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 Zooplankton Assemblages in Melaban and Sebayor River, Sarawak 

Nurma Sarah Bt Jaaffar 

Program of Aquatic Resource Science and Management 

Faculty of Resource Science and Technology 
University Malaysia Sarawak 

 

ABSTRACT 

A study was carried out on the zooplankton assemblages in Melaban and Sebayor Rivers to determine the 

composition, species diversity, abundance, distribution and selected water physico-chemical parameters. 

Zooplankton and water samples were collected from six sampling stations on 7 December 2011 and 13 
February 2012. Zooplankton and water samples be analysed using standard methods in the interpreting 

information about zooplankton assemblages and it relationship to the water quality parameters. There 19 

genera belonging to five class were identified during this study was conducted. The group of Copepoda was 

dominated the zooplankton communities which made up of 53% of total abundance. Zooplankton abundance 

in these rivers followed by the order: Copepoda > Anostraca > Rotifera> Cladocera. A dominant genus 

identified in this study was Diaptomus which is represent 39.57% of total amount of zooplankton 

communities. In comparison the zooplankton was recorded much higher during first sampling (445 

individuals) than to second sampling (148 individuals). Species diversity values ranges from 1.27 to 2.62. 

Temperature, pH, salinity, dissolved oxygen, total suspended solid, biological oxygen demand and nutrient 

were probably water quality parameters which were found to influence zooplankton composition in Melaban 

and Sebayor River. 

 
Keyword: Zooplankton assemblages, water quality parameters, Melaban and Sebayor River, Copepoda, 

Diaptomus 

 

ABSTRAK: 

Suatu kajian telah dijalankan ke atas perkumpulan zooplankton di Sungai Melaban dan Sebayor untuk 

menentukan komposisi, kepelbagaian spesies, kelimpahan, pengedaran dan fiziko-kimia air yang terpilih. 

Zooplankton dan sampel air yang diambil dari enam stesen persampelan pada 7 Disember 2011 dan 13 

Februari 2012. Zooplankton dan sampel air akan dianalisisa menggunakan kaedah piawai untuk 

mendapatkan maklumat berkaitan kehadiran zooplankton dan hubungan untuk parameter kualiti air. 

Terdapat 5 Kelas dan 19 genera dijumpai semasa kajian ini dijalankan. Copepoda mendominasi komuniti 

zooplankton yang terdiri daripada 93% jumlah yang kelimpahan. Banyak zooplankton di dalam sungai 

dalam turutan: Copepoda> Rotifera> Cladocera dan Anostraca. Satu genus mendominasi yang dikenal pasti 

dalam kajian ini adalah Diaptomus yang mewakili 39.57% daripada jumlah komuniti zooplankton. 

Komposisi zooplankton adalah lebih tinggi pada persampelan pertama (445 individu) berbanding 
persampelan kedua (148 individu). Nilai-nilai kepelbagaian spesies adalah antara 1.27-2.62. Suhu, pH, 

kemasinan, kandungan oksigen, jumlah pepejal terampai, permintaan oksigen biologi dan nutrient 

mempengaruhi komposisi zooplankton di Sungai Melaban dan Sebayor. 

 

Kata kunci: Perkumpulan  zooplankton, parameter kualiti air, Sungai Melaban dan Sebayor, Copepoda, 

Diaptomus  
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1.0 INTRODUCTION 

 

Plankton can be defined as microscopic organisms which is floating and drifting passively 

with the water current of aquatic ecosystem (McLusky & Elliot 2004). Plankton constitutes 

many of organisms such as algae, protozoans, various animal larvae, worms and also 

invertebrate organisms. Plankton can be divided into two groups which are phytoplankton 

and zooplankton (Wooldrige 1999, Gibbons 1999).  

 

Zooplankton are organisms which have limited locomotion and move with water current 

(Ahmad et al., 2011). Most of zooplankton is capable of strong swimming movement and 

can migrate vertically in water bodies (Jack , 2006). However, there are also zooplankton 

which have limited mobility (Willis et al., 2005) and depend on water turbulence to remain 

afloat. Zooplankton are ubiquitous animals due to its ability to inhabit all layers of the 

water body. 

