter Counting Cell.
Species of zooplankton wereidentified up to specieslevel under binocular microscope by referring
standard Manuals and Monographs.

The physico-chemical parameters such as salinity and temperature of surface seawater were
measured by STD meter, Model STD 1050, Japan, while transparency was assessed by Secchi disc.
The data for atmospheric pressure, relative humidity and wind speed was al so collected by using ZZ
6-5, Ship Meteorological Instrument.

The speciesdiversity of zooplankton was cal cul ated according to the Shannon-Weiner formula.
H’ =-SPilog, pi

Where Pi = Proportion of the it species in the collection and H' = Diversity of atheoretically
infinite popul ation.

RESULTS

The physicochemical parameters of the oceanic waters are the prime factors indicating the water
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quality which directly influence primary, secondary and tertiary productivity in marine environ-
ment. The quintessence of the results acquired from the phys cochemical parameters a ong the con-
tinental slope of Andaman waters reveal ed that there isno significant variation among the stations
for all the parameters studied (Table 2). However the salinity ranged from 32.10 ppt at station-5to
33.19 ppt at station-19. The values of water transparency varied between 20 m and 35 m at the
stations-15 and 10 respectively, whereas the depth of the water column ranged from 2095 m at
station-25 to 2795 at station-22. The atmospheric temperature ranged from 26.3°C to 32.6°C at
stations-16 and 4 respectively, while surface seawater temperature varied from 23.2°C at gation-15
to 28.0°C at stations-2 and 3. The barometric pressure of the study area showed values ranging
between 1001 hPa and 1019 hPa at stations-24 and 7, 12, 14 respectively whereas the wind speed
was noticed with the minimum of 1.3 m/sec at station-18 to maximum of 10.8m/sec at station- 12.
Thewidevariation for the dataon relative humidity was observed ranging from 6% at stations-5, 17,
2310 90% at station-4.

The qualitative and quantitative estimation of zooplankton, collected from 25 stations along the
continental slope of Indian EEZ of Andaman waters of Bay of Bengal, are depicted in Tables 3 and
4. A total of 68 species of zooplankton belonging to 16 groups and 56 genera were recorded during
the study.

Copepodswere the dominant group at all the stations and their composition of occurrence ranged
from 33.99% at station-2 to 85.95% at station-22. Foraminiferans were the subdominant group in
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Fig. 2: Species composition of zooplankton in the study area.
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Fig. 3: Speciesdiversity of zooplankton in the study area.
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Table 2: Environmental parameters collected at sampling stations.

Station  Atm. Seawater Water Water Barometric  Relative Wind Salinity
No. Temp. Temp. Depth transpar- Pressureh humidity  speed (ppt)
Q) Q) (m) ency (m)  (Pa) (%) (m/sec)

1 320 26.7 2341 25 1018 7 22 32.14
2 29.0 28.0 2357 24 1015 8 42 3221
3 31.6 28.0 2331 24 1016 8 5.0 32.16
4 32.6 26.9 2331 25 1018 %0 6.2 32.74
5 255 24.0 2362 25 1016 37 52 32.10
6 274 25.3 2429 34 1018 6 6.6 32.24
7 27.0 27.0 2428 33 1019 8 31 32.28
8 26.8 26.1 2726 29 1018 5 24 32.29
9 274 26.1 2730 30 1016 7 9.0 32.74
10 26.7 26.7 2550 35 1017 5 6.0 3291
11 271 26.2 2556 33 1018 7 6.2 32.22
12 264 264 2652 23 1019 17 10.8 32.69
13 264 264 2650 22 1015 18 7.8 32.22
14 25.6 25.6 2778 25 1019 17 40 32.33
15 24.6 232 2728 20 1018 15 40 32,58
16 26.3 25.6 2652 29 1016 16 19 32,64
17 27.0 25.8 2650 27 1018 6 33 33.15
18 273 26.1 2683 29 1013 8 13 33.15
19 275 272 2635 28 1012 5 45 33.19
20 271 26.7 2782 29 1014 7 23 33.19
21 28.3 272 2780 28 1013 11 34 32.89
22 28.1 264 2795 30 1014 17 49 32.96
23 31.0 275 2790 28 1002 6 16 3259
24 28.8 264 2096 31 1001 7 29 32,62
25 30.8 264 2095 33 1013 8 37 3253

