
1. mar. biol. Ass. India, 2001, 43 (1&2) : 31 - 40 

Seasonal distribution of phytoplankton in Nethravathi estuary, Ma e 
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The variations of phyt,y,,,,u., .,,,, mce to abundance and distribution have been stud;-.' 
in relation to temperature, salinity and nutrients in the Nethravathi estuary. Trimodal distribu 
pattern of phytoplankton was observed with higher production during May, June July 
NTzw. - Dec. The vhvtoplankton biomass varied between 1132 and 65514 cells/m3. Diatc 

we the mi onents of phytoplankton followed by green algae, dinoflagellates, 1 
een algae )flagellates. Green algae were more abundant during the periods of 

~~mperaturt  ~ I I U  J L ~ A A A I ~ ~ ~  while diatoms, dinoflagellates and blue ween alnae were relatii 
higher during higher ions and s ue condit 

nent in 
system. .. . . 
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:on vary 
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Introduction 

Phytoplankton form the prime compo- 
the food chain of an ac co- 
Species of phytoplankt , in  

their dominance and diversity due to 
changing physicochemical and biological 
factors. Information on phytoplankton 
composition, distribution, spatiotemporal 
variations, abundance and succession 
from the estuaries of India are available 
(Gopinathan, 1972,1975; Joseph and Pillai, 
1975; Santhanam, 1976; Thangaraj, 1984; 
Jayalakshmi et.al., 1986; Edward and 
Ayyakkannu, 1991; Murugan and 
Ayyakkanu, 1993; Mishra and Panigrahy, 
1995; Tiwari and Nair, 1998). Informa- 
tion of the hydrography and nutrient 
dynamics of Nethravathi estuary is avail- 
able (Bhat, 1979; Reddy. et. al., 1979; Sahu, 
1981; Reddy et. al., 1991 and Reddy and 
Hariharan, 1995), but the information on 
phytoplankton abundance and distribu- 

In is rat 
vestigat 

~ysico-c 
ethravai 

A&&.. 

tion 
and 
m-" 
J l l I V  

due 
low 
..,.I.. 

ies Envj 
ding fa( 

:her me; 
ion was 

. . 

3gre. Hf 
underta 

. ~ 

mce the 
lken to s 
- .  

! presen 
;tudy thc 

ti( t 
in 2 

seasonal n, distr , species 
cornposit d abun of phy- 
toplankton ana the influence or selected 

PI 3 
NI 

variatio ibution, 
ion an1 
. - .. 3 c1 

dance 
-.--- - c  

(meters 

ironmen 
:ilities a 
-\rt 

in tht 

The authors are grateful to the Direc- 
tor of Instruction, Fisheries for encourage- 
ment and the Head, Department of Fish- 
er ~t and E for pro- 
vil .nd helg ; the re- 
search wc, ,. 
Meterial and methods 

Nethravathi river takes Dirtn in the 
western ghats and flows westerly, joins 
Gurupur river before draining into the 
Arabian Sea near Old Mangalore Port (12" 
50 'N and 74" 50 'E). It has an intrusion 
length of 19 km with an average depth of 
2m except at the confluence where a depth 
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of 7 m during high tide has been reported. 
Estuary receives large quantity of fresh- 
water laden with high volume of sus- 
pended materials during south west 
monsoon season. The estuary is charac- 
terized by mixed type of diurnal tides 
(Reddy, et.al., 1979) and on the basis of 
salinity fluctuation and the circulation 
pattern " tuary is grouped as a v " 

mixed 

The area rnvesngared includes r e  107 

part of the esl rhich is 
extending bek conflu' 
Light House at old  under ana trajal to- 
wards upper stretch of the estuary (Fig.1). 
Monthly samples were collected from the 
fixed stations during high tide using a 
dinghy with outboard engine for 16 
months from Feb. 1993 to May 1994. Net 

ronrnental parameters - temperature, sa- 
linity and nutrients - nitrate-N and phos- 
phate? were determined by following 
st methoc :kland and Par- 
s( '2 and : et.al.,l': 
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Results 

