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Zooplankton abundance from Cochin to Alleppey was studied during 1972.
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OOPLANKTON of Cochin backwaters has been
Z studied by several authors'™2  In the present

study, a total picture of spatial as well as
seasonal variations in  the occurrence and the
abundance of different groups and species of zoo-
plankton of Cochin bag¢kwaters are presented. The
data are based on a year-round collection from the
lower to the uppet reaches of the estuary. Hydro-
graphy o( backwaters surveyed along with this study
has been reported*®,

Materials and Methods

Zooplankton samples were taken once in every
month during 1972 from 7 fixed stations™ during
day-time covering the backwaters from Cochin to
Alleppey (09°307-09°58'N ; 76°15'-76°25'E).  Samples
were collected using a HT net {mesh width 300 pm)
with a flow meter attached.  The hauls were oblique
taken from Dhottom to the surface. Depth of the
water column at different stations varied and at
each station the net wag drawn gradually te reach
the surface in 5 min. Salinity and temperature
for cach metre depth were tecorded with a salinity-
temperature bridge. A single series of sampling
was conducted at night at these stations in March.

Plankton samples were filtered, drained of excess
water on absorbent paper and added to a known
volume of water to find out the displacement
volume. Depending on the size of the sample,
subsamples were taken.  The organisms in ecach
of the subsample were counted to species level
wherever possible.  Often, when the sample was
small, the whole sample was taken.

Statistical analysis of data was done using analysis
of variance technique to find if there were significant
groupwise and specieswise variations in abundance
between months and between stations.  Analysis of
variance was performed by converting the abundance
figures to their corresponding logarithmic values
after adding one to each of the observation. Using
the formula
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in the mean abundance of different groups and species of zooplankton
organisms were very much related to salinity fluctuations occurring in backwaters.
during high

Most of

saline premonsoon from January to April.
salinity organisms were wiped out and only low
Process of

discussed.

for critica difference or Jeast significant difference,
significantly higher and lower mean abundance iy
different months and stations were separated. Iy the
foriula, #, and 7. are thenumber o f replications
for the 2 treatients, ¥V is the error mean square
and #0-05) is the 59 Student’s ¢ table value.

Slinity range for different species was evaluated
from the salinity values at different depths at each
station. Someo £ thespecies which were abundant
only during the premonsoon period occasionally
appeired at stations near the mouth of the estuary
during the monsoon period. Distinet stratification
itt the salinity distribution was evident at these
stations during this period due to the intrusion o f
high saline sen water into the estuary along t h e
hottom®. ror evaluating the salinity range tolerated
by these species it was assumed that their distri-
bution is confined to the higher saline bottom
layers since the salinity at the upper layers was
always pearly zero during this secason. The opposite
of this assumption was applied to those species
whicl were abundant only during the low salinity
regime and were present near the mouth of the
estuary during the monsoon period. Backwaters
were inhiabited by immigrants from the sea and
[resh water either at alternate times or at different
water depths.