most of the stationsand their percentage composition varied from 5.44% at station-20 to 24.39% at
station-7. Besides that, molluscan larvae and crustacean larvae occurred in considerable composi-
tion at quite anumber of stations. Copepods were the only group found in all stations of study. The
total number of zoopl ankton groups obtained from the different stationsranged from 6 at station-17
to 15 at stations-1, 5, 19.

Biomass of zooplankton: Thebiomass of zooplankton interms of fresh weight, dry weight, volume
and numerical density were estimated for all the stations. The fresh weight of zooplankton ranged
from 3128mg/100m? at station-12 to 6217 mg/100m?® at station-23, whereas dry weight varied from
792 mg/100m?® to 2828mg/100m? for the same stations. Similarly, the volume of zooplankton ranged
between 8.1 and 16.2 mL/100m?® at station-12 and station-23 respectively. However, the numerical
density of zooplankton along the study area showed minimum as 19240 Nos./100m?® at station-12
and maximum as 47223 Nos./100m?® at station-23.

Diversity and distribution of zooplankton: Although 68 species of zooplankton recorded from the
study area, their distribution iswidely varied from 31 speciesat station-9 to 55 speciesat station-1
(Fig.2). The species diversity of zooplankton calculated during the present study was ranged from
0.67 at station-22 to 2.31 at station-1 (Fig. 3). The copepod diversity was the dominant as they
represented 32 speciesfollowed by foraminiferans comprised of 12 species. It isfascinating to note
that the copepod Euterpina acutifronswasthe only speciesdistributed at all 25 stationsof the study.
Other species had a different degree of distribution. It was also observed that no species of
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0.83

172
0.57
857
4.00

Doliolids (Cyclomyaria)
Echinodermlarvae
Foraminiferans
Gastropods

0.67
8.67
5.33

0.72
5.80
217

9.84
246

9.12
322

544

3.76
250
0.83
0.83

7.89
4.00

12.69

450
150

15.79

5.06
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Leptomedusae

337 6.99 819 528
132
921
921

6.00

543

8.70 31.34 3.95 6.29

6.02

Molluscan larvae

Opisthobranchs
Ostracods

Pisces

164
164
164
12

1.08
1.08
0.54
13

1.69
1.69

333
333
0.67
13

3.26
3.26

542
542
0.44

15

2.86
2.86

3.62
3.62
0.72
13

3.60
471
150
12

Siphonophores

8

7

8

12

Total no. of groups

foraminiferans was recorded in the stations-9 to 13, where
L eptomedusae, doliolids and opisthobranchshad a sporadic dis-
tribution throughout the station.

DISCUSSION

The Andaman and Nicobar |dandshave steeper continental dope
with the depth of about 3500 m on the eastern and western d opes
which is very irregular and has not yet been fully chartered.
Thisis the region where the complex air-sea interaction phe-
nomenon rel eases enormous energy for the genesis of thetropi-
cal cycloneswhich hit the east coast of Indiaand the northeast-
ern coast of Bay of Bengal almost every year (Gouveia et al.
1981). The sea surface temperature observed from the present
study site is quite comparable with the earlier recordsi.e., 27-
28°C made by Ramaragju et a. (1981). A noticeable difference
was also observed in temperature of the waters below 1500 m
on this area, which gradually decreased from 5°C at about
1500 m to 3°C at 1900 m. The salinity of the surface seawater
observed through the present study shows the marginal varia-
tion among 25 stations (Table 2), which is agreed with the ear-
lier findings varying from 31.87 to 33.6 ppt (Ramaraju et al.
1981) inthisregion. It isalso reported that the thickness of the
isohaline layer in the study area rangesfrom 11 to 31 m depth.
The minor fluctuationsin the salinity might be attributed to the
variable quantities of freshwater inflow through the Straits of
Malacca, South China Sea and tropical rain forests of Sumatra
Islands.