 

 Zooplankton can be divided into two groups based on life cycles namely meroplankton 

and holoplankton (Goswami et al., 2004). Meroplankton is organisms that spend only part 

of their life cycle as plankton to nekton during their juvenile stage such fish larvae, 

polychate larvae and also bivalve larvae. Holoplankton can be defined as organisms that 

spend their whole life in water bodies such as Copepod, Foraminifera, Radiolarian and 

Protozoan (Hamzah, 2007) 

 

Based on a study of zooplankton assemblages in Sematan River (Nurul, 2010), it was 

found that, Copepoda dominated the zooplankton population there which made up 68.44% 

of the total abundance. The zooplankton abundance followed the order: Copepoda > 

Cladocera > Mollusca > Protozoa > Ostracoda > Anostraca > Rotifera. The parameters that 



3 
 

influenced zooplankton composition in Sematan River were water temperature, turbidity, 

dissolved oxygen, pH and nutrients (Nurul, 2010). 

 

 Other previous studies on zooplankton communities have been done especially at Punang, 

Lawas and Limbang River by Nur (2009). However, there is still insufficient data 

especially zooplankton assemblages in Melaban and Sebayor River. Thus, the study of 

zooplankton assemblages in Melaban and Sebayor River need to be carried out in order to 

provide additional information regarding zooplankton assemblages in Sarawak.  

  

The objectives to conduct this research study (1) to determine the composition, diversity 

and distribution of zooplankton in Melaban and Sebayor River; (2) to document the 

selected water quality parameters in Melaban and Sebayor River; (3) to analyse the 

relationship between zooplankton and selected water quality parameters. 
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2.0 LITERATURE REVIEW 

 

 

2.1 Distribution of Zooplankton in Rivers 

Zooplankton usually inhabit in the epilimnion layer in the water column which is 

influenced by sunlight whereby there are a lot of food resources. In addition, they also 

found in deep sea (Ferdous and Muktadir, 2009). Wooldrige (1999) stated that, there are 

factor that effecting the distribution of zooplankton within the water column such as diel 

vertical migration (Hays, 2003), moonlight (Jerling and Wooldrige, 1992) and water 

currents.  

 

2.2  Classification of Zooplankton 

Zooplankton can be classified based on size and life cycle. They can be catogerized into 

five classes such as nanoplankton, microzooplankton, mesozooplankton, 

macrozooplankton and megazooplankton. It can be summarized as Table 1 below. 

 

Table 1: The Classification of zooplankton based on size (Adapted from Gibbon, 1999) 

 

Class sizes Examples Size 

Nanoplankton Flagella 

 
2.0 - 20 µm 

Microzooplankton Protozoan, crustacean plankton and 

meroplanktic larvae 

 

20 - 200 µm  

Mesozooplankton Fish egg, crustacean plankton, meroplanktic 

larvae and ostracod 

 

0.2 - 20 mm 

Macrozooplankton Amphipod and mysids 

 

2.0 – 20 cm 

Megazooplankton Copepod 20 – 200 cm 

 

According Hamzah (2007), zooplankton can be divided into two groups based on 

planktonic larvae namely holoplankton and meroplankton. Table 2 show the classification 

based on planktonic larvae. 
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Table 2: Classification based on Planktonic larvae (life cycle) (Adapted from :  Hamzah, 2007) 

 

Life cycles Description Example 

Holoplankton Organisms that spend their whole life in 
water column only 

 

Copepod, foraminifera, 
radiolarian and protozoa 

Meroplankton Organisms that only spend their life a part 
of life cycle as plankton and the rest of 

their life become nekton. 

Fish larvae, polycheate larvae 
and bivalve larvae 

 

Lastly, zooplankton also can be classified based on taxonomy such as rotifer, cladocera, 

copepod and ostracoda. It were summarize in Table 3.  

