4, SOOPLANKION,

more stable conditions of neighbeuring sea and fresh
mumcwmum
.(MMWWMM). he
wmmumnmu
ummwummum

and cuantity of the river water discharged and the
morphology of the area. The unpredictability of those
factors render estuaries physically controlled rather
than biclogleally accommodated habitats (Sanders, 1969).
mmmmwmuuw
MM'”QM‘NM
Thus, true estuarine organisms form a class by them=
M““IM'MWM“

MWWu‘md
varicus groups and species of sooplankton in the
mmmmmnwm.
Three woy analysis of variance was performed to study
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ares and sesson (Browlee, 1960 Fisher and Yates, 1957,
The model used for the analysis was
Yifv o M e o< 4 */33*5*5“ ¢Stk + ok +
244w
where '
/7 = Gpend mean
<4 = 4 species effect
B3 = §* station etfect
£, --‘mm
543 e intersctico between 1™ spectes
and ™ station
S 4n ® interestion botwesn 1 spocies
and kT menth
S & = interection betwesn " statien
and k™ menth

@ik = The deviation of the coll moan from the values
expoctod on the assumption that they would be the grand
mﬂnhmmummuu
the three first order interactions and Zijkv = random
effocts wvhich are normally distributed with moan = sero
k| and vartanee = %,
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4.1, Zeonlenkton RAomass and abundaned.

tenthly biomass and total number of zooplankton
in the eight estuarine systens are listed in Tuble 2
(A) and Table 2 (B), Analysis of variance (Table 3
A and Tsble 3 B) showed thot significent variations -
botweon seasens as well as between estuaries existed
for bicmass and total mooplankton counts, lwsdmum
biomass occurred in April end May followed by February
and Mareh, Minimum was ebserved in AugusteSeptember.
Vaxdmun counts were aloo in May end April and July,
August and September showed the minimum, Cochin backe
wators topped the 11st in both biomass and total countse
Kepapusha and Kallal ranked next and minimum abundance
was oboorved at Thottappdlly, IHigher abundanco of sooe
pleniton observed in May apart from premonsocn months
18 bocause the sbeervations wore made at the mouth area
of the estuaries where salinity wes fairly high in this
menth alse, Alse, meny medium saline opocies shift to
this ares vhen salinity become too low in the interiors
of the cotuaries,

Mosedomen abundance in Cochin backwaters was noticed
in Apetl (8,2 ml/20 »® and 10,4107 n0o/20 m®),  Kallad
which renked next in the sbundance shoved enly 3.5 m)/
10 u° (total number = 30297 noa/10 m°) during this menth,
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u‘mmmmwmm
um&.mm-—ummw‘n
if larger orgenisms 1ike mysids and sergestids or other
mmmmwmﬁnm
gan be very nuch altered, The average values for proe
mmmmwumufu’u
mmmwums uwuu
and Cechin baclwaters respectivelye
period, Wmmmnmam
msnmmaummunm
00.9% at Maho, 74.5% at Veli and 40% at Thottappllly

when compared to the premonsoon, Similar deercase
eould be observed in the total numbers of sooplanikton
also,

2t may be mentioned that the sooplankton counts
and biomass at the momth of an estuary during monsoon
pericd could be sometimes a little deceptive, The
trend of the values in Table 2 A and Table 2 B do net
strictly confogm to the general idea that zocplaniton
become seares in the estuaries during the monsooN. This
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is bocouse at the mouth area even a slight let up in
MHWWthhMM
recovery (oopecially during high tide) bringing in the
“mwmmmmum
ummmmmmmm
season, 2 would be shoun in the forthcoming soctions,
mmummaum
jead to these varistions, A true ploture would emerge
alse is taken (Table 2 C) which shows sparce population

mdmm“aammum

toworpde tho upper reaches,

Rooults of the three way analyeis of veriance
(Teble 4 A) showed that amcng the major groups of 200e
abundance followed by soea laxvee and sergestids and
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All the first order interactions botwean 00ADONS,
arcas and groups were significant at 1% level.
Comporatively maximum abundance of zooplankton was
in Cochin backwaters followed by Kallai, Korapuzha,
in Thottappdlly and Neendakara estuaries., In all the
density being attained usually in April emcept at
more in lioverber, Docember and Ucteber respectively.

4.2. Somposition snd distribution of sconlanilon.

mmmmmwmw-nm
The distribution of total mooplankton, common groups

and species in the estuariee are given in Figs. 12-27.
Seasonal distribution of major groups in the estuaries
4o presented in Table S, (The distributicn in May

and June io treated separately from other months of
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at mouth axeas of most estuaries in these months and
often o mixned assenblage of high and medium saline
specles was encountered).

1dentificd from Cochin backwaters, Of these, 47 belonged
to Copopoda. The biomass and total number of soeplankton
were lower in Neendakaya estuery when compared to others,

‘ mumum-nummm

ummmmmumwu
the muber of species. This is followed by Vell (39
speeies), Forapusha (36), Beypore {34), xallai (29),
Mehe (28), and Thottappilly (2¢), The systematic list
of specics and the presence and abscnce of these in
various estuaries are given in Table 6. The general
@istridution of groups and species which are not common
“mwmummmumn

4.2.1. judponedusag’

gorms and occur in estuaries principally during intof=
monsoon period, Santhakumeri and Vannucei (1971)
rocordod nineteen species of hydromedusse f£rom the Cechin
backuoter system, They have reported some spocies of