Zooplankton being secondary producers, play acrucial role
in the transfer of energy to higher trophic levelsin the sea; the
continental dope water of Andaman is oligotrophic in nature
with low primary productivity. The production of large quanti-
tiesof detritus, therefore, appearsto supplement the inadequacy
of these waters. The biomass of zooplankton in terms of vol-
ume cal cul ated through the present observation ranges from 8.1
t016.2 mL/100m?3. These valueswere nearly closeto the previ-
ousrecords, 1.8t0 14.4 mL/100m? at these waters (Madhupratap
et a. 1981a). The average biomass values reported from the
Bay of Bengal ranged from 6.3 to 8.4 mL/100m?® during south-
west monsoon (Nair et al. 1977) and 2.5 to 15.4 mL/100m? dur-
ing late southwest monsoon (Achuthankutty et al. 1980). Geo-
graphical distribution of zooplanktoninthe Indian Ocean, based
onthelnternationa ndian Ocean Expedition (110OE) data, shows
highly productive areas around the Somali and Arabian Seafol-
lowed by northern Bay of Bengal whichisalso moderately high
biomass (Rao 1993).
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Table 4: Distribution and diversity of zooplankton species at different stations along the continental slope of the Indian EEZ
of Andaman Waters

Sl Species/Group Station
No. 1 2 3 4 5 6 7 8 9 10 1 12 13
(2). Foraminiferans + + - + + o+ - + - - - - -
1. Amhistegina lessoni d’ Orbigny - + + + - + + 4+
2. Amphisorus hemprichii Ehrenberg + + - - + - - + - - - -
3. Cibicideslobatulusd’ Orbigny + + - + + - + o+ - - - - -
4.  Sphoniareticulata (Czjzek) + + + + + 4+ + o+ - - - -
5. Loxostomumlimbatum var + + + + + 4+ + o+ - - - - -
costulatum (Cushman)
6. Globigerina sacculifer (Brady) - - + - + o+ + o+ - - - - -
7. Quinqueloculina seminulum (Linne) + - + - + - + o+ - - - - -
8.  Quinqueloculina subcuneata Cush. + + - + + o+ - - - - - - -
9. Rosalniabradyi (Cushman) - - + - + o+ + o+ - - - - -
10. Rosalinaglobularisd’ Orbigny - - + - - + - + - - - - -
11. Rosalinafloridana (Cushman) + - + + + o+ + - - - - - -
12. Triloculina oblonga (Montagu) + + + + + - + - - - - - -
(2). Appendicularians
13. Oikopleuradioica + + - + + - + - + - + O+ o+
(3). Copepods
14. Acrocalanus gracilils Giesbrecht + + + + + 4+ - + o+ - + o+ -
15. Copilia mirabilis Dana + + + + + o+ - + - + - + -
16. Eucalanusattenuatus (Dana) + + + + + + + - - + - - +
17.  Nannocalanusminor (Claus) + + - - - - + o+ - + o+ o+ o+
18. Paracalanusparvus(Claus) + + + + + + + + - + + + +
19. Pseudodiaptomus serricaudatus + + + + + 4+ + - + o+ o+ o+ -
(T. Scott)
20. Pontella danae Giesbrecht + - - - + 4+ - + o+ - - + -
