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Introduction
Copepods which constitute the bulk of zooplankton 

are more sensitive to climate change than the environmenta l 
variables. Hence Richardson, 2008 describes zooplankton as  
“beacons of climate change”. The northern Indian ocean has been 
identified as one of the 17 climate change hot-spots of world 
oceans(Hobday et al.,2008). Reports are lacking on the impact of 
climate change on copepods except Stephen, 2010. 

The study of copepods during 1998 to 2005 showed a 
glaring decrease in the abundance of some species during the period 
of study. This can be a milestone in realizing the alteration of copepod 
distribution in coastal environments.  
Material and Methods

The samples from the mixed layer were studied for 
species composition and are compared with earlier observations 
during International Indian Ocean Expedition(IIOE,1960 - 1965). Data 
obtained from subsequent programmes of Northern Indian Ocean  
were also utilized.

1. UNDP/FAO(1970-75) 

2. NIO cruises (1980-90)      

3. MR-LR  (1998-05)

Zooplankton samples were collected onboard FORV Sagar Sampada 
using MPN net.

Copepods were identified using monographs on Indian Ocean 
Copepods(Sewell 1942-1947, Bradford 1990)

Increasing sst in northern 
Indian Ocean is well evident 
in situ and satellite data  
PrasannaKumar et al  2009.
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Temperature (oC) in EEZ of Arabian Sea

It has been found that an increase of sst

 

by 0.02oC along the coastal waters from 1961-2005 
by many oceanographers.  Vivekanandan(2010) reports that sst

 

would increase 2.0 to 3.5oC 
by 2099. The long term changes with sst

 

increase results in frequency and intensity of 
cyclones in the northern Indian Ocean (Prasanna

 

Kumar et al 2009 & 2010)
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Primary production in the EEZ of Arabian Sea

Arabian sea is one of the most productive areas of world oceans because of the regular 
upwelling along western and eastern coasts. Areas of high phytoplankton are recorded 
during summer monsoon. Along with this high frequency of Harmful

 

Algal Blooms are 
also observed during the study period.



Copepod data from the IIOE

Areas of high density were observed along 
the upwelling belt of Somali and Arabian 
coast.  Coastal waters along India with 
coastal upwelling also showed high 
abundance of copepods. In the NE 
monsoon period copepods were abundant 
along the southeast coast of India. Among 
zooplankton copepods act as sentinels of 
environmental changes and any alteration 
in the distribution or phenology

 

will have 
far reaching implications on their 
predators especially fishes.
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Coastel

 

areas from 9.00o

 

North to 12o

 

North presented rich zooplankton biomass during 1998-2005
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Copepods are the initial prey for all juvenile fishes and 
forms the major food for most pelagic fishes



In a synthesizing study on the copepods of the Indian Ocean Madhuprathap

 
and Smith 2005 formulates few assumptions on decadal changes 
comparing John Murray 1930, IIOE and JGOFS 1990s collections. In

 

the 
IIOE (Stephen et al.,1992) identified 17 major taxa

 

in the pelagic realm. 
They have categorized Eucalanidae

 

as the most abundant group in 1960s 
and the taxa

 

dominated in John Murray collections two decades back. The 
carnivorous Euchaeta

 

was the second most abundant taxon. In JGOFS 
(1990s) while Eucalanidae

 

was the most abundant taxa, the sub oxic

 

–

 
resistant genus Pleuromamma

 

held the second position in both seasons. 
In the IIOE this group was the third abundant component. They

 

 
attributed this to the spreading of O2  depleted waters in 1990s suggesting 
a possible selective pressure of sub oxia

 

on copepods in EEZ.



The decrease of density of Eucalanidae

 

is striking in the MR-LR 
collections. Similarly the percentage of carnivorous copepods namely 
Euchaetidae, Augaptiliidae, Oncaeiidae, Corycaeiidae

 

and Oithonidae

 
showed significant increase. Dominance of  small herbivores namely 
Paracalanidae

 

is very evident.
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Table showing the changes in the abundance of copepod taxa

 

during different decades

Percentage of  major copepod taxa,IIOE(1960‐1965)
Percetage

 

composition  of copepod taxa

 

during 1980‐

 

1990( NIO) Data
Percetage

 

composition of copepod taxa‐1999‐

 

2005(MR‐LR) 

