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STUDIES ON THE ESTUARINE COPEPODS OF IR'DIA 

P.  PW~ESWARAN PILLAI 
Ceti tral Marine Fisheries Research I~tstihite, Cochin 

This paper embodies a discussion on rhe pelagic copepods, especiaIJy the calanoids 
inhabiting, as transitory or permanent residents, the estuaries in India. Out of the 67 
specics of calanoids recorded from the estuarine naters of India, 36 specics occur in the 
backwaters around .Cochin. The occurrence, distribution and seasonal abundance of 
these species in the estuarine system around Cochin is dealt with. In addition, the in- 
fluence of the physicochemical properties of the environment on the spatial and temporal 
distribution of these specics is also discussed. 

I N T R O D U C T I O N  

IN comparison with the considerable amount of knowledge gained on the studies 
of the biology of the estuarine plankton in higher latitudes, practically little is known 
about the biological aspects of the planktonic elements in the estuaries of the tropics. 
As pointed out by Seweli (1934) the brackishwater area ' forms one of the main high- 
ways by which certain constituent elements of the marine fauna of the Indian Seas 
encroach on and finally establish themselves in freshwater'. Pariikkar and Aiyar 
(1937) opined that the studies concerning the biology of animal life in the brackish- 
water is interesting as we find hsre an intimate associatio~l of the animals of the Sea, 
backwater and freshwater for life in a common habitat. 11.1 the present communi- 
cation specific attention has been given to the study of calanoid copepods because 
of the interest that some species such as those belonging to the families Centro- 
pagidae, Pseudodiaptomidae and Acartiidae hold as transitory f o m ~ s  or permanent 
residents in the overlapping environn~ental conditions. 

I am grateful'toDr. S. Jones, former Director, Celltral Marine Fisheries Research 
Institute, for the encouraging guidance. My gratitude is due to Dr. E. G. Silas, 
for suggesting the problem and for the kind help and encouragement given during 
the course of my study. 

Earlier works on Copepoda of the estuaries in India are confined to the descrip- 
tions of species or records of their occurrence in different areas. LittIe work has 
been done on the ecology of estuarine copepods. 

A faunistic list of calanoid copepods of Salt lakes and thc associated estuarine 
system of Calcutta including the Hoogly river estuary was presented by Sewre11 
(1934). Subsequently, Dutta et al. (1954) studied the planktonic fauna and the 
seasonal variations in the occurrence of copepods of the Salt lakes. 

Sewell (1919, 1924) reported on the copepod fauna of Chilka lake and more 
recently Devasundaram and Roy (1954) hike discussed briefly the occurrence and 
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seasonal variations of the copepods in the plankton of the ~ h i ~ k a  lake for the period 
1950-51. 

There &e brief references to Copepoda in the accounts on the brackishwater 
fauna of Adayar and other estuarine areas around Madras, by Panikkar and Aiyar 
(1937), Krishnaswamy (1953), and Cbacko et a/.  (1953). 

SetveIl(1919) described a new copepod from the Cochin Backwater. The first 
attempt of making a systematic study and ecology of the planktonic copepods of the 
Cochin Bachater was made by George(1958). Wellershaus(1969,1970)hasgiven 
a detailed treatment of the taxanomy of some of the copepods of the estuarine system 
around Cochiu. Pillai (1970) while giving a list of the Pseudodiaptomidae of the 
Cochin Backwater has also described a new species of the genus Pseudodiapton~lrs 
Herrick. 

The following authors also have contributed to our knowledge of the copepods 
inhabiting brackishwaters of India : Brehm (1953), Desai and Ba1 (1961), Kasthuri- 
rangan (1963), Kiefer (1928, 1935 and 1936), Lindberg (1940, 1947 and 1950), SewelI 
(1948, 1956) and Ummerkutty (1960). All the above studies have either recorded 
or described a total of 62 species of calanoid copepods from different estuaries in 
India as follows : 

LIST OF CALANOLD COPEPODS RECORDED FROM DIJTERm-T ESTUARIES 1N INDIA 

[Faunal composition is indicated by ( x )  mark. Single ( x )  indicates occurrence 
of species in different environments, double ( x  x) indicate their primary preference 
to different saline conditions. An (*) denotes species recorded from Cochin Back- 
water.] 