Results
Totul Zooplankton

Tota) numbers of zooplankton organisms and their
displacement volume/m? arc listed in Table 1. Both
were higher during the high saline premonsoonal
period and veached their peak in March-April.
Total counts of zoopl wnkton attained @ maximum
of 4633-7/m? at station 4 in April. Displacement
volumes were especially high at these stations where
cwarms of hydromedusae and ctenophores occurred.
Highe st displacement volumes, observed af station 3
in April and station 1 in June, corresponded to the
maximum numbers o ¢ hydromedusae observed during
the year. 'With the onset of the south-west monsoon
in May, average total numbers of zooplankton
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TABLE 1 - Di SPLACEMENT VoL UME AND  TOTAL NUMBER OF ZOOPLANKTON
(JANUARY TO DEeEcemMBer 1972)
Month Stations Average
1 2 3 4 5 6 7
DispLacevent  voruve  (mlfml?)
Premonsoona
Jan. 0.0709 0.1320 0.7184 0.2923 0.0970 0.9576 0.0789 0.3353
Feb. 0.2347 0.2975 0.406 1 0.3949 0.2575 0.0165 0.0089 0.2309
March 0.0302 0.3520 0.3300 0.2689 0.3242 02263 0.0251 0.2224
April 0.3106 0.4108 2-0888 0.6844 0.2005 0.4196 0.1131 0.6013
Monsoonb
May 0.0220 0.0560 0.0082 0.0577 0-0055 0.0481 0.0456 0.0347
June 2.3580 0.9058 0.4359 0.0158 03766 0.1790 0.1400 0.6302
July 0.0299 0.0069 0.0048 0.0052 0.0063 0.0023 0-0021 0.0082
Aug. 0.0735 0.0140 0.0085 00095 0.0130 0-0095 0.0031 0.0187
Sept. 0.0054 0-0034 0.0042 0.0039 0.0033 0.0022 0.0020 0.0035
Oct. 0.0012 0-0010 0-0093 0-0085 0-0043 0-001 9 0-0011 0-0039
Postmonsoone
Nov. 0-0500 0.0641 00471 0.0292 0.0030 0.0011 0-0010 0-0279
Dec. 0.0384 0.0369 0.0307 0.0316 0-0100 0.0099 0.0125 0.0217
TOTAL NUMBERS/ nf
Premonsoond
Jan. 4092 573.4 481.6 336.2 227.7 94.8 241 303.6
Feb. 678.7 845.7 272.5 380-6 197.4 86.5 501 358.8
Mar ch 308-4 503-7 1023.0 1307.2 994-6 762.4 168.1 723-9
April 4031.4 1206.6 1396.3 4633.7 516.1 165.9 531.6 1783.1
Monsoone
May 194.9 368.0 68 80.3 5.1 59.2 40.2 107.8
June 270.7 237.8 422.4 369 211.0 106.0 14.8 185-7
July 22 241 07 04 1-8 04 0-1 1-1
Aug. 435-2 17-4 2:2 157 11-6 30 02 69.3
Sept 50 107 3.1 3.5 1-6 0-8 0-5 3.6
Oct. 135 5.3 82 6.8 3.5 0-4 0-1 5.4
Postmonsoont
Nov. 175.4 94-2 27.6 16.4 09 0-1 0-9 451
Dec. 420.5 3451 106.6 57.7 51 2:4 4.9 134.6
Seasonal average: a, (13475; b, 0.1165; ¢ 0.0275; d, 792.4; e, 62.2; and f, 89.9

decreased from 1783:1/m® in April to 107-8/m? in
May and to 1-1/m3 at the peak of the monsoon
in July. A general increase in the zooplankton
abundance occurred in June following a break in the
monsoon and a consequent increase in salinity.
During the postmonsoon season of November-
December the zooplankton increased along with
trends of salinity recovery.

Composition of Zooplankton

Relative abundance of various groups of zoo-
plankton in the estuary fluctuated with seasonal
salinity variations. Table 2 lists the numbers and
relative percentages, by count, of the numerically
abundant groups of organisms. Almost all the
major groups flourished in the backwaters during the
high saline period from December to April. Many
groups such as hydromedusae, ctenophores, chaeto-
gnaths and lycifers were either absent or poorly
represented during the low salinity regime. Copepods
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were present at all the stations throughout the
year. Apart from these many other organisms
such as siphonophores, invertebrate eggs, a variety
of invertebrate larvae, fish eggs and larvae, copelates,
amphipods, isopods, cladocerans and other Crustacea
constituted the total zooplankton. Table 3 lists the
period, stations of occurrence, peak density of
popt_ﬂation and salinity range observed for different
species.