Seasonal and spatial variation of phy- 
  plankton cell counts are presented in 

le Fig. 2. The phytoplankton density 
aried between 1132 and 65514 cells/m3. 
he distribution of phytoplankton showed 
trimodal pattern with higher biomass 
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Phytoplankton crop was mainly con- April - May. Thallassionema nitzchioides 
tributed by 5 important groups. viz. dia- during June - July and Nitzschia seriata, 
toms, dinoflagellates, green algae, blue Chaetoceros curvisetus, C. indicus, C, 
green algae, and silicoflagellates (Fig. 3). loranzianus and Ceratulina bergonii in Nov. 
Qualitative composition of phytoplank- - Dec. 
ton indicated a total of 58 species of which 
35 were diatoms, 9 dinoflagellates, 8 green 
algae, 5 blue green algae and 1 
silicoflagellate in the Nethravathi estuary 
(Table 1). Diatoms were the major com- 
ponents of the total phytoplankton and 
their population ranged between 324 - 
33147 cells/m3 and their biomass was high 
during pre-and postmonsoon seasons and 
low during monsoon period. Blooms of 
diatoms were observed during April to 
June and Nov. in the estuary. Species of 
Ceratulina bergonii, Nitzschia sigma, N. 
closterium, Chaetoceros loranzianus, C. 
curvisetus, Rhizosolenia styliformis and 
Streptotheca indica were common during 
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Fig. 3. Distribution of difierent groups of phy- 
toplankton at different stations in Nethravathi 
estua y 

The green algae were important groups 
and were dominant only during monsoon 
and early postmonsoon periods. Their 
population varied be'tween 128 - 30277 
cell/m3.The blooms of green algae were 
observed during June - July, mainly con- 
tributed by species of Mougoetia, Spiro- 
gyra, Ulothrix and Zygnema. 

The blue green algal populatic L- 

ated between 52 and 50500 cells, Y 
were dominant during premonsoon and 
absent or less conspicuous during mon- 
soon and postmonsoon periods. They 
formed blooms during the montk il 
- May by Oscillatoria sp. 

I of Apr 

The dinoflagellates varied between 112 
- 2551 cells/m3. Their population was high 
and consistent during premonsoon sea- 
son and blooms formed during M i 
May by species of Ceratium furcri s 
--td Peridinium depressux- - 

i fibula. 
92 to 4t 

~igh dur 
. 

arch ani 
r, C.fusu 

Silicoflagellates were h ing Feb., 
:arch and April mainly conmouted by 

Dictoyochb Their populatio i 
between ' 521 cells/m3. 

in variec 

Only few species of phytoplankters 
ocurred during most part of the year. The 
relative abundance of 11 most common 
form of diatom are presented in Table 2. 
Species of Ceratulina bergonii, Chaetoceros 
curvisetus, BidduIphia mobiliensis, Rhizo- 
solenia styliformis and Ceratium fusus were 
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Table 1. Species composition of phytq 

Phytoplankton F N 

BACLLARIOPH~LCAE 

1. Amphiprota gigantea - - 
2 Astmmonella japonica R  - 
3. Bacillaria parado 
4. Bellerochea mall 

5. Bacteriastrum h, 

lphia mobi 

~lina berg( 

a. Lnaetocam mmzserus 

9. C. decipens 

10.C. lorenzianus 

ll.C. indicus 
12.Coscinocira poly 

13.Coscinodiscus 

occnrl 

14.C. ma 

15.C. g r t ~ r , ~ ~  I\ I\ 

16.C. pmorahrs R  R  
17.Fragillaria intermedia - - 

n Nethrm rthi estuar 

R R R R R R R I  
- - - - - - - .  

xa 

ells 

ualinum 

6. Biddu 

7. Ceratr 
n r r . -  . 

R C R C  

C R R R  
" n -  

b - iridis 

,rginatus 
,..a. 