21. Pontellina plumata (Dana) + + + + + o+ + - + - + o+ -
22. lsiastropica Sewell + + + + + 4+ + o+ o+ - + - +
23. Corycaeus danae Giesbrecht + + + + + 4+ + - + o+ o+ o+ o+
24. Corycaeus catus F. Dahl - - - + - + - - - + o+ o+ o+
25. Corycaeus speciosusDana + - + - - + - + - + o+ o+ o+
26. Euterpina acutifrons (Dana) + + + + + + + + + + + +
27. Oithona brevicornis Giesbrecht + + + - + o+ + - + O+ O+ o+ o+
28. Qithona similis Claus + + + - + o+ + o+ - - + - -
29. Oithonalinearis Giesbrecht + - + + + + + + - + + - +
30. Sapphirina nigromaculata Dana - + + + + o+ + - - - + o+ -
31. Sapphirinaovatolancoelataa Dana + + + - - - - - + o+ - - -
32.  Scoleithrix danae (Lubbock) - - - + - - - - - - - - -
33. Macrosetella gracilis (Dana) + - - + + o+ + 0+ + o+ o+ o+ 4+
34. Macrocyprismima + - + + - - + - - + - + -
35.  Metacalanus aurivilli Cleve + - - + + - - + - + - + -
36. Metis jausseamei (Richard) + + + + 4+ + 0+ o+ o+ o+ o+ o+
37. Microsetella norvegica (Boeck) + - + - + - + o+ - + - + -
38. Microsetella rosea (Dana) + - + - - - - - + o+ - + -
39. Miracia efferata Dana + + + + + o+ + 0+ + o+ o+ o+ 4+
40. Oncaea venusta Philippi + - - + + - - + - + - - -
41. Lucicutia flavicornis (Claus) + + + + + + + + + + + + +
42. Labidocera acuta (Dana) - + + + - + - + o+ - + - -
43. Longipedia coronata Claus + + + + + - + o+ o+ o+ - + o+
44. Longipedia weberi A. Scott + - - - + - - - - + - + o+
Table cont...
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45. Temoradiscaudata Giesbrecht + + + + + o+ + 0+ + o+ o+ o+ 4+
(4). Ostracods
46. Conchoeciaindica + + + - + + - + O+ o+ o+ -+
47. Cypridinasinosa + - - - + - - + 0+ o+ o+ - -
48. Macrocyprisminna - + - - + - - - - - + -+
(5). Leptomedusae
49. Proboscidactyla stellata - - + + + - - - - - - + o+
(6). Crustacean larvae
50. Nauplii + + + + + + + - + 0+ o+ o+ o+
51. Larvaeof Labidocera pavo + + - + - + + - - + - + o+
52. Mysis stage of penaeid prawn + - + - - + - - - - + o+ -
(7). Annelid larvae
53. Spirobislarvae + + - + + + + o+ o+ o+ o+ o+ o+
(8). Cladocer ans
54. Evadenatergestina + + - - + + + 0+ o+ o+ o+ o+ -
55.  Cyprissp. + - - - - - + - + - - -
56. Podon sp. - - - - - - + - - - + - -
(9). Chaetognaths
57. Sagitta enflata + + + + + + - + o+ o+ - + -
58. Sagitta maxima - + + + - + - - + o+ o+ o+ -
(20). Doliolids (Cyclomyaria)
59. Dolioletta gengenbauri + + - + + - - - + - + o+ 4+
(11). Echinoder ms
60. Bipinnarialarvaof starfish + - - + + - - - + - + + -
(12). Siphonophores
61. Porpita porpita + + - + - + + - - - + o+ 4+
(13). Gastropods
62. Janthinajanthina - + - - - + - + - + o+ o+ o+
63. Janthinafragilis - + + + + + + o+ o+ - + - -
64. Spiratella sp. + - + - - + - + - - - + o+