Analysis of variance showed that the mean
abundance of some of the groups and species of
zooplankton varied over months and stations highly
(P<0-01) while sone others were just significant
(P<0-05). sigificant difference in abundance was
not observed for those groups and species whose
distribution was more or less uniform or when they
were represented only occasionally and in small
numbers in the collections. Results of analysis of
variance and the months and stations of peak
abundance for various groups and species are given
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TABLE 2 — TotAL NUMBER/m? AND RELATIVE PERCENTAGES OF MAJOR GROUPS OF ZOOPLANKTON

in Table 4. The period and stations of maximum
abundance are indices to the preferences of environ-
@ RS S¢S oo Tat e mental conditions for various species.
B moeeamAMwETOon Amphipoda and copelata did not show any signi-
=0, ficant variations over months. Variations between
G % Nt OB O e ® N1 stations were significant for Chaetognatha, Copepoda,
=S SRR FSLnFOnS Lucifer, decapod larvae, invertebrate eggs, fish eggs,
fish larvae and Copelata. Mean number of different
species of hydromedusae and Pleurobrachia sp. varied
-« significantly over months. But most of them
g 133 2Z23Z 1T 1888 = did not show significant abundance over stations
w - except Eucheilota menoni and Ewutima commensalis.
=1, All the species of chaetognaths exhibited significant
E1E ¢ oS, w —oan variations over months and stations except Sggitta
S gozgellgleczz Oceania. Among the common copepods Of the
o= estuary all the species except Centropages tenuiremss,
C. trispinosus, Pseudodiaptomus annandalei, P. bing-
g T T hami malayalus and Acartia erythraea showed signi-
s 1% SFaxs erTosano ficant variations in abundance over months. Among
4 ewaneea cladocerans between months, variation of the species
Tl Penilia avirostris was significant. Abundance of the
T8 Erozeenosnire two species of Lucifer varied significantly over
A I; ggﬁ;&* N —eln months and stations. Species showing greater
! = - variability occurred in larger numbers during their
peak seasons.
Ll meaemez [2%2a ® Spatial and seasonal variations of most groups of
£ aeaed oo zooplankton and the species within these groups
ERES showed higher mean abundance during the pre-
= S Iztned ,; Ig;:; I monsoon period. Among these, only those species
7, ¥einr i - ™ which were able to withstand lower salinity condi-
tions could establish in the middle or upper reaches
of the estuary. Others showed maximum abundance
2 229ETIZRSEIRZE 2 at stations at the lower reaches. These species
£ ¥oAee e A were absent in the estuary during the monsoon
&1, except for their occasional occurrences at the mouth.
&g R IR NS e Only a few groups such as cladocera and fish larvae
© S dEg3¥ —2Ry and species like Heliodiaptomus cinctus, Allodiaptomus
—ad miratilipes and Acartiella gravelyi showed —higher
abundance during the monsoonal period.
2l vmomSe @] mmen o Most Speci.es of hydromedusae, Pleurobrachia sp.,
5| ° SELnES S SLSS = Sagitta oceanta, Paracalanus crassirostris f. cochinensis,
g Heliodiaptomus cinctus, Allodiaptomus mirvabilipes,
< % " - Acartia plumosa, A. southwelli and Pewilia avirostris,
21T hxS3E¥ s 1e9:in did not exhibit significant variations between stations
Clz —TRs ~ since their distribution over space was more or less
uniform during the months of their occurrence.
~ - On the other hand, even though the distribution of
RS a-neall1gzE = Pseudodiaptomus annandalei was uniform over months
S mmae— it showed significant variations in abundance over
g - stations. The other groups and species whose
g8 cvnSo s abundance did not vary significantly orer months or
g [g\bigo‘*’] [T lees stations were represented only occasiorally in the
A « collections.
. Hydromedusae — Large numbers of hydromedusae
g [\c wQow [ | ‘8(? k5 occurred in backwaters during the high saline
§ ° —o=— g e premonsoon period. In January and February they
g were absent at the lower reaches of the estuary.
ElE cwow o - Hydromedusae were present throughout the back-
Zls aveglgl 13 waters in March and April and a maximum density
z - - of 133-4/m® was observed at, station 3 in April.
With the onset of monsoon they disappeared from
. 2o May to November although they were collected in
S -G SRR R Rl June at stations 1 to 3 following a break in the
3 §8IAI552888 82K 2383 monsoon. Blackfordia virginica, Eirene ceylonensis
= SRS B OZA<w " 4 gimaca, y
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TABLE 4 ~—- RESULTS OF ANALYSIS OF VARIANCE
Be- Be- Maximum abundance
tween tween
months sta- Month Station
tions
Groups N
Hydromedusae N NS March, April —
Chaetognatha . * do 1, 2
Copepoda * Jan.-April -3
Cladocera t NS June, Aug., —
Nov.
Amphipoda NS NS — —
Lucifer Jan.-April, 1-5
Dec.
Polychaeta larvae * NS April -_—
Invertebrate eggs X * Feb., April, 1
. . Nov., Dec.
Decapod larvae N Jan.-May 1-4
Fish eggs . * Jan.-April 1-3
Fish larvae t May, June, 1-4, 6
Aug., Sept.
Copelata NS t -_ 1-3
Species
Blackfordia virginica * N S Jan., June —
Eirene ceylonensis * NS Jan.-March, —
June
E. menoni t NS March, June ==
Eucheilota menoni * t March, April 1-3
Eutima commensalis * 1 March, April, 2, 3
June
E. neucaledonia * NS April —
Ohelia Sp. t NS March, April ==
Pleurobrachia sp. * NS do- —_
Sagitta bedoti t * Jan., June, 1,2
Dec.
S. enflata * * Jan. I-3
S. oceania * NS  April —
Paracalanus aculeatus * *  March 1-3
fo major
P. crassivosivis f. * N5 Apnl —
cochinensis
Acvocalanus monachus I NS do . —
A. similis * *  March, April 1-3
Centropages alcocki f * Jan., Feb. 1,2
C. furcatus t * April 1
C. tenuiremis NS 1 — 1
C. trispinosus NS NS — —
Heliodiaptomus cinctus * NS May, June —
Allodiaptomus * NS  May —_—
mirabilipes
Pseudodiaptomus NS * — 2
annandalei
P. binghami NS NS - -
malayalus
P. aurivilli * T June 2
P. mertoni t NS do —
P. serricaudatus * *  Feb.-April 1, 2
Labidocera pectinata * : March- 1-3
Acartia centrura March, April 1, 2
A. spinicauda ¥ * do 1
A . erythraea NS NS — -—
A. plumosa ¥ NS March, April, -
June
A. southwelli * NS March, April ==
A. pacifica * 1 do 1, 2
A. bilobata ¥ * do 1-4
Acarticlla  keralensis  * t Jan .-May 3-7
A. graveleyi * * May, Nov. 2-6
Panilia avirostris t NS June, Aug. -
Evadne fergestina NS NS - —
Lucifer typus * M March, April  1-4
L. hanseni Jan., March, 1-4
April