Family CALANlDAE 
"1. Canthocalanus pauper (Giesbrecht), 1888 - x >: x 

Family EUCALAlW3A.E 
#2. Ezicalanus crassus Giesbrecht, 1888 . . - x - X  x 

Family PARACALANIDAE 
3. Paracalmzrs dubia Sewell, 19 12 . . - X X x 

"4. P. crassirostris Dahl, 1893 f. cochinensis 
Wellershaus, 1969 . . - x x x 

"5 .  P. aculeatus Giesbrecht, 1888 f. major 
Sewell, 1929 . . - x X X 

*6. A~roculanu~ sinzilis Sewell, 1914 . . - x X x 
+7. A. monachtas Giesbrecht, 1888 . . - Y x x X 

' 8. A. inermis Sewell, 1912 . . - X X x 
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Mixo- 
Limnetic haline Euhaline 
(K* (0.5- (30.0- 
0.5 %,) 30.0 %,) zk40.0 %,J 

Family CENTROPAGIDAE 
*9. Ce~ztropagesalcockiSewell, 1912 . . - x x  . X 
*lo. C. furcatus (Dana), 1849 . . - x X X  

'1 1.  C. orsinii Giesbrecht, 1889 . . - X X X 

"12. C. trispilzosus Sewell, 1914 . . - X X X  

*13. C. tenziiremis Thompson & Scott, 1903 - X X X 

*14. Isias trogica Sewell, 1924 . . - X X X 

Family DIAPTOMIDAE 
15. Phyllodiaptomus blanci ( d i  Gurne), 1896 X x 

"1 6.  Heliodiaptomtls cinctus (Gurney), 1 907 x X 
17. H. contortus (Gurney), 1907 . .  X x 
18. H. vicittus (Gurney), 1907 .. x x  
19. H. pulcher (Gurney), 1907 . X X  
20. Tropodiaptomtrs orientalis (Brady), 1886 X X 

"21. T. nielseniBrehm, 1953 . .  x x 
22. Sinodiaptom~is indicus (Sewell), 1934 . . x x 

"23. Allodiaptomus mirabilipes Kiefer, 1936 . . X X 
24. Neodinptomus strigilipes (Gurney), 1907. . x x 

Family PSEUDODJAPTOMIDAE 
#25. Psei~dodiaptonlt~s annandalei Sewell, 1919 
26. P. biqghanzi Sewell, 1912 . . 

"27. P. bingl~arrzi nzalayaltrs Wellershaus, 1969 
*28. P. jonesi Pillai, 1970 . , 
*29. P. ardj~ma Brehm, 1953 . . 
30. P. d ~ b i a  Kiefer, 1936 (=P. an~tarzdalei 

Sewell) , . 
31, P. aruivillii Cleve, 1901 . . 

"32. P. serl-icaudatus (T. Scott), 1894 . . 
*33. P. tollir~geraa Sewell, 1919 . . 
34. P. hicktnurii Sewell, 1932 . . 
35. P. lobbes Gurney, 1907 . . 
"36. P. mertorzi Fruchtl, 1923 . . 

Family TEMORlDAE 
"37. Tenzora rrlrbinata (Dana), 1849 . . - x x x 
38. T. styIifera(Dana), 1849 . . - x x x 

Family CANDACIIDAE - 
*39. CanLcia bradyi ~ i - s c a t t ,  1902 
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Mixo- 
Limnetic haline 

(<Zt 0.5- 
0.5ya) 30.Oxo) 

Family PONTELLIDAE , 

*40. Calanopia ell@tica (Dana), 1849 . . - x 
'41. Labidocera pectinata Thompson & Scott, 

1903 . . - X 
*42. L. pavo Giesbrecht, 1889 . . - x 
43. L. gangetica Sewell, 1934 . . - x x 
44. L. kroyeri Brady var. nov? Krishna- 

swamy, 1953 .. - x 
"45. L. Icrojeri var. gallensis Thompson & 

Scott, 1903 - X 
46. Pontella andersoni Sewell, 191 2 . . - x x 

"47. P. danae Giesbrecht, 1889 var. ceylonica 
Thompson & Scott, 1903 . . - x 

Family ACARTIIDAE 
&48. Acartia (Qdonfacartia) centrura Gies- 

brecht, 1889 . . - X X 
*49. A.  ( 0 .  spinicalrda Giesbrecht, 1889 . . 1 - X X 
'50. A. ( 0 .  erythraca Giesbrecht, 1889 . . - X 
"5  1 . A. (Acanthacartia) chilkaerrsis Sewell, 

1919 . . - x x 
"52. A. ( A , )  plumosa T .  Scott, 1894' . . . - x x 
"53. A. (Euacartirr) south~velli SewelI, I914 . . - x X 
"54. A .  (Qdot~tacartia) pac$ca Steuer, 19 15 . . - X X 
"55. A. sp.= - .  x x 
*56. Acartiella keralensis Wellershaus, 1969 : : - x X 
"57. A.  gravelyi Sewell,' 1919 . . - X X 

58. A. major Sewell, I919 , .  - x X 
59. A. minor Sewell, 1919 . . - X X 

"60. A .  savelli Steuer, 1934 . . - x X 
61. A. tortmlijbrnzis Sewell, 19 12 .. S X  X 

Euhaline 
(30.0- 

M.O %,j 

Family TORTANIDAE 
* 6 2 .  Tortanus (Tortanla) forcipatus (Gies- 

brecht), 1892 . . - x X X 

1 Rqxrded also by Abraham, S. (1970 : Curr. Sci., 39 (5 )  : 115-1 16). 
ZDescribed as Acartia biloba by Abraham, S .  (1970 : Crrrstacea~ra, 18 (1) : 49-54). 