(14). Molluscan larvae
65. Veliger larvae + + + - + + + 0+ o+ o+ o+ o+ 4+
66. Pedi veliger larvae + - - + - - - - - - - -+
(15). Opithobranchs
67. Crseisacicula + - - + + - - - + - - + o+
(16). Pisces
68. Fisheggs + + - + + + + o+ - - - + o+
Total number of species 55 43 42 45 50 45 40 40 31 34 36 41 R
Species diversity 231 192 190 198 212 186 170 162 1.12 1.15 1.20 1.651.03
Sl Species/Group Stations
No. 14 15 16 17 18 19 20 21 22 23 24 25
(2). Foraminiferans
1.  Amhistegina lessoni d' Orb. + + - - + 4+ - + - - + -
2. Amphisorus hemprichii Ehren. - + + + - + + - - + - -
3. Cibicideslobatulus d Orb. - + + - + - - - - - - -
4.  Sphoniareticulata (Czjzek) + - - - + - - + - - - -
5. Loxostomumlimbatum var + + + + + - + - - + o+ -
costulatum (Cushman)
6. Globigerina sacculifer (Brady) + + + - + 4+ - + - S
7. Quinqueloculina seminulum (Lin.) - + o+ + -+ + o+ -+ - -
8.  Quinqueloculina subcuneata Cush. - + + + - + + o+ - + - -
Table cont...
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..Cont Table 4
9. Rosalniabradyi (Cushman) - + + + +
10. Rosalinaglobularisd’ Orbigny + + - + +
11. Rosalinafloridana (Cushman) - + - - -
12.  Triloculina oblonga (Montagu) - + - + +
(2). Appendicularians
13. Oikopleuradioica + + + - +
(3). Copepods
14. Acrocalanus gracilils Giesbrecht + + + + -
15. Copilia mirabilis Dana - - - + +
16. Eucalanusattenuatus (Dana) - - + - +
17. Nannocalanusminor (Claus) + + + + +
18. Paracalanusparvus(Claus) + + + + +
19. Pseudodiaptomus serricaudatus - - - - -
(T. Scott)
20. Pontella danae Giesbrecht + - - - +
21. Pontellina plumata (Dana) + + + +
22. |siastropica Sewell - + - - -
23. Corycaeus danae Giesbrecht + - - + -
24. Corycaeus catus F. Dahl + - + - -
25. Corycaeus speciosusDana - + - + -
26. Euterpina acutifrons (Dana) + + + + +
27. Qithona brevicornis Giesbrecht + + + + -
28. Qithona similis Claus + + - + -
29. CQithona linearis Giesbrecht - - - - +
30. Sapphirinanigromaculata Dana + - - - +
31. Sapphirinaovatolancoelataa Dana - - + + -
32. Scoleithrix danae (Lubbock) - - + - -
33. Macrosetella gracilis (Dana) + + + + +
34. Macrocyprismima - + - - -
35.  Metacalanus aurivilli Cleve + + + + +
36. Metisjausseamei (Richard) + + + + -
37. Microsetella norvegica (Boeck) + + + + +
38. Microsetella rosea (Dana) - - - - -
39. Miracia efferata Dana + + + + +
40. Oncaea venusta Philippi - - + + -
41. Lucicutia flavicornis (Claus) + - - - +
42. Labidocera acuta (Dana) + - + -
43. Longipedia coronata Claus + - - + -
44. Longipedia weberi A. Scott + - - + +
45. Temoradiscaudata Giesbrecht - + + + +
(4). Ostracods
46. Conchoeciaindica + + + + -
47. Cypridinasinosa + + + + +