Significant at * 1% level; 1 5% level; and NS, not

significant.
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and Euttma commensalis were the most frequent
species that occurred in the estuary. Only the
common species of hydromedusae occurring in back-
waters could be identified. Others also were present
in small numbers between January and April.

Siphonophora — Occurrence of Diphyses chamis-
songs was noticed in the estuary in August and
December. Lensia sp. was also observed in Decem-
ber. Siphonophores were noticed only at station 1
and never occurred further up the estuary.

Cienophora — Distribution of ctenophores in back-
waters was similar to that of hydromedusae. They
occurred throughout the estuary during the high
saline months of February to April and up to
station 3 in June. Pleurobrachia sp. was the
dominant ctenophore. Beroe sp. occurred in small
numbers at stations 1 and 2 in June.

Chaetognatha — Chaetognaths were numerically
more abundant in the estuary during the premonsoon
period. Different species dominated the chsetognath
population in different months. Sagitta exflata was
dominant in January whereas S. Oceania was
abundant in March and April and accounted for
the maximum density of chaetognath population
(92+1/m®) observed at station 4 in April.  During the
other months occurrence of S. bedoti was compara-
tively more numerous.

Copepoda — Out of 18 genera and 41 species of
copepods recorded from the backwaters during this
study, 99-79, of the total annual count of copepods
comprised calanoids represented by 13 genera and
33 species. The remaining 0-39% was constituted
by 3 genera of cyclopoids representing 6 species and
2 genera of harpacticoids each represented by a
species.  About 509, of the species occurred sporadi-
cally or in small numbers. Copepods formed a
major component of the zooplankton of the estuary
constituting 30-99, of the total annual zooplankton
count. Peak density (873-9/m?) of the population
was observed at station 1 in April.