«343 te

nydromedusee in the Cochin backwaters to be endenie

to this ares, Only six common species namely
Pleckfordin yirainics, Eutima scopenselis, . neucalide-
nls, Eizeno meponis 5. Ssvionensds and Bucheilota mencnd
were idontified in the present study, Among these
Eutice semensalis, Blachfordie yirsinics end Eizeng
govionenals vere found o be most abdndant in the estuary
and agrecs with earlier £indings of Vannucel g§ al.(1970)
and Vodhupeatap and Harddas (1975). These three species
 together socounted for 92% of the numoricel shundance of
nydsemedusee in the Cechin backwater oystem, All these

sunbers in the middle and upper reaches of the estuary

during premonsecn poriod (Fige 17). By April they were
present right upto the head (Station 7) end peck density
of 1030/10 =° was cbserved in the middle reaches, These
mwmummmu

while Butize sommengalig cccurred only in salinity above
occurrod in salinity as low as &% (rig. 20).
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packwaters by July, The three common species made
_ their first appecarance in the middle reaches of the
estuary in the early premonsoon (Januery) peried
(Fige 17), vhen the salinity recovered, Thelr popu-
lation shifted to the mouth only later by Marcheipril,
MW““M““MW“
Mrwmn%ﬂm&ﬂ.
| (1970) that the hydroids of the hydremodusae undorgo
uwmwumumm

fyaromedusae had a lees diverse population in the
were ugually ebserved in these waters. EuLing Soomen-
theece opocios were encountered in high saline monthse
Higher donsities were usually obeorved in April and May.
At leendakara the distributicn of hydromedusoe vas Some-
what different compared to other estuarics, lore, the
W&wmmnwm
the othor two species appeared a little later (f. gevion-
gngis in October and B. ¥iRulniga in Wovenber - Fige 20).
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They occurred throughout the postmonsoon scason in
fairly good numbers, 7This is probably because the
recovery wos faster at Neendakars both at the surface
and botton due to lesser rainfall after July, Sven
by September salinity was around 32%e throughout the
water colum. It fell in Novesber dus to & spate of
heavy rains but it did not affect the density of hydroe
medusce at loendakara. '

These throe species were obscrved at Korapusha and
Beypore during the premonsocn period and also in December.
@pecies which were common at Mahe and Kallel cotuaries,
Maxirun population of Lutima commensalis wes cbgerved in
Apedl st Beypore (3440710 u°), Eizens sevionenala in the
same month at Kallal and Kesapusha (210/10 o) and
Blagkfordia vizainica in Mareh ot Beypore (300/10 u)
(rigo. 39 & 20). Butime noucalidopia wes obsorved at
Mehe in fairly good numbers in the premonscon pericd
(212/10 o) (in Apedd),

These three common species occurred sparsely in
Aprdl ot Thottappdlly (12710 n®). At Veld lake they
were oboexved in April end Moy (maximum density - 300/
'ﬂi‘cm'ﬂo
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The thyee common hydromodusae species vhich
occugred in these estuaries are essentially bracidish
water forme., Dlagkfordia virainica is a euryhaline
specice usually found in temperate and tropical estuaries
and ouampe and even in Caspian Sea and has o seattered
geogrophical distribution (Vennucel gt ales 3970). Elzens
 ghough it has been recorded from coastal waters of Trie
vandrum (Madr, 1983) and Doubay (lLele and Gae, 1935).
Eutims commngalis is confined to the estuapine waters only.
mmmmmau”um

The average annual density of hydromodusse varied
grom 843/10 n® at Boypore o 2/10 m® at Thottappdlly.
The mrpricsl abundance of hydromedusae is much less
compared to groups like copepada (thoy formed only 1.8%
aum—ammmmm, Liovere
memm.u
Chactognotha cannot bo overlooked, These groups f£lourish
copopods) are abundant. ligher numerical abundance of
these groups often drastically reduce tho copeped popus=
latien in the particular avea, At Doypore, in April,



total counts). A similar situstion wos cbecrved in

copepod densities were drastically reduced when there was
a toening abundance of hydromedusae and ctenophorese
Copopod densities were 11 and 383/10 w’ at two stations
dhere thet of hydromedusee were 1930 and 2050/10 o’
respoctively, However, at a nearby staticn copepod
donsity was 7595/10 n® where the density of hydromedusae
mmn’.

hed

-‘, 442420 ZANERORIOERS

Tuo spectes, Diptves shamisoonds °nd lepaid subteloddes
eccurred in these estuaries excopt Veli and Thottaprilly.
At Cochin, Neendakara and Deypore they were cboerved
Auring the postmonsoon months (Table 7). Both the species
were precent at Cochin during this peried., Only Dighyseg
chandgoonda eccurred ot Baypore (22/10 =" in Novenber)




w31 fBi=

mmmmmam
(26/10 #° in Novenber)e At Mehe Lo gubtololden wes
observed in May, Maximum abundence of this group was
soted at Kallad (526/10 m° in April) comprising both
the opociess
J These two spocics aye common in the inshore waters
of India (Daniel and Daniel, 1963) Rangarajem, 1973).
’ mwumwammnm
occurrenges at these river mouths is purely sccidental,

4,230  Lhanophokae

Bouzcbrachis globosg and BoEog sp. were the two
specios that cecurred in these estuaries. Thoy 4id not
cccur at Vold and Thottappilly. 2. gichogy wes the
commen Speetes and their distribution was similar to that
of hydvomodusse (Figs. 13+15) being abundant during high
(3226/10 o°) and Kopapusha (1916/20 u®) in Apeil, This 1
spoeles also cccurred in large numbers in the middle and J
pordod, (Maximunm demsity = 2180/10 m° in April ot Station
4).
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Porog ove was cbsegved in small numbers at

4.204. Shantomnatis.

mmmmam:mmm
saline perfod, 1In the Cochin backwater system meximum
aandancs of Chastognathe wes noted in My (200/30s),
our opocies, Sacitta snflats, . bedotd, S. cesanda and

Sreenivasan, 1971). Of the four species encountared
g+ bodotl wes the most common with posk abundance in May
(Wh £+ gnflaks wes more common during poste
menooon months (meximum density 60/10n° in Decenber -
Pig. 10)s S+ 9808048 opposred during the poak saline
menths of March and Apeil and deminsted the chactognath
population in this perfod, §. gubugta wes cheerved in
June and Doceomber in small numbers.

Suring the monscon the chactognaths were washed cut
of this estuapy. With salinity xecovery they appeared
at the mouth 4n low numbers by Novenber and gradually
spread further towards the head aleng with the salinity
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dncursion (Fig. 17). By April they wore prosent at the
head, though in low numbers.

