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DIEL CHANGES IN PHYTOPLANKTON POPULATION IN THE
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ABSTRACT

Diel changes in surface phytoplankton were studied in Mandovi and
Zuari estuaries during pre- and post—monsoon -seasons at two stations in each
estuary— one near the mouth and other in mid-reaches. Phytoplankton cell
counts indicated an overall greater value in the Mandovi. Mean counts for
the whole day (24 hrs) at the mouth of Mandovi' and at mid-reaches were
13,600 and 15,200 cells/l respectively in the premonsoon. In the post-
monsoon period the counts were 55,800 and 37,600 cells/1. The corresponding
figures for the Zuarti were 10,100 and 17,200 cells/1 in the premonsoon and
2,100 and 2,000 ceils/1 in the post-monsoon. In general, higher concentrations of
phytoplankton were ncticed in the morning hours during premonsoon in the
Mandovi and during post-monsoon in the Zuari indicating seasonal changes
in the two estuaries. The two estuaries, thus exhibit a contrasting picture
during the two seasons.

Observations were made at two stations in the Mandovi estuary in December 1971
and May 1972 and in the Zuari estuary in February and April 1972 (Fig. 1). Sampling was
done at 3 hourly interval- Phytoplankton samples preserved in Lugol’s iodine and 3%
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.. Fig I, Location of the sampling stations in the two estuaries.

195



Devassy and ‘Biiargatia . :

0061 001 00€ O0OSI 008y — 00¢ 00Sy 00€I QoL — — 00pLT 00691 0CI = 00891  0tBO
0061 — 00€ €091 00T — — 00LZ 000T 00597 00T — 00€9T  00I¥T  00E  COI 00LE1  0tSO
008¢ 00Tz 00T OovEe OOLI — 008 006 00L0 O00EH1. 00T — . 00ZvI. QOLI oz O00F 0Ov1l  OfT0
008 — 00¢ 00S o081 — - 0081 00O 008L1 O0F ©00% OOELE 00011 = OO¥ — 00901+ ~DEET
00Z1 — 00f 006 000 00T 007 0091 OI10 00I9 00c — 008§ 000¢ 00z — 0087, Of0T
007z 001 00E 0081 0O0I1 -~ — 001 0001 Q0TT 00SST 008 00T 009vT  00t8 00t ooﬁ. 0oL  0ELI
00£1  — 00¢ 000 Q09T — - 0091 0061 00101 00z — 0066 10744 001 —  00tY oekt
0%r — 009 00¥E 0091 — 00l  ~0O0SI 0091 008§T 001 00T 00SST 0008 — 00T 008L oelt
00gEl  — 00T 0011 Q0LI — 001 0091 00€T OPS01 09l OF O¥POT  00Stl  — 00seT  0£80

.suostas uoosuoli-jsod pue -aid ay) Suninp A:

