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Abstract

Solar eclipse was observed to inltiate changes in primary productlvity and diel periodicity
In zooplanktonic surface crowding. Eclipse effect was more pronounced on loricate, illoricate
rotifers and a copepoda Mesocyclops leuckarti, Total and partial eclipse were observed to have
cerlain differencos in bringing about changes in zooplanktonic diel periodicity. Total solar
eclipse at Lho early or Iater part of tho day might have different impact on fresh water blota.
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Introduction

Copepoda, cladocerans, rotifers, larval forms etc., whioh make up the most floating life in
the open waters generally move toward the surface at night end downward during the daylight
hours. However, a reverss migration have also been reporied. Although these dlel movements
ars complex and difforeni physlco-chemical factors of the environment and prey-predator
relationships together with other biologlcal influences are observed to regulate diel vertical
migratlon of zooplanktonic organisms, yet it may be pointed out that [ight intensity is the most
important factor to inMuence the vertical migration of & number of specles (Steams, 1975;
Gophen, 1979; Patlal ef al., 1984). It Is svident that the extent to which vertical migration takes
place varles not only from one water body to the other but from species to specles within a
glven aquatic ecosystem (Dumont, 1968; Babu Rao et gl,, 1981; Mukhopadhyay ef al. 1981).
The types of movements are also dependent on season and age and sex of the organiams
(Dumont, 1972; Willlamson end Magnlen, 1982; Meena et gl., 1995). Sunlight is also the most
Important [actor to influence primary productivity of the nquatic ecosystems. Present study
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was made to find out the impact of light depletion during solar eclipse on the primagy
productivity of a pond ecosystem and on heleozooplanktonic diel periodicity. :

Materials and Methods

Two perennial ponds, one at Chinsurah (Lat. 22.53° N, Long, 88,27° E), just outside the
totality zone (99% obliterntion) and the other at Uluberia (Lat. 22.26° N, Long, 88.12° E),
within the totality zone were studied. The Chinsurah pond had an average depth of 1.74 m and
an area of 418.05 sq m. while the Uluberia pond had mean depth 2.03m and the area 401,33
5q.m.

Limnological sindies were made in the Chinsurnh pond on pre-eclipse (23.10.95), eclipse
(24.10.95) and post-eclipse (25.10.95) days. Zooplankton samples were collected on each day
at 6.48 hra, B.48 hrs. and 10.48 hrs. covering pre-eclipses, 99% obliteration and post-eclipse
hours. Air end water temperature (digital celslus thermometre), pH (Systronics digital pH
Metre) and dissolved O, content (Winkler's method) of the surface water were also noted at the
sampling time. For the measurement of primary productivity light dark bottle technique was
employed (Winberg 1963) allowing an incubation period of four hours.

As the Uluberla pond was within the totality zone, more intensive snmpling was made at 45
minates interval between 7.20 hrs and 10.20 hrs on the total solar eclipse day. Illuminance
values in Lux were recorded on the spot using Kyoritsu illuminometer.

Studies were mede in two [ixed sampling stations in each pond and the collected data were
averaged. Zooplankton samples were collected, narcotized, preserved and counted following
Mukhopadhyay et al, (1981),

Results and Discussion

Table 1. Dlel Muctoations of the physloo-chemical factors, not-zooplankion In surface watar and Gross-and Not-
primary productivity and commainlty respiration (QPP, NPP & CR) 1n Chinsurah pond.

Daie 23.10.99 24.10.95 25.10.95

Time (in.) 06,48 0848 10.48  06.48 08.48 1048  06.48 08.48 1048
Phyaico-chemical Factors

Illuminance (Lux) 32800 57600 B5040 32400 720 89200 33600 57320 89320
Alr Temperaturs (°C) 28,5 29.5 310 26.0 25.0 31.0 25.5 31.0 31.0
Wates Tomparsture (°C) 29,0 30.0  30.0 30.0 29.0 30.0 29.0 29.0 31.0
pH 79 1.9 19 79 1.9 19 79 1.9 1.9
Dissolved O, (mg. 1) 2.0 4.0 50 20 2.0 3.0 20 40 7.0

Community Respiration
(mg. C. m3.h) 78.13 117.19 15.63
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Primary Productivity

{mg. C. m.h")

arp 325 195,31 406.25
NPP 234,38 78.12 390.62
Zooplanktonle Comnmunity (%)

Asplanchna brightwelll 4.9 1.4 1.7 6.1 46 1.2 4.3 1.0 2.7
Brachionus app, 0.6 2.9 2.8 1.0 1.7 1.9 0.8 0.9 1.5
Fillnla longiscia 0.8 0.0 0.0 0.6 0.2 040 0.5 0.2 0.2
Moina micrum 23.0 20.3 14.9 378 369 156 228 20.6 16,9
Hellodalptomus viduus 1.7 5,2 4.8 2.2 4.0 4. 4.9 5.6 4.5
Masocyclops leuckartl 17.1 21.6 23.0 10,3  18.1 16.7 13.1 16.4 17.6
Nauoplli 213 27.4 21.2 194 164 28.] 28,6 235 232
Copepodids 22,6 31.2 3.6 223 180 323 23.6 31.7 314

Tables 1, 2 and 3 depict the hour wise fluctuations of the physico-chernical factors and the
percentage composition within the zooplanktonic communlty present in the surface water, It is
apparsnt [rom the Tables | and 3 that alr temperature gradunlly increased through the
sampling houra on the pre and post-eclipse days. However on the eclipse day air temperature
of 26.0°C at 6.48 hrs dropped to 25.0°C at 8.48 hrs in the Chinsurah pond while in the
Uluberia pond, alr tempernture of 28.0°C at 7.20 hrs dropped to 24.5°C at 8.49 hrs. Water
temperature, on the other hand, was fairly constant and did not vary much; & drop by a degree
in surface water temperatnre was recorded {rom both ponds at the end of eclipse. In the
Chinsursh pond pH was recorded as 7.9 and did not vary durlng the study period while
dissolved O; content of the surface water Increascd steadily through the sampling hours
possibly for photosynthetic activity of primary producers. On the eclipse day, however,

dissolved Oy increased {rom the early moming velue only at 10,48 hre. i.e. afier the eclipse
Wwas ovor.