Chootognaths were less abundant in other catuaries.
They were totally absent at Thottappilly and wore poorly
repregonted at kallal. Sagitsa enflata and Ze Redofd
were ©e two species commonly observed in othor estuaries.
In Necndakora ostuary S. hedotd was the common species
and cocurred throughout the year except January, June
and Dogonber while §. gnflata woe observed in low numbers
during the postmonsoon soason. S QORADAS was recorded
from this estuary in April. S. bedotl occurred in all
June &5 October at Deypore (pesk density = 126/10n° in
Januery - Fig, 20) end in premonsoon months and June at
Mahe (paak density - 372/10x° in April - Pige 10). At
m:.mmﬂmmmmm
the premonsoon while §. hadold dominated during poste
monsoon. L. S0flata cccurred enly in a couple of months
at Doypore and Mahe, 7The two specics were present in
April and May ot Veli.

4,3% of the total sooplankton counts. lHevertholess, as
mentioned carlier they heve profound influence on the



to breod in the Cochin backweter system during high
paline period (Nair, 1973). This species Lo by far the
commencst chastoghath occurring in the estuaries. In
the Cochin backwaters, §e nflata wes move shundant in
early premondoon. in the peak saline period of Marche
April §. geoania ves the dominant form, No such clear
pattorn in distribution of chaetognatha was discornible
in the othor estuaries, The Chactognatha oosurring in
mmumm-nmmu
withotand some salinity veristions. £. gaflotas 8. Redotl,
and . geognda occurred, albeit scently, in salinities
as low as 17,0, 8,5 and 1 3,08 Yespoctively,
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thros speeles of Cladocera, EVINO SeEORRLIS,
this otudy. memmﬁ
mwumumw The
atoteibution of Cladecera in the estuarine oystoms
mmmmmnmtm.
This group was usually cbsefved in the monsooh oF poste
mongoon months. mmnu-mmumu’
in Hovesbor, In other estuaries also they hod & similar
distribution and vere found during the lov salinity
mmn.mumm;.m
s choosved in April in low numbers (8/100°),

Gladocers form a dominant component of the limeptic
sooplaniitone In the oceans they often bloom into large
mmuwwswuwm
genotically, The three species cboerved in the estuaries
mmnrmmmmnmm
mmumummmmam
1972), Dut they were usually not cboerved in the estus-
mmnmmmm. Their
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interior parts of the Cochin backwaters during the

low saline monsoon period, albeit their dlstribution
umwmmmmmm
pratap and Haridas, 1975). Gimilar observations have
peen made by Nalr and Tranter (1971) in the Cochin
packwoters and Gosvand and Selvekumar (1977) in Mendovie

mwmmﬁ-umwum
a dlatom peak, s
Their abundence in the coastal waters alony the
west coast is however not restricted to the monsoon
period, Mamcmggmmm
owarms off Goa in April. purushan gt ale (1974) obsezved
cladosorans to be abundant along south wect coast of
Indla in Febpuary-dpril, A swarm of Ponilis AVAEestxis
aspociated with blue green alge Ixichodesmiug and
in March (Sakthivel and Haridas, 1974).
m.uwmmumm
Mmmmmqmumn:u.
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@uring poak premonsoon perfiod, Wickstead (1963) had
sugreoted a relation between diatom eontentration

fairly well imoun, Along the west coast of India
there is a general outhyrst of phytoplankton with the
cut beeak of monsoon and associated decrease of salinity
(Dandm g& Sles 1972), Competition from other sooplaniton
poriod may be restricting the oecurrente of cladocerans
in the estuaries during this seasem. Dut during the
and thore is a decrease in the zoonlankton abundance

in the estuaries (Haridas gt al., 1973 Reo, 1977),
This and higher primary production (Qasim, 1970; Devassy
and Thottathiri, 1974) in the estuaries during this
poriod may fecilitate the viability of cledocersns during
low saline period.

4,2.6. Smtxacoda.

Eugonghoecia aguleata wes observed in very low
numbops at teendakara and Cochin during peak premonsoon
month (April) when the salinity wes very high. This
gpecics i a common meritic form in the couth west coast



ammmnm. WMM

estuarios may be accidental, cther frosh water

ummmmwm‘u
thﬂMuﬂaumW
sition. 7he baekwaters of Cochin sustained a higher
mmummmumm.

Poak abundsnce of Cepepoda was in most Sases
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eboezved in Apetl (98,900/20n") and minimam (30/20m°)
in August, In other estusries the nusber of species
and their densitics were much less compared to Cochin.
Annual averages (Teble 5) showed that Kallai and Korae
pusha ectuaries ranked noxt (maximum density - 21,920/
100® at Kallad in April and 8,485/30n° et Korapushe in
May), Distribution of copepods was also similar in
these o estuaries, During the peak of the monsoon
poriod copepods were totally absent at Kallai (July and
Auguot) and Korapuzha (August and also in lovember).
At Peypore this group was absent during the low saline
months from July to September. The highest density
observed hare was in Novesber (10,368/10n°), Copepods
were gencgally poor at Mshe estuary alsc (masdman
donsity = 6,729/10n° in April) and were absent Guring
monsoon period, The distridution of total Copepoda
at Neendakaya estuary had a different pattern (Fig. 21).
During premensocn period they occurred in low dansities.
During the monsSoocn there was a general increase (but
lowest was recorded in September) and registered a
moxirme (2,363/100°) in Docember, At Veli higher
abundonce of copepods wee noted during April/tay
(masedoum donsity = 6,370/10x° in Aprill, They were
absent during August and September, Copepods vere
poorly represented and generally comprised of low
saline speeies at Thottappilly except in April (macimun
density in October - 963/10x°).
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Mastdmam number of copepod species was cbserved
in Cochin (48) followed by Neendakera (29), Veld (27),
Kopapusha (23), Kallai (20), Mahe (19), Thottappdlly
(19) end Deypere (17),