OBSERVATIONS ON CALANOID COPEPODS OF COCHIN BACKWATER 

.The hydrography of the Cochin Backwater has been studied by George (1958), 
George and Kartha (1963), Ramamirthm and Jayaraman (1963), Nair (1967), 
Cherian (1967), Qasim et al. (1969) and Qasim and Gopinathan (1969). All the 
above studies have shown that the hydrographic parameters are adapted to an 
annual rhythm showing sharp changes during the monsoon month with the onset 
of rain. According to the trend of salinity of the surface waters of this area, there 
appears to be three distinct periods in any year : (!) a period of low salinity 
from June to September, (2) a period of graduai rlse in surface salinity from 
October to January and (3) a pre-monsoon period from February to May when the 
channel surface contains waters with salinity comparable to that of the inshore waters 
of Arabian Sea. 

Monthly variations of salinity and temperature observed for the period of the 
present investigation are given in Figure lb. The zooplankton abundance at  the 
fixed station (Fig. la) was associated with the changes in the salinity and thus could 
be related to the monsoon cycle. Maximum standing crop occurred during the 
period of high salinity when its constituents become similar to that of the adjacent 
neritic waters. Low volulnes were found to occur during July to September when 
the salinity of the surface water reaches minimum values due mainly to the large 
influx of freshwater. Ilowever, as shown by Qasim and Gopinathan (1969) the 
tidal influence on the salinity is quite considerable in the backwaters. The pro- 
nounced tidal flushing throughout the year due to the connection of the backwaters 
with the Arabian Sea results in the influx from time to time of many marine forms 
into the estuary. This incursion into backwaters of marine fauna is conspicuous 
during the months of high surface salinity but during monsoon months with the 
influx of freshwater many marine organisms disappear from the surface stratum. 

SEASONAL DISTRIBUT~ON AND FLUCTUATION OF CALANOID COPEPODS 

Quantitative and qualitative estimations of calanoid copepods of Cochin Back- 
water have been made from plankton samples collected by 50 cm conical net of 
mesh size 0.33 mm along surface during July, 1968 to July, 1969 from a fixed station 
(Fig. la). Total estimates for 1,000 m ~ f  water filtered have been calculated and 
monthly averages are plotted for the same period. A total of 38 species represent- 
ing 21 genera and 11 families of calanoid copepods were encountered in the sampIes 
colle~ied. Investigations on 13 species belonging to 6 families of calanoid cope- 
pods have been carried out to understand their distribution in the backwaters in 
time. Two distinct peaks were observed, one during November and the other during 
February (Fig. Ic). George (1958) opined that considering copepods as a whole 
' the variations in the abundance have not clearly shown any relationship with the 
variations in the salinity, their maxima and minima having occurred during the 
periods of both low and high salinities'. However, based on the observed peaks 
in the occurrence of calanoids it would appear that copepod biomass is higher 
in backwaters during the periods of increase in temperature and salinjty. 

. . 
The species-wise analysis dealt with below comprise those species that are 

numerically abundant (Fig. 3). 
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FIG. la.  Map showing the station position in Cochin Backwater where observations were 
made. b. Fluctuation in salinity and temperature for the period July, 1968 to July, 1969. 
c .  Monthly fluctuation in composition (Combined) of  13 species of calanoid copepods in the 
Backwaters duringJuly, 1968 lo  July, 1969 in relation to the fluctuations in salinity. 

Family Centropagidae : 
Caltropages furc5t~rs (Dana) : (Fig. 3 a? b) A predominantly marine 'species. 

Present in the collection from November to May with a peak in February. During 
January, females were observed to carry spermatophores attached to the genital 
segment by coupler sheath. Different stages of copepodites were present from 
November to April. 



Fie. 3. Relative percentages, by counts, of 13 numerically abundant calnnoid copepoas.i~~ 
Cochin Backwater during.the period of July, 1968 to July, 1969. (a=Adults, b=Copcpoditcs) 

~ h t r o ~ a ~ e s  orsinii Giesbrecht.: (Fig. 3 a, b) Present from October to February 
with a peak in November. Several copepodites were present in November and 
females bearing spermatophores were observed during January and February. - . 
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Centropages rrispinas~rs Sewell : (Fig. 3 a) Occurred in the plankton from 
September to April with a peak in January. Different copcpodite stages were 
observed in December and January. 