I - - - - -. 
D D  _ , - - -  p n  . - - -  R  

R -  - - R - - - -  
- - R  - R  F R  
- - - - R R R R - -  

- - : F F - R - - -  

R R - C R F C R R C  
R  - I 

F  R 

K K F C  K I .  K  K K  
- - - R -  - R  R -  
- - - - - -  R  C F  
- - - - . K 

R  - - - - - - ,  

R  . 
- R F - - -  

R R R - - -  

n n R R C - - - - - -  
- - - R R R -  - - - R - - - - -  

18. Hemidiscus hardmannianu 

19.Lq?tocylindricus danicus 
20. Navicula mem branacea 

21. Nitzchia closteril 

22. N. longissima 

23. N. seriata 
24.N. sig 
25.Pleum 

26.P. elongaturn 

27.Rhiwsolenia alat, 

28.R. styliformis 

29.Skeletonema cost 

30.Streptotheca ind 

31.Synedra formosa 
32.Thallasosiosira decipens 

33.T. subtilis 

34.ThaIlassionema nitzschiodes 

35.ThalIassiothrix longissima 

urn 

ma oar in( 
)sigma dirt 

dica - - 
rturn R  R  

'aturn 

ica 
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DINOMIYCEAE 
1. Ceratium furca R R F C  R R  R R  I 
2. C.tripos R R  - - - - - - - - - -  - .  
3. C.fUSllS F F R F - - - - - - -  C R I 
4. C. m a m m  - R R R  . 
5. Dinophysis miles - R F R  - - - - R R  - - K -  

6. D m d a t a  - R R R F R R  R - -  
7. Peridiniuim depressum R F R - - - C F R - - -  R R R -  
MYXOPHYCEAE 
1. Anabaena spp. - - R R -  - - - t - .  
2. NOS~OC spp. - - R -  - - - - - - K - 
3. Oscillatoria sp. - R R R R F F - R - - -  I 
4.Trichodesmiumtheibautii F R - R - - - - - - - - - I 
5. Spirulina major - - - - - - - - - -  R -  R -  

CHCOROPHYCEAE 
1. Cylindrocytis sp. - - - - - R - - - - -  I 
2. Cylindrocytis sp. - - -  C -  R -  - - - - - - - 
3. Microspora sp. - - - - - - - c -  - - F 
4. Mougoetia sp. - - - - R C R R R -  - F 
5. Netn'um sp. - - - R - - - - - - - - 
6. Spirogyra sp. - - - -  R C - R R F R -  
7. UZothrix sp. - - -  R C A F -  - - - F 
8. Z y ~ e m a  SP. - - - c - - - - -  R -  - 
SILICOFLAGELLATES 
Dictoyocha fibula R R - R R -  - - - - C 
A-Abundant > 5000 cells/m3 C-Common > 1000 cells/m3 
F - Few >500 cells / m3 R - Rare < 500 cells/m3 - Absent 

more dominant during premonsoon pe- (May), 25.4 - 2 7 . 1 ~ ~  (June - July) 4 
riod while Coscinodiscus occulus iridis, - 27.9" C (Nov. - Dec.). During 1 e 
Ceratium furca and Peridinium depressum corresponding period salinity values were 
were present throughout the year in the observed to be 26.3 - 31.6 %o (May), 0.5 
Nethravathi estuary. - 2.4%0 (June - July) and 3.4 - 21.9 %O 

and 26.1 
[he saml 

The relationship between phytoplank- (Nov. - Dec.) respectively. Salinil s 

ton biomass and essential plant nutrients fluctuated between 0.5 to 31 n 

- nitrate and phosphate are presented in Nethravathi estuary. 

iy value 
1.6%0 i~ 

Fig. 2. Water temperature varied between Nitrate-nitrogenvaried between 1.1 and 
24.2 and 31.S°C (Fig.4). During the pe- and 7.28 pg - at/l and higher concentra- 
riod of peak phytoplankton biomass, tem- tions were recorded during monsoon and 
peratures recorded were 31.6 - 32.1°C lower during April - May and Nov. - Dec. 



ibIe 2: Sec; 

onths 

rsonal variation in m 

Yceros Biddulphia Nizschia Rhizo- Pleuro- Thallassio- Ceratium C.fusus Peridinium 
setus mobiliensis seriata solenia s i p  nema @r@ depressum 
Ius- 
i i s  

styliformis elongaturn nihschioides 



Distribution of phytoplankton in Nethravathi estuary, Mangalore 37 

Edward and Ayyakkannu (1991). The 
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toplankton population was more d u r i l ~ ~  
pre - and postmonsoon seasons and lower 
during monsoon period. However, some 
peaks observed during monsoon were due 
to green algae. ! tions were 
made in Cc 2ters by 
Gopinathan (1972), Devassy and 
Bhattathiri (1974), in Mulki estuary, by 
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Chandran, 1987; Roden et al., 1987; De et. 
al., 1991; Tiwari and Nair, 1998). The high 
density of phytoplankton during 
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