Three way analysis of variance (Table & D) was
mhmnmw.nmn“
the significant variations in their abundance over
months ond arcas of collections. Agartis con®xuxa
wag cignificantly most abundant species followod by
& snindsonde, Oerocalapus sindlig. csartio Rilebata
and fpoudodicptomig goxxicsudatus. Minimun abundance
was shown by the medium saline species 1ike Jgagtis
nlueoss ogarticlla lerelenglgs the neritic copepod,
Acapsiolla gRavelvi. A true plcture of the abundance
of tho rodium and low saline forme do not erorge since
the colloctions were made at the mouth of the estuaries.
The soagonal collections made in the middle and upper
roachec of the Cochin backwaters chow that they dominate
those apeas for a long period in the annual cyele,
However, at one time or another along with the rains
and conoequent selinity veriations all these spocies
shift to the mouth agea of all estuaries giving a
fairly good idea of their preferred habitats, The
peal saline premonsoon month April showed matimum
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abundance of copepod followed by Decerbor and May

and minimun was observed in August, Septerber and

July, Cochin backwaters again hed highest copopod
The distribution of common species of copopods

in @ifforent cotuaries is given in Pigs, 22«27,

. Gecurronce of other specics and their abundanco are

1ioted in Table 6,

Pandly Acartiidae had the maximum diversity in
those estuaries, Ten species belonging to this family
were rocopded. Family Peeudodiaptomidae rankod next
by having oight species, Other familiecs repwosented
had lesser number of speecies and were more Common
during high salinity regime.

A total of 51 species of Copepoda belonging to
24 gencra were obporved in the estuaries, Calanoid
copopods compeising of 43 species belonging to 13
familics constituted the majority. Six speeics of
cyclopoids belenging to 3 genera and 2 genera of
harpacticoids represonted by a species each conotituted
the romaining, About 50% of the spocies cccurved
sporadically or in small numbers.

ttpeirvam species assenblage was observed in Cechin
baclwotorce Among Acartiidas, Agartis conSrura.
A- bilchate end A. gniniceuda vere the most abundant



-85 g

species during premensocn and postmonsoon seasons and
had more or less similar distribution (Fig, 22 A).
They occurred in the middle reaches of the estuary

in postmonsoon and early premonsoon period. 5y April
these species penetrated into the intericrs along with
galinity recovery and could be traced upto the head
(Fig. 22 B and C),

acartla macifiga and Do gouthuolll were alco
predeminantly high saline forms occurring in these
seasonse But they were numerically not as abundant
at the carlier group, Also, these two species showed
a more of less restricted distribution and did not occur
beyond the middle reaches. A. qEythrags end 3. peglicens
were rocopded in few nuvbers during the poak salinity
period, Their occcurrences were restricted to the mouth
area. Doth are typically marine forms and while
Qe gEVragy 1s neritic, L. pegligens is an ocecnie specier

The dlstribution of these high saline spocies of
Acertiidae in other estuaries is more or less similar
as that in Cochin backwaters, A. SenSEUED, A. goind-
saudg ond L. bilobata were the common species occurring
during the high saline months. In general they were
numerically less sbundant than in Cochin backwaters,
At lieendakara A. goptrupg was present throughout the
year emcept in August, Higher numerical sbundance
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wag checrved during the postmonsoon then premonsoon

in thic cotuary. A. gpinigeuds occurred in compae
premonsoon end postmonsoon (Fige. 23). 4. Rilchata
did not ghow any consistent pettern inm its distribution,
These three specles were abundant at Kallai and Korapusha
during the premonsoon and postmongoon periods (Figs. 24 &
26), iigher abundance of these spocies was noted only
in April ot Mohe and in Bovenber at Deyposre, Their
population was poor especially at Mahe during other
montho,

Other high saline spocics 1ike Agartis mecifica
and 5. gEVEIESGE oceurred in lov numbers in these
estuarios in different months. A. geuthuolll occurred
enly at lahe ostuary in Hovember,

Ogarsda plumesa and Agartdella heralengip vore
species that occurred in medium saline conditions and
were abgont 8¢ the mouth of the Cochin backwaters during
the promonsoon period, Thoy showed a similar distrie
bution, During postmonsoon and early promongscon months
thoy were the dominant eopepods in the middle soaches
wvhere salinity values were roughly between 10 and 20%,,
As the promonsocn seascn progressed and calinity values
in this rogion increased (Fig, ¢ B « galinity distribution
April) their population maxima shifted to tho hoad region
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whore the selinity was eptimum, By July when salinity
abgent, lowever, during the monsoon period they were
presont at the mouth area where stratified waters with
medium saline conditions cccurred. It may be mentioned (Ral
during postmonsoon and early premonsoon seasons these

two opoties formed the dominant copepods in the interior
region of the backwater systom,

cskbia plunegs end sgortiolla horpolonuls ere
obsexved at Korapusha during June and Cctobor, Doth
were rore abundant in June (density 1793/10n° and
3502/10n° mospectively). At Kallad 3. plunous wes
obsesved only in November (10/10m®) and ). koralensis in
June (853/10n°). They were absent at Beypore and Mahe,
At leondakara these two species were encountored only
during postronsoon poriod, lowever, the cbecrvations
at tho mouth of these rivers do not nocessarily reflect
the dlotribution of the medium and low saline spocies
towards tho interiors.

deoxticlla gpavelvi 4o a low saline species and
thrived in the estuary during the monsocn pericd, At
Cochin this species thrived throughout the estuary during
the monooon period when the estuary becare fresh water
dominatod (Pige 22 C), They outnumbered other low
saline spocies of families Diaptemidee (ligliodianomus
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sdogtus end Allodiaptonus mixebilipes and Pooudo=
diaptonidae in this season, lHowever copepod abundance
iz for less during low salinity regirme compaged to
salino pericd.

2. cravelvi occurred at the mouth of Korapusha
density recopded at Forapuzhe was 1784/10m° in October
and 745/300° in June at Kallal, This species was not
cbserved at Heendskara, Deypofe and Mhe.