Family Diaptomidae : 
Heliodiaptomlis ciricha (Gurney) : (Fig. 3a, b) A predominantly freshwater 

species, occurred in the collection from July toOctober with a peak period in October. 
Late copepodites were observed along with the adults during this period. 

Family Pseudodiaptomidae : 
Pseudodiaptomus serricazldattrs (T .  Scott) : (Fig. 3a) Occurred in the collec- 

tion from October to May with a peak in February. Late copepodites and adult 
females carrying eggs were present in the collections in January. 

Pseudodiap~omzrs annmldalei Sewell : (Fig. 3a) Occul-red more or less tlirough- 
out the year from September to June with a peak in February. Egg carrying fcmaIes 
were observed in November and f ebruary. 

Pseudodiap~omzis mertotii Fruchtl : (Fig. 3a) Occurred twice during the period 
of observation, from July to September (peak in August) and from February to 
June (peak in March). During March copepodites were present along with 
the adults. 

Family Tetnoridae : 
Temora turbinaia (Dana) : ((Fig. 3a) Present in the collections from September 

to June with a peak in November. During September, late copepodites were found 
along with adults. 

Family Ponfellidae : 
Labidocera pectinatu Thompson and Scott, and L. kroyeri var. galla~sis 

Thompson and Scott : (Fig. 3a. b) Both are typical marine species and occurred 
during the periods of high salinity from January to April, registering a peak in 
February. Fenlales of both tliese species bearing coupler sheath and spermato- 
phores were observed in the coIlections during January and February. Different 
copepodite stages of these species occurred from January to April. 

Family Acartiidae : 
. Acartia spi~zicallcln Giesbrecht : (Fig. 3a) Present in the collections Ihroughout 
the pear from August to July, with a peak in April. 

_ hnr t i a  ceittrurn Giesbrecht : (Fig. 3a) Present from October to May with a 
peak in April. 

Acartia erytkraea Giesbrecht : (Fig. 3a) Occurred in the collections from 
November to May registering a peak in November. 

A study of the distribution of various species that are recorded from 
;he backwaters and the range of salinity within which each species in the collection 
has been found to exist shows that many species are having limited distribution, 
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particularly the marine element, in the estuary (Fig. 2). No decisive conclusion 
could be drawn on the tolerance of these species to different salinity gradients as 
only limited data is available. 

SALINITY (%J 
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Fie. 2. Observed salinity ranges of 23 species of calanoid copcpods found in the Backwaters. 

A general survey of the collections show that many species such as Centropages 
furcatus (Dana), Pseudodiaptonlus jonesi Pillai, P. serricaudatus (T. Scott), Temora 
turbinata (Dana), Acartiella spp. and Acarria spp. were breeding in the backwaters. 
It is also noted that typically marine species such as Lubidocera pecrinata Thompson 
and Scott, Labidocera kroyeri var. gallensis Thompson and Scott, and the fresh 
water species Heliodiaptomus cinctus (Gurney), evincing fortuitous dstribution in 
the backwater areas were also found to carry eggs and sperrnatophores during the 
periods of incursion into brackishwaters. I t  would appear from the data presented 
earlier that the main breeding season for these 13 dominant species is from Novem- 
ber to.March. Further studies on the biology of estuarine copepods are in progress 
for understanding the breeding cycles of different species of copepods and the num- 
ber srnd longivity of the broods. 
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. The present investigations as well as the works by earlier authors (Sewell, 1956 ; 
George, 1958) show that the calanoid copepods of the families Pseudodiaptomidzz 
and Acartiidz offer good examples of spatial distribution in reIation to different 
ecological conditions. Gradations of distribution from marine to freshwater condi- 
tions are evinced by different species of the above families as indicated below : 

Acartia sditl~ welli. 
A. erythraea 
A. spinicauda 
A.  centrura 
Pssudodiap toinrrs 

serricaudutlrs 
P. nzertoni 
P.  aurivillii 
P .  hickmani 
P.  ardjwza 
P.  jonesi ' 
MARINE & BRACKISH 

A. plurnosa 
Acartiella 

gravelyi 
A. keralensis 
P.  annandalei 
P.  binghanti 

A. chilkaensis 
Acartiella mii~or 
A .  major 
P. tollingerae 
P. binghami- 
molayalus 
BRACKISH & 

FRESHWATER 

Acar tiella tortani- 
formis 

P. lobipes 
FRESHWATER 
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