Copepod population of the estuary reached its
maximum abundance and diversity during the high
saline premonsoonal period. Many of the common
species which were abundant in the estuary during
this period such as Paracalanus aculeatus, P. crassi-
rostris, Acrocalanus similis, species of the family
Centropagidae,  Pseudodiaptomus  serricaudatus,  Labido-
cera pectinata, Acartia southwelli, A . pacifica an d
A. bilobata, were absent during the low saline period
except for occasional appearance at mouth of the
estuary. Other species such as Acartia centrura
and A. spinicauda, though tolerated a wider range
of salinity fluctuations, were also restricted to the
lower reaches of the estuary during the low salinity
regime. Heliodiaptomus cinctus, Alodiaptomus mira-
bilipes, Pseudodiaptomus bdinghami malayalys and
Acartiella gravelyi formed the common Tlow saline
copepod species in the backwater. Of these A.
gravely: dominated the copepod counts during this
period.

Based on total number of copepods observed
during the year the percentage composition of the
major calanoid families was Paracalanidae 22:39%,
Centropagidae 1-69,, Diaptomidae 0-8%, Pseudo-
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diaptomidae 1-7%, Pontellidae 2:69,, Acartiidae
70:6%. The species that were relatively numerous
gave the following annual percentage values. Acro-
calanus similis 19-6%, Paracalanus aculeatus f. major
2:6%, Labidocera pectinata 2:69,, Acartia centrura

common and abundant in March and April. Maxi-
mum density of 3826:8/m3 was observed at station 1
in April. The other decapod larvae consisted mostly
of protozoea stages, post-larvae of penaeids and
caridean larvae which were abundant in January,

6-8%, A. spinicauda 2-4%, A. plumosa 1429, February, and April to June.

A . bilobata 11:7%, Acartiella keralensis 28:3%, A .
gmvelyz 4:19,; these 9 species together accounting
2:3%, of the total copepod population observed
during the year.

Cladocera — This group was absent in the estyary
from January to April and in October. Only two
species,
occurred in the estuary. Usually they were present
only in small numbers in the collections, but a

Fish ¢ggs — Peak abundance of fish eggs was
registered during premonsoon period. A maximum
density of 224-6/m® was observed at station 1 in

February.
Fish larvae - Fish larvae, observed in the estuary,

mostly belonged to the groups Clupeoidei and

Penilia avivostris and Evadne fergestina, Gobidae. Larvae of Syaganathidae were observed

at stations 1 and 2 in February. Peak abundance
of fish larvae unlike fish eggs was noticed during

sudden peak in their occurrence was observed at  monsoon. Maximum density of 42-3/m? was observed
station 1 in August. Both the species occurred in at station 1 in May.

large numbers and the population density was

observed to be 348:9/m3.
Ostracoda- Qstracods were met with at stations

Copelata — Copelates occurred at lower reaches of
the estuary in January, February, April, November
and December. Stations 4 to 7 registered total

towards the head of the estuary where the sainity absence of them. Peak density (3-6/m® was ob-

was very low in May and June. Maximum density
{0-2/m3) of population was observed at station 7
in June.

Cumacea -— These animals also occurred at stations
where the salinity was quite low in January and
June. Maximum density observed was 0-3/m? at
station 7 in January.

Isopoda — Sphaeroma sp. was present at station 2
in May and July where low salinity condition
prevailed (maximum density 0-5/m® in May).

served at station 2 in February.

Apart from these arachnids and gastropods,
bivalve shells were collected at several stations.
Mysids were present in the night collections taken
in March. They were present at all stations except
7. Their maximum density (76-9/m?®) was at station
3. Totd numbers of animals in amost al groups
were higher in the night collections than that of the
day collections taken during the month. The
average increase observed was about 13 times for

Amphipoda - Several species of gammarid amphi- copepods, 7-2 times for hydromedusae, 6 times

pods were present at different stations in all months

for fish larvae, 5 times for chaetognaths and 3:3

of the year except October. Maximum density of times for lucifers. Again, many groups such as
1-8/m® was observed at station 2 in January. isopods, amphipods, Cumacea, polychaete larvae,

No definite pattern in their distribution could be
outlined since various species could not be identi-
fied.