 Femily Peeudodiaptonides had eight species in the
estusrine waters. P. gexkAcsudatua eod R jopsal vwere
in higher abundance at Cochin and showed less tolerance
to lower salinities. 2. geprigaudetus occurred in
ether cstuaries also during the premonscoon and poste
abundant during premcnsoon and occurred in higher den-
sities (392/10n° in December) during postmonsocm. At
during premonsoon and postmonsoon. Other high galine
were B, posiond end B aupivilliie. 2. mtenl v a s
recordod enly once from Cochin backwaters, Thoy occurred
more €roquently at Neendakara and Kogapazha while
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2. ausdvilil froquented Fallad and Beypore cotuaries
(maximun donsity - 1226/10n° in April at Kallad),

P. snnapndaled exhibited a wide range of salinity
tolorance (0 - 35%,) but preferred stratifiod vaters of
Cochin thay occurred throughout the year at the mouth
region with meximum abundance in July, when the moasoon
wap at its peak and the surface salinity fell to near
pore values. But this species was absent in April when
the wetor column was vertically homogeneoun, In spite
of the wide range of salinity tolerance emthibited, it
water conditions prevailed, At Kerapusha and Deypore
thie species was present only in June, At Mahe they
were chocrved in March in high densities (S45/30n°) and
also in postmonscon. At Kallal they appeaped in March
and May and occurred in small nuwbers at Neendakara
during carly premonsoon, monsocn and postmongoon months..

Z. binchand malsvalug. Eo Sellincagse and Ogehi-
dlontaris aEeoEus were the low saline spocies belonging
to fonily Pooudodiaptomidee. E. Rinchanl seloyalug wes
observod at Cochin and Xallai estuaries during the monsoon
porfod, Maxioun density 213/10n° was noted at Kallai
in Jume. J» Sollingeree and Apchidiavtooup SEOOKUD
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were cbocrved during September and October respectively
in small numbers. These two species were not encounte-
ered in other estuarics except ). SEOoEUS which was

Four spocies belonging to Faracalanidae namely
asrosolonus edndliss e gibbor, Popacalanus eracgixostric
and 2. gguloatug were encounteped in the estuaries. A)l
but e gilbor were observed in high abundance in Cochin
bacismtors and thrived in the lower and middle reaches
during the high saline months.

He gindlig was common during high saline months
at licendakara, Kallai, Beypore and Mahe estuaries, At
abundantly during the postmonsoon. P. souleatus
occurred more frequently at Deypore and Kallal cstuaries
and spersely at Neendakara and Mahe, Both the speeies
oeccurrod enly in Deceomber at Ferapushe estuary. J. gibbor
was oboarved in small numbers at Neendakars, Forapusha
and Mahe estuaries in December, Unlike families Acare
tiidee and Poeudodiaptomidse, family Paragalanidae has
no low saline spocies occurring in the estuaries,

the other calanoid copepods which occurred in the
estuarics were mostly curyhaline marine forms beloaging
to various families like Calanidae, Eucalanidae, Centro-
pagidat, Fontollidae, lucicutiidae and Temoridaec,



While some of them occurred up to the middle reaches
of the Cochin backwaters during high saline perioed,
most cecurred enly at the mouth ereas, Among them
labidocora mpctinata and Gentyopaces alcockd were the
specics which were common during the premonsoon in all
the estuaries, They were less tolerant to lovey
reachos of Cochin backwater systeme Labidocors aguts
was rocorded in small numbers at Cochin and Deypore
estuarios Suring May and January respectively, Other
speeics belonging to the genus Ceptropageg namoly

€. fupcatug, S Senudremiz and C. SEispinogig vore also
recordod £rom Cochin and Neendakare during high saline
menths, S. Sonuiremig occurred in higher density
(342/30n%) at the mouth of the Cochin backwaters in March,

Specles like Eucalanug monachus, Sanihocalanus
common in coastal waters were observed at Cochin barmouth
during high saline menths. L. mopachug end Z. attenuatup
werce recorded at Neendakara during April and August in
Neendalara in August. This is an oceanic bathypelagic
specice and is probably carried to the coastal vaters
during the upwelling perdod, Zemoka Suzhinata end
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T. ghulifexg were encountered at Cochin and Korapusha
auring January and Novesber, 2. St¥lifors cccurred in
higher densities (115/10n°) in the Cochin baclwators
in Jenuery. 2. Sucbinasa was present at Neendakara
alee in Mareh, I+ Suxbinats 19 lmown to fopm lawge
gwarme at times in the coastal waters (Haridas gt @le.
1900) . |

The cyclopold cepepods in these waters included
five spocies of the genus Qithona namely Qo DaBa.
9. hebos, O xigida, 9. besvicornis and 9. nlunifors
and cpocies of Copvcagug, Soepa and Sopuhizing. Among
the genus Qithona, Q- DARS and Q. hebeg were more commen
and ahibited tolerance to lower salinities. Q. nlumi-
foga end Gnoon sp. were observed at teendakara during
Mereh. Copveagus and Saphixina Sppe ocougred at Cochin
in small numbers during the high saline months, Carveagus
op. Was obsorved at Neendakara estuary also Auring pro=
monsoon and postmonscon period.
and Butorning acutifrong were obgerved at Cochin and
Heendakara ostuaries. E. agutdSrons is a coactal
spocics, The other is estuarine and exhibit wide
tolerance to salinity varistions. Rcrecotolla cxacilis.
another neritic harpacticoid (Harides and Rao, 1981)
copopod of the coastal waters was once cbgerved at Mahe
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Copopoda which constituted 69,5t of the total
counts of sooplankton at the Veli laks was the demde
pent group throughout the year except in July. Twenty
mmﬂum“a”mm

Masedmam donsity of copepods in the Veli lake was
menthe the mumber of copepods dwindled to 12,7 (in
July) of the tetal mumbers, Copepods were absent in
August and Septenber,

salinity wos avound 2%. and bottem salinity was 1SE,,
copopod fauna was a mined asserblagS. _mw
alse ccourred ealy in small mumbors. Qe SESNSIVA