¥njss 1ienzZ oyl ut suone(ndod :ogss_ao;am ul suoneliea I ‘I 2901

U00SUOW-ISO

suostos uoosuow-jsod pue —a1d o) Junmp L1eNISI (AOpURE{ Yy U

, . . uonealas

00881 00#CT 001 000ST 009LT 009¢ 009 oopez (OLO - — — — -Q0ON 0081 — — 0051T 0080
oo_oo,m = 0opl 00Z6v - 000701 — 0098 00bL6 0or0 000SI 008 00F 008¢l  00E(T o0y 00F 0050T - 00SO
009SL 00by 0OL 00SOL 0O0ZEll — ' 000F 00T601 0010 - cOOT1  — . 00F 00911 o00F — 00T CO8¢% 0020
009€L - 00ZE O00pOL 00TS6 009¢ 009 000¢8 00CT 009t -~ — 009¢t 0089 COCT 0OCT  00%9. 00£2Z
0097S . — - — 009Z¢ 0008 — 00cy 0009L 0061 0069 co1 — 0089 0008 001 — 006L 0002
00pLE — 00Vl 0009¢ 000SY 00¥CT 00.€ 0096t 0£91 00PLE 00T 00T 000LE 0081 — 00t 0091 00L1
0001 — 001 006 oovl. 0o — 0:01  00t! .00zl — 00v Q0801 0088 OO0F 009 COSL oorl
000z — ~.— 000T 00901 Q08 OO 00t6 ©0CO1 COPEl Q0T —  00CEl 000ZI 00T 00T 00911  OQOLI
00bEE — 0081 Q091€ 00l¢E CO91 CO9 Cu6SE (040 CObzT ocoL CCy COOS] Coc6E €09 CO8 006.€ 0080
_uepjueid s;e]  swoe vopjueld sefle  soip|  SWOE ssnol]  uoypjueld oede  sale]  sulOE uopjue[d oedje sojef = swWoy sInoyYy
-0)4yd oedje -pedvp -1 -o1kyd 1BWIO -1a8ey -1 ul -o1kyd 1910 -leBey -d -oifyd 1y -P8e) -eig ut
[BloL  JoyiQ -ould 1e101 -oul owty, [E0L -owmQ , [L2LSA § .. -owmdg JwnlL

7 uoneig 1 uoneis T uoneis 1 uonelg
UocOSUCWaIg

1 suonejndod uoiyuejdorfyd uf suoliensea PICL [ 2/95]

196



Diel changes'in’ phytoplantion population

, formalm, were allowcd 10 setﬂe and then cell counts were made- Standard Mohr’s method

was used for estimating salinity. Other algae, as ment;oned in the text, denole mainly
flagellates and a few green algae-

The Mandovi estuary

Table I shows the diel variations in phytopiankton populationé in ;che Mandovi
estuary during pre— and post~monsoon seasons at the two stations-

Postimonsoon: The two stations selected in the estuary were about 7 km apart’

(Fig- 1)- Salinity at statxon i vaned from 28-17 to 34.4%_ and at station 2, from 20.08 1o
33.28% -

Diatoms dominated in the phytoplankton followed by dinoﬂagellaies and other
algae- At station 1, Chaetoceros (15,000 cells/1) dominated amdng diatoms, followed
by Planktoniella, Navicula, Melosira, Cyclotella, Biddulphia, Skeletonema, Triceratium,
Bacteriastrum, Ditylum, Amphora, Asterionella, Rhizosolenia, Streptotheca; Corethron,
Pleurosigma and Hemidiscus- Maximum concentration of diatoms was noticed at 0100 hrs
(109,200 cells/1) and minimum at 1300 hrs (1,000 cells/1)- Dinoflagellates were comprised
of Ceratium, Peridinium, Dinophysis and Prorocenirnun in the order of abundance. Maximum
number of dinoflagellates was observed at 0400 hrs-

At station 2, some of the neritic diatoms like Chaetoceros and Skéletonema were
sparse unlike station 1. The diatom Stephanopyxis (8,800 cells/1 at 1900 hrs during
flooding) was dominant and followed by Biddulphia, Coscinodiscus, Plankitoniella,
Cyclotella, Bacillaria, Ditylum, Rhizosolenia, Melosira, Streptotheca, Nitzschia, Diploneis,
Pleurosigma, Navicula and Triceratium- Maximum councentration of diatoms (70,500
cells/1) was observed at 0100 hrs (high tide). Dinoflagellates were mainly contributed
by Ceratium, Peridinium, Gymnodinium, Dinophysis, Noctiluca and Prorocentrum- Their
-maximum was found again during high tide at 2200 hrs (3200 cells/1)-

Premonsoon: Observations were made on 17/18 May 1972 at the same locations:
Station 1 had more marine influence than station 2 and salinity vacied from 33.2510
35.35% - At station 2, though the highest value was almost similar, the lower value
declined to 30-1%;.- during the low tide.