Lucifer — Lucifers constituted an important group
in the zooplankton of the estuary during the
premonsoon and postmonsoon periods when they
were distributed almost throughout the estuary.
Lucifer #ypus and L. hansent occurred in backwaters.
Their population attained a maximum density of
‘78-7/m3 at station 5 in March.

Invertebrate eggs — Eggs
present at several stations in January, February,
April, August, November and December. Maximum
number of eggs (307-5/m?) observed was at station 1
in February.

invertebrate eggs and copelates which were not
represented in the day collections during the month
were present in the night collections.

Discussion

The organisms inhabiting the estuary can be
expected to react and adapt to the changes, physical,
chemical or biological, in the environment. Studies
on the hydrography of the estuary'? reveal that the
temperature fluctuations are not vary Significant

of invertebrates were to influence the survival of zooplankton organisms.

The range of thermal stratification varied in general
over seasons between 1°C and 2-3°C. But drastic
changes in the salinity conditions occurred in the
estuary with seasons. During the premonsoon from

Invertebrate larvae- A few numbers of cyphonautes January to April the salinity at station. 1 was
larvae of Bryozoa and actinotrocha larvae of always higher than 30-99; and comparatively high

Phoronida were present in the collections at stations
I and 2 in April. Cirripede nauplii were frequent
in March, April and June at the lower reaches
of the estuary. Larvae of polychaetes occurred
sporadically in the backwater. April was the peak
month and a maximum number of 2-4/m3 was
noticed at station 4 during the month. The other
months of their occurrence were June, August and
December. Decapod larvae constituted the majorit

of the invertebrate larvae as well as that of the
total annual zooplankton counts. They were present
throughout the vyear but were more abundant during
premonsoon period. Zoea larvae of Brachiura were

saline conditions prevalled throughout the estuary.
But during the monsoon from May to October,
the salinity fell to near zero throughout the estuary
except in the bsttom layers at the mouth. In
November-December the incursion of high salinity
water began at the lower reaches of the estuary.
Fluctuations in the primary production does not
appear to be a major factor controlling zooplankton
abundance. Qasim!* has observed that the zoo-
plankton grazing in this estuary is not sufficient
enough when compared to the amount of primary
production, thus leaving a larvae surplus of basic
food unutilized. This view is further supported
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by the observations of Pillai et 4.8, Primary
production in backwaters has been estimated to be
relatively stable throughout the year, the changes
in the production rates not exceeding 3-4 times
with seasons!s,

From the pattern of distribution of various groups
and species of zooplankton it seems that salinity is
the limiting factor controlling the abundance of
most of them. A seasonal pattern in distribution
reflecting the seasonal changes in salinity was
exhibited by all groups of zooplankton.

Occurrence of hydromedusae at the lower reaches
of the estuary in June after a total absence in May
may be because they were present outside the
mouth of the estuary during the period. But the
absence of such an influx of hydromedusae during
postmonsoon suggests that they might be absent
even in this area due to the high quantum of
fresh water efflux from the estuary during July to
October. Monsoonal efflux from the outlet of
Cochin backwaters reduces the surface salinity
of coastal waters considerably and the effect could
be traced, up to November!s. The density of
population of hydromedusae was observed to be
very low by Santhakumari and Vannucci® at the
barmouth, Cochin, during postmonsoon when com-
pared with that of the premonsoon. Even their
occurrence in low densities might be due to the
variations in the hydrolegy during the year.

Distribution pattern of chaetognaths in the estuary
in essence is similar to the observations of Vijaya-
lakshmi Nairl? except that during the peak salinity
months of March and April Sagitta oceania dominated
throughout the estuary to the exclusion of other
species of chaetognaths. General distribution pattern
seems to confirm her view that the chaetognath
fauna of the estuary is dependent on the faunal
composition of the incoming waters.