48. Macrocyprisminna + - + + +
(5). Leptomedusae

49. Proboscidactyla stellata - - - - -
(6). Crustacean larvae

50. Nauplii + + + + +

51. Larvaeof Labidocera pavo + + + + +

52. Mysis stage of penaeid prawn + + + + -
(7). Annelid larvae

53. Spirobislarvae + + + - -

(8). Cladocer ans

Vol. 7, No. 4, 2008 - Nature Environment and Pollution Technology

+ o+ +

+ o+

+ o+ + +

I R R N T '

+

+ + +

+ o+ + + + o+

[T R

+ o+

+

+ +

+

+

+ o+

L N O O L

+

+ +

+ o+

S L + o+

+

+ 4+ + + 4+ + '+

+

+ o+ + + +

+ L T S L N S S R S S

+

+

+ o+

e A

+

+ o+ o+ o+ o+ o+

+ o+ + +

Table cont...



STUDIES ON OCEANIC ZOOPLANKTON IN ANDAMAN WATERS 625
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54. Evadenatergestina + + + - - + - + - + o+ o+

55.  Cyprissp. + + + + + - - + - - + 4+

56. Podon sp. + + + - + o+ + o+ - + o+ 4+
(9). Chaetognaths

57. Sagitta enflata + + - - + o+ + 0+ o+ o+ o+ -

58. Sagitta maxima + + + - - + + o+ o+ o+ o+ o+
(20). Doliolids (Cyclomyaria)

59. Dolioletta gengenbauri - - - - + o+ - - - + - -
(11). Echinoder ms

60. Bipinnarialarvaof starfish - + - - + 4+ - + - - - -
(12). Siphonophore

61. Porpita porpita - + - - - + - + - + o+ -
(13). Gastropods

62. Janthinajanthina + + - + + o+ - + - + o+ -

63. Janthinafragilis + + - + + 4+ - + o+ - + 4+

64. Spiratella sp. - + - + - + - + - + - -
(14). Molluscan larvae

65. Veliger larvae + + + + + o+ + - + O+ o+ o+

66. Pedi veliger larvae + + - - + o+ + O+ o+ - _ _
(15). Opithobranchs

67. Creseisacicula - - - - - - - - - - - +
(16). Pisces

68. Fisheggs + + - - + 4+ + 0+ o+ o+ o+ o+
Total number of species 43 47 38 38 39 45 31 36 25 38 38 28
Species diversity 132 167 097 127 160 208 1.14 123 067 132 1.07 091

Among 16 groups of zooplankton encountered from the present study, copepods were the domi-
nant group at all the stations as their dominance ranged from 33.99 to 85.95%. Madhupratap et al.
(1981c) alsoreported 53.9% of copepodsin Andaman waters. However, the present study indicated
the increment in the copepod diversity over the period of years. A total of 32 species of copepods
recorded from the study areaiswell agreed with the findings of Madhupratap et al. (1981c) asthey
recorded 48 species belonging to 33 generawhile 32 species with the composition of 52.7% noticed
by Goswami & Goswami (1990) in L akshadweep Idands. However, the productivity of zooplankton
was poor in Andaman waters while comparing with Arabian Sea. Goswami (1983) reported 24
zooplankton taxa comprised of 80 species of copepods alone with the composition of 65% in the
coastal waters of Goa. In general, the composition of copepods was constituted by a number of
neritic and oceanic species. Forminiferanswere al so fairly abundant in the study area, although they
were not reported inthe earlier studiesaround these oceanic waters. The speciesdiversity indicesfor
the zooplankton of Andaman watersindicted that the valueswere moderately low (0.67-2.31) when
compared with Lakshadweep waters (0.2-4.0) observed by Achuthankutty et al. (1989). The low
biomass, density and diversity of zooplankton in the oceanic waters might be attributed to the low
primary productivity (273mg C/m?day, Battathiri & Devassy 1981) coupled with the lack of ad-
equate level of nutrients in seawater which are responsible for the enhancement of productivity.
Furthermore, the variation in the zooplankton composition might be dueto the diel vertical migra-
tion of these organisms and influence of oceanic currents.

The epitome of the results obtained for the zooplankton biomass distribution and density form
the present study reveal ed that the valuesfor these variabl e increased from oceanic watersto neritic/
coastal waters of Andaman (89° to 93° latitudes). Similar trend of variations was also observed by
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Rezal et al. (2003) in Straits of Malacca where the biomass of zooplankton was generally higher in
waterscloseto the near coagtal areasthaninthe offshore areas. Theavailability of nutrientsin higher
concentration, which leads to primary productivity in the coastal waters, could be the causative
factor for thistrend of variation.
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