Phytoplankton was dominated by diatoms at both the stations. At station 1 Cosci-
nodiscus (24,400 cells/1) was maximum at 0800 hrs during the low tide followed by Navicula,
Pleurosigma, Thalassiothrix and a few other diatoms. Peak value of total phyto-
plankton was obtained duringlow tide at (800 hrs (39,300 cells/l), where diatoms alone
<ontributed 37,900 cells/1- Highest number of dinofiagellates (800 cells/1) was recorded
at 0800 hrs (low tide). Noctiluca, Peridinium, Dinophysis, Ceratium and Ornithocercus

-were the main dinoflagellates.

At station 2 also the trend of diatom popilation remained more or less similar

~ and ‘' the dominant forms were Coscinodiscus, Navicula, Pleurosigma;, Streptotheca,
Cyclotella and Thalassiothrix. Other algae were maximum at 0800 hours (7,000 cells/1)-

. Phytoplarikton population was greater at station 2 during this season coinciding with the

197



Demy and Bhargava

plant p:gment values observed by Bhargava (1973). During the mght a decline in phyto-
plankton concentration was noticed at both the stations- The pcak however, comc1ded
with the low tide and low salinity-

The Zuari estuary

Table IT shows the diel variations. in phytop]ankton populations in the Zuari estuary
during the premonsoon and the postmonsoon seasons at the two stations. '

Postmonsoon : ‘Observations were made on 3/4 February 1972. Salinity at station 1
varied from 31.2.to 32.6%0 and at station 2 from 31.02 to 32.37%; -

Phytoplankton population waslow atstation 1. Pigment studies made by Bhargava
and Dwivedi (1974) revealed low values.- Maximum phytoplankton was recorded at 1300
brs (4,800 cells/1)- Navicula, Coscinodiscus, Melosira, Nitzschia and Surirella were the
dominant diatoms- Dinoflagellates were represented by Dinophysis, Peridinium and
Ceratium and their maximum was observed at 0700 hrs (800 cells/1)-

At station 2 also the condition was almost similar but the maximum cell count
observed was only 4,000/1 at 1600 hrs.

Premonsoon : Samples were collected on 28/29 April 1972 from the stations located
about 6 km aparct- During this period salinity values remained more or less stable.
Maximum phytoplankton was observed at 0830 hrs (16,900 cells/1) at station 1 and
Surirella, Coscinodiscus, Streptotheca and Navicula were the dommant diatoms. Dinofla-
gellates and other algae were sparse-

At station 2 phytoplankton organisms were maximum at 0830 hrs (27,400 cells/1).
and Streptotheca (13,700 cells/1) was the most dominant diatom.

- A comparison of the twe estuaries would reveal certain interesting features. The
overall algal crop showed a greater concentration in the Mandovi estuary as compared to
Zuari- Itis difficult at present to attribute a specific reason for this- However, earlier '
observations have shown that Zuari is far more turbid than the Mandovi (Bhargava
and Dwivedi, 1976)- Probably the estuarine conditions prevailing in the Mandovi estuary
may be one of the factors for the higher abundance of phytoplankton. Similar results
have been obtained from the Cochin Backwaters also (Qasim, Bhattathiri and Devassy,
1972; Devassy and Bhattathiri, 1974). Inthe Mandovi during post-monsoon period when
38 genera of diatoms were encountered at station 1, there were 41 genera at station 2.
But during the pre-monsoon period, diatoms were less than half of the post-monsoon,

population- On the contrary, in Zuari while premonsoon studies revealed a high diatom. - -

crop, the post-monsoon observations showed a population several times less- Pigments.
showed positive correlation with phytoplankton in the Mandovi- This estuarine-
system revealed the dominance of diatoms ihroughout the post and premonsoon seasons.

whereas in  Cochin Backwaters dmoﬂagellate dominated .during premonsoon (Devassy
and Bhattathiri, 1974).

The difference in phytoplankton populations of the two estuaries as noticed in this.
study may be due to the different tide and turbidity conditions in the two seasons- Also-

the inter-mixing of these two estuarine waters through Cumbaijua Canal makes this.
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system an unique environment and detailed investigations would further elucidate the .
ecology of phytoplankton-
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