SW NE SW NE SW NE

Calanidae 4.1 1.7 Calanidae 5.5 2.3 2.6 1.7

Eucalanidae 44.6 27.3 Eucalanidae 8.3 8.8 3.2 4.5

Aetididae 0.7 1.6 Paracalanidae 25.9 17.2 25.4 20.6

Euchaetidae 25.2 24.2 Clausocalanidae 7.4 6.3 10.4 6.4

Scolecethricidae 1.9 2.7 Euchaetiidae 3.3 7.6 5.7 11.6

Centropagidae 1.6 5.2 Scolicithricidae 2 3.1 8.3 2.9

Temoridae 3.5 2.1 Aetididae 1.7 2.6 2.1 3.9

Pleuromamma 4.4 14.1 Metrididae 10.3 9 7.6 12.5

Lucicutiidae 2.9 3.6 Lucicutiidae 2 0.5 0.1 2.6

Heterorhabdidae 0.5 2.5 Heterorhabdidae 0.4 1.2 3.1 ‐

Haloptilus 1.3 1.5 Augaptiliidae 0.1 3 0.1 0.2

Candaciidae 2.2 1.5 Candaciidae 1 0.8 ‐ 1.2

Pontellina 0.2 0 Temoridae 3.3 3.2 ‐ 0.4

Labidocera 0.3 1.6 Centopagidae 0.8 0.7 0.3 0.6

Pontella 0 0 Pontellidae 0.5 0.2 0.9 1.2

Pontellopsis 0 0 Acartiidae 0.4 0.3 0.2 0.8

Calanopia 1.2 3.1 Oncaeiidae 11.1 12.7 14.4 16.5

Oncaeidae 1.8 2 Corycaeiidae 6 5.2 2.4 1.9

Corycaeidae 1.1 1.6 Sapphirinidae 1.1 2.3 3.2 2.1

Saphirinidae 1.5 1.7 Oithonidae 9.2 11.3 7.6 3.7

Oithonidae 0.9 1.5 Harpacticoidae 0.4 2.1 3.1 4.2

Harpacticoidae 0 0.1



Zooplankton stations covered during  1980’s

Zooplankton stations covered 
during 1970’s (UNDP/FAO –

 

Pelagic Fishery Project)

During 1976 –

 

1990 the species of Eucalanidae

 

well established in the coastal 
waters . Earlier during SWM the mixed layer was dominated by the

 

swarming 
of upwelling copepod Temora

 

turbinata

 

but in recent years the density has 
been  considerably reduced

 

which was related with the decline in mackerel 
fishery from the west coast ( Stephen 2010). The mackerel catch contributed 
81.3% of of

 

pelagic fishery from 1961 –

 

1996 but decreased to 56.1 % during 1997 
-

 

2006. In recent years mackerel has shifted to deeper layers and

 

are

 

 
increasingly caught by bottom trawl nets (CMFRI, 2009). 
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High density areas of swarms   of  T. turbinata

 

Indian 
coastal  waters (5000-20000/100m3)

Zone of severe 
hypoxia  SWM 1999  
(Naqvi

 

et al., 2000)



The oil sardines fishery was confined to the 
south west coast from very early times. But in 
the last 2 decades the fishery showed mark ed 
increase in the northern latitudes and also 
spread to the south east coast.



HAB are noticed increasing in the 
last two decades and are causing 
mortality to fish (Padmakumar

 

et 
al., 2012). One of the reasons 
attributed is warming of surface 
waters.



The peak for zooplankton biomass and maximum fish catch goes in

 

 

synchrony until recently, but in last decade fluctuations were evident in the EEZ of 

India. If copepods bloom early then it will reflect on abundance

 

and distribution of 

pelagics

 

(Vivekanandan

 

2009-2010).

From the north Pacific Lindy and Dakin

 

2005 reported the disappearance 

of Centropages

 

cherchie

 

and Temora

 

stylifera

 

. The glaring decline of Temora

 turbinata, the abundant coastal upwelling copepod was observed which is related to 

mackerel fishery (Stephen 2010). This kind of changes can result

 

in mismatch 

between prey and predators

This study reveals that the density of large herbivores are on the decrease 

whereas many carnivores and omnivores tend to increase. The incidents of HAB is 

on the increase. Main pelagic fishery has shown changes. All this factors points to 

phenomenal changes in the biological sequence in the EEZ of India. Further 

monitoring encompassing all aspects of the ecosystem is the need

 

of the hour.

In the absence of  long –term collections from Indian Ocean the data 

derived from different programmes

 

over many decades are highly relevant in

 

 

assessing the  effect of climate change on copepod species. 
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