Although carnivores such as hydromedusae, cteno-
phores and chaetognaths thrived in the estuary
only during the high saline period when a higher
standing stock of zooplankton was present, salinity
rather than food seems to limit their presence during
the monsoonal period.

Most of the copepods flourished in the backwaters
during the high salinity regime. The presence of
species of copepods which were abundant during the
high saline period only at stations near the mouth
during the monsoon strongly suggest that they
might be present in the bottom layers only where
the salinity was higher. In July, at the peak of the
monsoon when the salinity incursion was very much
limited, these species were absent at these stations
also. Although more abundant during the high
saline period, species such as Acartia cenirura,
A. spinicauda and Labidocera pectinata exhibited a
wider range of salinity tolerance. Acartia plumosa
and Acartiella keralensis were absent at stations
1 and 2 up to April and their populations showed
peaks at the middle and upper reaches of the estuary
where the salinity was between 27-0 and 11-0%,
during this period. Pillai et 4.8 classify Acartia
southwellt and 4. spinicauda as species which occur
in the backwaters during low saline conditions.
Tranter and Apraham® have observed Acartia
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southwell as high saline species which died out
during the low salinity regime. The present study
also registers A. southwelli as predominantly high
saline. A. spinicauda also showed a primary pre-
ference to high saline conditions. Species belonging
to the family Acartiidae dominated the copepod
component of the estuary in numerical abundance
in all seasons. Nine species belonging to this family
were recorded from this estuary in this study.

Some of the organisms such as siphonophores,
Beroe sp., Ewucalanus crassus, Calocalanus pavo,
Acrocalanys monachus, Pseudodiaptomus merlons,
Temora stvlifera, T. turbinagta, Candacia brady:,
Labidocera acuta, Acartia erythraca and Euterpina
acutifrons appear to be stragglers into the estuary.
They never penetrated deep or established in the
estuary.

Abundance of decapod larvae and the occurrence
of fish eggs and larvae almost throughout the year
accentuates the importance of the estuary as the
breeding and nursery ground for these groups.

Repopulation of backwaters after the monsoonal
washout seems to be effected in 2 ways. The
reappearance of most of these species occurring
during the high saline premonsoon period such as
Sagitta bedoti, S. enflata, Acrocalanus similis, Centro-
pages furcatus, Pseudodiaptomus seryicandatus, Labido-
cera pectinata, Acartia centrura, A. spinicanda, A.
erythrasa, A. pacifica, A. bilobata, Lucifer fypus and
L. hanseni by October-November at station 1 near
the mouth of the estuary after being absent up to
September during the low salinity regime, their
occurrence further up the estuary by December,
and the presence of similar species as Centrofages
alcocki, C. #ispinosus and Acartia sowthwelli at
station 1 in December suggest that these species
after being flushed out of the estuary during the
monsoonal peak penetrate into it from the coastal
waters and establish themselves with the incursion
of the salinity to breed and repopulate backwaters.
Frequent occurrences of copepodites of Acartia and
Labidocera and juveniles of Lucifer in the collections
during November-December and the premonsoonal
period support this view. Pillai? also suggests that
the breeding of the dominant calanoid copepod
species of this backwater appears to be from
November to March.

Species of hydromedusae such as Esyene menons,
E. ceylonensis, Eutima commensalis and Blackfordia
virginica were present only towards the middle and
upper reaches of the estuary in January and
February. Hydromedusae were absent during the
monsoonal period and in December, the reappearance
of Eutima commensalis and Blackfordia wvirginica was
noticed at station 2 while they were absent at the
mouth of the estuary. This seems to confirm the
view of Vannucci et g/.?2 and Santhakumari and
Vannucci3, that the hydroides develop some form of
resting stage during the low saline period and
become active again when the salinity condition
reaches the appropriate level to bud off new
medusae. It is highly possible that a similar resting °
stage or a diapause occur in the life cycle of species
like Heliodiaptomus cinctus, Allodiaptomus mira-
bilipes, Pseudodiaptomus binghami malayalus, Acartia
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plumosa, Acartiella keralensis and A. gravelyi to tide
over adverse environmental conditions.
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