showed mestdmun abundence during this perted (355/10n°
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in January). Esgudodiaptonug anpondaled end harpecti-
The bottom salinity in this estuary was around
mmmuutmmmwmmu
low, Dotween 0,7 to 3,2%.) and it foll to 2,55, in
June, lowever, during this poriod high saline species
1ike jgortia eentEuxa o Oe geindcouda, d. QEVEDEDAR.
b 06iica, & bilobata, Aeccalonua einklise -
datug, 2. jonesd. B aukdvilll, Zomega stvlifoxa.
Along with these a few low saline forme like Eugudodia-
stomus hinchand malavalug and P anpandaled wore also
cbserved, Of these, j. gEntXusa, A. sninicanda.
Ao pecifica and Agrocalania SANALAS were the common
spociot. These species occurred in high donsities
during April and May, In June and July the salimity
of the woter column was very low, Dut still high saline
formo 1ike Je SeDSEUEQ. S. adoocids Be QUELVALLLe |
2. seszigondatus, E. sopondaleds ke meetinats susvived
albiet scantly. The low saline specios P. Rinchand
mmﬁnmumumm
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In Cotober and lovember only medium and low
saline cpecies like jgoptiella keralensis, d. gpavelvd
and jcoxtia nlugoss were present (Fige 27). J. hoxa-
1e0ais occurted in high density in October (724/10m°).
Eogududdontonus apnandaled wes also observod in October
{salinity of the water column was 0,6%,), In December,
the bottem salinity went up to 23,4%, and the surfoce
valucs romained at 2,6M., Dut the copepod fauna
included, in addition to all the high saline species
Scoptda necliceng, Zoptoons cRochlis, sereealonug alboeR
in fou nurbers. Eaeudodioptomus binchomi malavalug was
aleo prosont and showed the maximum density in this
mumd,,

Salinity wes very low at Thottappilly lake throughe
at surfoce in June and 7,9%, at the bottom in January).
The copopod fauna was comprised of mainly low saline
species belonging to families Acartiidee, Pooudodiaptoe
midae and Diaptomidae during most of the months emcept
in April (Teble 7). Maximum denpity of copepods was
obsezved in October (963/30n°), During Januory to
Mareh o mimed assemblage of species like Agortio gentrurs,
de hidebotas O Dlumosd, Aeortiello kexalengigs Qe SEQ~
elvi and poudodioptomus binchoml malayalug wes obgserved .
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Low saline spocies were more abundant among those
during this period. R. binchond malavalug showed
madrum Gonsdty (214/10n°) in Pebguary, In Apedld
higher saline species 1ike A. gontEura, Ae bilobata.
e gnindcoudss Acxocalapus gimdlis, Pooudodicptonug
sarricaudotug, B ausivilll, Ceotropages aleocki and
Sithong pana formed the bulk of the copepod fraction.
A+ Sontxuza was comparstively more sbundant in this

month (34/200°),

During the other months, except in Juno, Suly
and November when the copepods were absent in this
lake, only the low saline species of the family Acartiidac
sinctug ond Alledisptonug mirabilines of Diaptomidae
and pome frosch water Syglopg Spe were cbsorved,

He giogtus ond A mirabilings were the common spoecies
having maxirum densities in Cctober (342/10m® and 552/
30m® respectively). Aghidisptonua SEooEus, o low
galinc Pooudodiaptomid was recorded from this lake in
Decorbor. This species was present in the Cochin
backwaters also during Cetobor.

The copepod feuna of the eight cotuarics studied
comprised of 18 families. Of these speciecs bolonging
to familics Acartiides, Peeudodicptomidae and Paroe
ealanidoe were the most common forme ond formed the
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bulk of the copepod component of the zooplanikton.
Among these scartiidee always dominated the counts,

in the Cochin backwaters, the three familice constie
tuted 95,1% of the total copepoda (Acartiidee, 63.1%;
Ppoudodiaptomidas 12% and Poracalanidee 200). At
dlaptonidon (%) and Paracalanidae (2.5%) togother
forming D1.9% of the tetal copepods, At Kallai these
familics contributed to 08,6% of the total copepod
counts, Acnrtildee being 72,54, Psoudodiaptonidoe Te%%
and Paracalanidae 8,6%, At Beypore and Mahe Acartiidee
constituted only 53.8% and 57.4% respoctively. Pseudo-
diaptomidoe showed o higher concentration at Mahe being
25.3% of the total copopods. At Beypore it fozmed 9%,
Family Paracalanidoe constituted 20,546 and 8,9% in
these two estuarics respoctively, 89.8% of the total
copepods wos eonstituted by these threc familios at
Heendakaras, Acartiidae contributing 67.6¢, foeudcdia-
ptomidoe 34,50 and Paracalenidae 7,75, At Vell they
formod 70,55, 6.7% and 9,7 respectively, togethes
constituting 95,9% of the total, At Thottappilly they
15,5% and Paracalanidae 0,5¢), The rest 49% wap formed
by spocios of the family Diaptomidae and some cyclopodds,
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This group included mestly species belonging to
gamily Camaridae while a few hyperid amphipods
ccouzred in small numbers in some memths, Doing
mostly benthic, only part of the population which
periodically migrate to the wator colum is normally
represented in the plankton samplesc. They contribute
Mnumuwmmm
beon found to ocour in large nuvbers in muddy areas.
Ww“muquhomﬂﬁmm
cccasionally, In the Cochin backwaters, this group
was socopded in July (560/30s°), Of the eleven species
in this bockwater system eeeusring C. Sridgnonya is the
commonest, exhibiting a wide range of salinity tolerance
(grom 0.1 to 27,7%,) with peak abundance attained in
medium salinities (Nair, personal communication).

At Rorapusha, Mshe and Deypore they wese found in
(3000/102°) in Hovember, They occurted during proe
monsocn and monsoon periods only at leendakora and at




observed only in small numbers at Thottappilly and
Veli lahes, Marugen gt ale (1900) have xecorded 6
species £rom Veli where Miotis digitaty wes the
abundont species.

4.2.9., Sopusatidog.

tered in the estusyies. Higher abundance was always
mummmmmu
mmmmmmﬁmm
Masdsun donsity of this species b Cochin wos 240/30°
in My and 727/10n° at Neendakara, Another spocies
ke Syzug wes aloo present in the Cochin baclkwaters.

2¢ was prosent cnly from May to June and maximin density
mmmu’nm» This species was not recorded
(April) e hongend were prosent upto the head of the
Cochin bockwaters, Another sergestid, JEQtRD ©Pe
monthe in small numbors. Le hongeni hed a more or less
mwanmmnmm
abundance during the high saline period, It was not
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obsczved in these waters during the peak mongoon
pericd, Maximum abundance was observed at Deypore
(2080/10n° in May) when they constituted 39,2% of
the total mooplankton, At Kallai they occuzsed in
higher abundance (1226/10n°) in Apedl, Aggtos Spe
was cboerved at Veli in small numbers in Sepbosber,

ke hongend was observed at Thottappilly in verious
montho,

4.2,10. jugidecea.