Table 2. Diel fluctustion in surface crowding of zooplankionle comnmunily (expresssd ss percentage composliian)
In Uluberia pond within todal solar oclipso zone.

Tima (hrz) 0720 08:05 08:50 09:35 10:20
Aaplanchna priodonta 3.7 iz 29 36 1.5
Fllinle longissta 0.6 1.1 24 20 0.8
Kerutella troplea 0.6 0.6 0.0 04 2,5
Brachlanus app 4.3 40 1,3 11 4,1
Cerlodephnia comuta 0.7 0.3 0.8 0.4 0.4
Moina micrura 6.3 3.7 7.2 53 5.3
Diaphanosoma sarsii 5.0 6.4 82 a5 4.3
Hellodlaptonmus viduus 6.0 6.2 6.2 54 1.6
Mesocyclops leuckarti 10.9 0.5 8.2 8.2 9.7
Nauplti 239 244 28.9 9 28.2

Copepodids 3717 g5 339 Mo 37.4
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Primary productivity of the Chinsurah pond showed marked difference on the eclipse day
when compared to pre and post eclipse days (Table 1). Both gross and net primary production
rates weie observed to be significantly higher on pre and post eclipse days than the rates
recorded on the eclipse day. A differsnce of 210.94 mg.C.m-3, h-! in GPP and of 312.5 mg
C.m-. b! in NPP were noted between the values recorded on eclipse and post-eclipse days.
However, Jana and De (1981) showed that during 1981 solar eclipss no such variations in
primary productivity were recorded. It may be pointed out that in 1981 total solar eclipse was
experienced at past mid day. Therefore a solar input for about eight hours possibly brought
nbout optimum light saturation at the primary producer level so that the brief solar obstruction
at afteinoon was efficiently compensated. During the recent total solar eclipse at the early
hours, there was a significant decline in solar input which might have influenced primary
productivity,

Table 3. Changes In the {llumingation et the waler swiface and alr and water temperatmo during total solar eclipso
in Ulubena pond.

Time (IST) Ihymd nation (Lux) Alr Temp (°C) Water Temp, (°C)
07.10 34000 280 32.0
07:20 365400 8.0 3240
07:45 38400 713 32.0
08:12 32600 715 32.0
08:15 32000 7.0 32,0
08:25 20800 26,5 32.0
08:13 12000 26.0 32,0
08:38 8800 26,0 32.0
08:41 6400 26.0 32.0
08:44 4000 255 32.0
08:48 720 25.0 32.0
08.48:20 400 25.0 32.0
08:49:20 040 4.5 31.5
08:50 320 25.0 31.5
08.53 1200 25.0 3l.0
0855 2400 25.0 3.5
09:15 20800 26.5 31.5
09:35 38400 248 115
10:10 71200 20 32.0
10:20 79600 30.5 32.0

Some of the zooplanktonic species were also observed to respond to solar eclipse showing
changes in their availability in the sucface water when compared to their densities on the pre
and post eclipse days. In the present study illoricate rotifers (recorded species were
Asplanchna brightwelll, A, priodonta, Filinin longiseta) were observed to be present in surface
water in larger densities during the eclipse time. Patil ef al. (1984) Mukhopadhyay (1984) and
Meena ef al, (1995) showed the higher surface crowding by illoricate rotifers during the dimly
illuminated part of the day. On the other hand, Loricate rotifers were found in high numbers
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between 10 hrs, and 18 hrs. depending on the seasons (Sharma ef al. 1978; Mukhopadhyaya
et al. 1981). In the present study, no definite trend was obseived in surface crowding of
loricate rotifers in the Chinsurah pond. However, in Uluberia pond, loricate species appeared
in higher number in smiface water at 10.20 hrs. samples while these were fewer when the
sunlight depleted during the eclipse.

Microcrustaceans did not show any major response to the changes in illumination during
eclipse. Cladocerans usually show crepuscular surface crowding responding to the light of
dawn and dusk which have maximum red light (Steacns, 1975). Sunlight impediment during
eclipse, therefore had not much offect on the diel periodicity of cladocera. Mesacyclops
leuckarti, a cyclopoid copepoda, however were observed to appear in lesser number during
eclipse (at 8.50 hrs and 9.35 hrs) in the Uluberia pond. Gophen (1979) observed that heavy
clouds sometimes initiated reverse vertical migration in these spocies showing surface crowding
during day time. Surprisingly, in the present study M.lenckarti showed an opposite behaviour
leaving the surface water when the illumination depleted dus to total solar eclipss.

Shoal of [ish fingerlings of the species Tilapia mossambica, Catla catla and Labeo rohita
were ot tho surface near the margin of the Uluberia pond since morning but disappeared in
deeper waler as the eclipse totality approached. They were absent in surface water between
8.44 and 8.55 hrs. They all surfaced again when the lllumination increased rapidly just
following totality.
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