Ehopalophthalous indieus was present in very
small numbers during the high saline months in the
Cochin backwaters and once at Veli lake, They were
not cboorved in the other estuaries, ILike amphipods,
the distridbution pattern and abundance of Mysidacea
cannot be gouged from their numbers in the prooent
collections since they are actively migrating forms
and usually come to the column only during night,

4.2,11. Cumogga.

Another benthie group, occasionally found in
planikton collections, cumaceans werce observed in all
the cotuaries in small numbers during different seasons.
At Kallai, Keérapusha and Mahe they were observed once
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Guring the premonscon period, At Deypore thoy
occurred during April, Moy and June with mestimum
density in May (144/10m%), They were present at
Veli and Cochin estuaries only during the monsoon
scason, laximum density noticed at Cochin was
157/10n° in July. They occugred during premensoon
and mengoon periods at tieendakara - maxirum density
observed was 226/10n° in August.

6.,2.12, JZoonada.

Those ergenisme occurred in vary small nurbors
in the plankton samples collocted from Cochin and
frequently at Cochin backwaters during monsoon and
postmonsoon period mwuuwme-’un)
they wose present enly in March at Korapusha (9/10m%),

492,13, Invextebrate Joxvag.

becopod larvae constituted the majority of
invertobrate larvee in chese estuarise waters. They
ranked next to copepods in overall abundance of soo=
plonkton in the estuaries (9.4%), They fosmed 17.9%
of the total annual counts at Mahe estuary followed by
Veld (15.,6%), Deypore (14,7%), Neendakara (11.4%),
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¥allad (9.3%), Thottappilly (8,6%), Cechin (7,9%)
and Forapusha (7.3%).

Zeoa larvae were very common and occurred in all
the peagons with peaks usually during the premonsoon
months, excopt at Deypore and Neendakara estuary
where moxdimum density was observed in December
(3216/20n° and 269/10n° respectively), At Kallal and
Vell mudoum density wes in May (1471/10n° and 650/20n°
respoctively) while it wes in April at Kerapusha and
Mahe, At Cochin they were cbgerved throughout the
mmanumu&mmym
Pebrusry (720/10n°). Zesa larvae were quite sbundant
in the middle and upper reaches of the Cochin backwaters
in pre and post monsoon Seasons. At Thottappdlly
soea occurred in small numbers during the promonSoon
monthe and algo in August and Decembers

Lagvoe of penaeid and caridean decapods at
varieus stages of developmont werc present in these
waters almost throughout the year, These included
Penocus dndicug, lesapenceus dobosonds e DEDUCOROZ.
e 8£5inie, Uackobrochiun Eosenbergdd and i idallae
Higher abundance of these were noted during the pree=
mongo-n and postmonscon periods, They were more
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abundont in the Cochin backwaters, and maximun
Gonsity wos vocorded in December (4490/10n%). At
Boypore also highest density wes in this month
(1004/205%), (Pdgs, 13 & 15). Migher densitics were
mmummum
Korapurha and Mahe, These larvae were obseorved in
small numbers at Thottappilly also throughout the year
excert lovenber) .

Aldms larvae of squilla were present in gmall

hmmmhmﬂm
(¢3/206°). Thyllosoms lervee occcurred at Neondakara

estuszy in Apeil (33/30n - Table 7).
Cirripedy larvae were present in these cstuaries
axcopt at Thottappilly, They were present throughout

density = 360/10n° in Pebruary), In the other estuaries

and June, Iighost density wes in Rallal estuasy in
Apeid (1404/20n%), At Doypore, Neendakara and Veli
they were poorly ropresenteds

Polychaste lorvee cccurred in all the estuaries
in various perfeds, in small numbors.
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lorvoe of FPhoronida occurred in low numbers at Cochin
baciwators during April., Plutous larvee of Echino=
present at leendakara and Mahe in May,

4.2.%4. Elab soos and JoEvae.
mn_mymwm:m
at the posk of the menscom. In the Cochin backwaters
in July ond August, Maximum density was 420/10m°
in November, At Kallai, Beypore and Mahe they were
ot Kallad (506/10n%) in Maxeh,

vators (namiman density 820/10u° in July). They vere
present at the middle reaches by Nevember snd at the
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density (207/10m%) in December, The lasvee vere
present during all seasons et Heendakara, Kallai,
poakk denoity varted, They cccurred in small mumbers
st Thottappdlly lake.

§.2,15, duosndiculoxis.

30n%), They wore cboesved mostly during the pres
mongoon period at Kallai, Deypove, Mahe and Foyapusha.
(masedrun density 702/10s° in April), they ccoursed
ooly in awall mumbsrs in othere. They were also
sbserved in low punbers at Neondakara during eosly
premonsoon (January), monscon and postmensoon pariod
(loverbopwdecanber) s

4.2.36. Zhaddocnse

Thaliaces which is common in marine sooplankton
are usually sparse in the estuarioes. The salp Ihalia
mmmuumahm
bockwotors in Apeil. Thalieces did mot occour in
othor cotuaries.
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4.3. Sepexal discuseion.

The sooplankton of the estuaries comprises of truly
mmmmmmam
stencholine marine and freshwater species., The latter
two axe only stragglers into the estuaries, carried by

are sbic to thrive in appreciably large nusbers near the
mmuu“mnmm
MW““M&MW’MMM
lation 4o very low, The entire recruitment of this class
1s probobly from the adjoining neritic waters through

arbitrozy since most of them exhibit a wide range of
salinity tolorance. However, this grouping ic based on
their cbserved abundance, and these spocies coour in
mmhmmun.
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Seme of these high saline forms which are classie
£ied as truly estuarine occur in the inghore waters.
but in low numbers, The probable resscn is compotition.
mummtw:m-umwm
rance of Poeudodioptomid species of Richards Day, South
sugvival was at around 38%, salinity, They contend that
it 1o not salinity but competition from marine organisms
that provent them from surviving in the sea, The adapta=
tion of the estuarine fauna to tolerate extreme fluctua-
tions in envirenment allow them to flourish in the
estuory.s Similarly, the euryhaline marine organisms
which frecuent these waters must be facing competiticn
of the estuaries is its high standing stock, counts and
thus the high turn over at secondary level in goneral,
compared to the adjoining sea, The peak zooplaniton
standing crop and counts cbserved at Cochin bhaclkwaters
in this study was 0.8 mi/i® and 10410/h° respectivelys
In other ostuaries also sooplankton standing sto€k and
and Frishnomurthy (1972) cbserved an average standing
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stock of 2 m/A® (meximum 4 ml/n®) and counts of
92,000/ (mosximam 206,000/m°) from Vellar estuary
during sumer months, Orindley and Wooldridge (1974)
socordod the density of o single estuarine copopod
asudodiontonnn ShAEMAEA 08 high as 42,7004, T
contrast, the ecastal waters, let alone the opon ocean,
are far less productive, The annual range of sooplankton
blomass vas £rom 0,07 to 0,3 mi/® and counts were bete
ween 92 and 1001/ in a nearshore environment in the
southwest Soost of Indla (Haridas gt gle, 1960), Repre
sentative figures show that the average biomass ranged
betwesn 0,07 and 0,08 miA® ‘(leir gt ales 2977) and
0,00 and 0,3 MA® (Nair gt Gles 1981) in the Doy of
Bengol and 0,00 and 0,1 mi/k® (Sair g ales 1970) in
the Arabian Sea, In the Andamen Sea the range was from
0402 o 0.1 mi/s® and with counts of 7 to W/A®
(Madhupratap g& ales 31981),

The resl reason for this enormous diffexences is
not prebably due to large scele variations in primary
production between the two environments (the differences
ummwamumm
is only marginal, and not consistent - seo, Gasim @k les
1969 Rodhakeishna g% ale. 1970 a,by Mhattathiri g ales
1980), but boeause many of the estuarine crgonisms are
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omnivores and feed on detritus and bacterio as well
(see Chapter 5). Large quantities of detritus and
the estuaries and food is probebly never a limiting
gactor flor the estuarine mooplankton.

Clinal changes associated with scasons a¥e much
mWhhM«“ﬂMﬂcw'
scssnic environments. Sooplankton standing crop is
high and high saline species are diverse during the
saline period, In copopods, sbout 10 true estuarine
specion belenging to families Acartildse and Fesudodiaw
ptomidne abound in the estuariss during this scasone
As the salinity incresses from mouth to head of the
estunrion, these species age able to invade and propagate
throughout the estuaries, A few species of the family |
Paracalanidse are also able to successfully compote with
these species but sre essentially neritic forms, The
haline marine forms with limited distribution 2 8
mentionod earlier,

on the otherhand, species vhich preferved medium
saline conditions were represented by only two form vis,
they oecugred in large numbers éuring the saline period,
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“hen the meonsoons reduce the salinity to near
freshw tor conditions, seoplankton standing crop and |
counts are very poor inside the estuaries, All the
high saline and medium saline species are totally |
flughod out of them, About 6 low saline copepods
represented by the families Disptomidae, Poeudodiapto- |
midae and Acartiidae occur in the estuaries during the |
monsoon soason, Mowever, A cortiella gEavelyd is the
only cpocies which show some abundance in this period.

Dut ite peak densities are nowhere near the abundance
ghowed by the high or mediun saline species. Other low
saline opecies such as Heliodleotomus cinctug, Alledia-
ptomus nikckilines, Peudedioptormg binchand medoxalus.
B $odlinoorge and AXchidioptomis SEROEUS occur in
very low mmbors.

Thus memsoonal innundation, tidal incursion and
apsociatod changes in salinity are the main factors
gactors sush as temperature, esygen coftent ond avai-
lability of food age apparently of secondary importance
as far as tropical estuaries are concerned., The inabie
1ity of the low saline sooplankton founa to thrive in
larger nurbers during the low saline poriod is surprising.
It 4o probobly becouse they are not able to withstand
unenploitod ot socondary level during this poriode
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£al1 eontrol the sooplankton sbundance of thoso wWaters.
grove cnvirenments of Forto Nove (sunderaraj and Krishna-
mrthy, 1981), looghly estuary of west Bangal (Sarkar
-um.wummdmm
“nu’o

soported to vay from 2700/8° in July to 23,9004° in
cetcber, Zooplonitton Sounts Tenged fxom WA o
300,000/° in the estuaries in Victoria, Australia

estuary ‘hsh raingell is move or less evenly distrie

buted tiwoughout the year has an abundant fauna compared
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umummm vWhile this is
.ummww-mmmwm
mmmmmwumu
different waters. cirripede nauplii dominate the
mw.a.mm.wx. Polychaete larvae
mmummmta
Harragensett Bay. (The absence of veliger larvae in the
Mmmumuwmww
size used), Zeea larvae of Bracura have boon reperted
thMdmmm
mmum—m. In the present colle=-
mmmmumaumw
at Hecndakara and Beypore estuaries.
mwwummm
in the estuaries with a pevennial connection to the sea
mammmmau
ewo lakes studied (Veli and Thottappilly) is pexhaps a
1ittle tangential to the usual assumptions. There is
nmmuuwummm
wmmmmm
ummuuuummmw
pecciber) whan the lake has no free connccticn to the ses,




It has to be assumed that they might have como through
muﬂlwﬂmmummum
ﬂwhmmmd*mm

. botton water.

A mined assemblage of estuarine copopod species
(consioting of low, medium and high saline forms) was
often encountered in these estuaries, At Vell during
memwmmu.
(surfoce) and 15%s (bottom) medium and low saline species
W-mummmum
punbers, But from March to May high saline species were
dominant forms (salindty 2 to 23%,). But in June when
mumm—mnmnl..ahu‘
galine forms were cbserved, Again in July when near
mmuanuummw
asssicadatus @08 2. QuEivAllA doninetedy Br uERAIE
dominatod copepods at Kallal in April when the salinity
of the woter colum was around 35%,). In October when

wmmmmwma’m
to dominate. At Thottappdlly lake, low saline forms were
mWhmﬁMumﬂhWﬂg
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