 

Table 3: Classification based on taxonomy (Adapted from Ramachandra et al., 2006) 

 

Features Rotifera Cladocera Copepoda Ostracoda 

Carapace No carapace Carapace large 
bivalve enclosing 

the trunk but not the 

head 

 

No carapace Carapace forms 
of bivalve shell 

Antennules No antennules 

but have coronal 

cilia for 
locomotion, 

which give them 

the name of 

wheel bearer 
 

A pair of biramous 

antennae. They can 

be used for 
swimming  

Antennules are 

uniramous 

Antennules are 

uniramous 

Appendages No appendages No appendages The body has 

nine appendages 

No appendages 

Limbs No limbs  Have trunk limb 

about 4 to 6 pairs 

six pairs of 

biramaous limbs 

Not more than 

five pairs of lims 

behind mandibles 

Other 

characteristics 

Body are divided 

into head, trunk 

and abdomen 

Eye sessile, ocellus 

are present 

      -      - 

 

Protozoa is not included in this taxonomic classification of zooplankton due to differences 

between protozoa and other groups. The protozoa are unicellular organisms whereas others 

are multicellular organisms (Ramachandra et al., 2006). 
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2.3  Groups of freshwater zooplankton 

Zooplankton communities play an important role in the nature especially in aquatic food 

web and environment. There four major group of zooplankton namely rotifers, 

cladocerans, copepod and ostracods (Ahmad et al., 2011). There are three groups that 

dominate freshwater ecosystem namely Rotifera, Cladocera, and Copepoda. Besides, other 

groups also inhabit in freshwater such as Protozoa, Ectoprocta, Coelenterata, 

Platyhelminthes, Insecta, Ostracoda, Hydracarina and Mollusca. Freshwater zooplankton 

are not diverse in species compared to marine zooplankton (Fernando, 2002). 

 

 2.3.1 Rotifers 

Rotifers are classified in phylum Rotifera. Rotifers are common organisms in aquatic 

invertebrates comprising about 2000 species. They have very short life cycle compared to 

the other group of zooplankton which influenced by several factor such as temperature, 

food and photoperiod (Ferdous and Muktadir, 2009).  

 

Rotifers are acoelomate animals with minute size about 30-2000 µm. Rotifer are 

herbivores which are feed on algae, ingesting cell 4- 17µm in size (Gilbert, 1985). Rotifers 

form the linkage between nannoplankton and carnivorous zooplankton (Kutikova, 2002). 

Rotifer can be classified into two groups such as Bdelloidea and Monogononta (Kutikova, 

2002). 

 

The rotifers species composition and diversity show differ in dry and wet seasons (Koste, 

1981; Koste & Shiel, 1982). Rotifer is capable to concentrate in the epilimnion in the dry 

seasons, but the composition is low during this season. In the other water bodies, when the 

salinity is high in the same seasons, few species are distributed within deeper water 
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(Onwudinjo and Egborge, 1994). They are an important component of tropical freshwater 

plankton (Duncan, 1983). 

 

2.3.2 Copepods 

Copepods are classified in phylum Copepoda. Copepods can be found in all types water 

bodies (Alekseev, 2002). About 7500 species are known only 1000 species are of 

considered parasitic (Alekseev, 2002).  They are about 1-2mm in length. It is free- living 

organisms because of their wide distribution and highly adaptive abilities, (Alekseev, 

2002). Copepods have the toughest exoskeleton, longest and strongest appendanges to 

facilitate them to swim faster compared to the other groups of zooplankton (Ferdous and 

Muktadir, 2009).  

 

Copepods can be divided into three suborder which is calanoida, cyclopoida and 

harpaticoida are inhabit in freshwater in tropic (Alekseev, 2002). Calanoids are dominating 

tropical plankton due to their ability to escape predation by numerous fish larvae 

(Alekseev, 2002). Cyclopoida are micro-predator which are feeding on small invertebrates, 

larvae of fish and phytoplankton especially algae. Harpaticoida are benthic and mainly 

grazers. Their feeding behaviour is different within three suborders of copepods (Ferdous 

and Muktadir, 2009). The separation of taxonomy for copepod into three suborders is 

based on external morphology and reflects biotopical preferences of organisms (Alekseev, 

2002). Copepods are important as food for planktivorous fishes and the young stages of all 

fishes. They are also known as intermediate host in the transfer of parasites.  
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According to Schminke, (2007) and Chang et al., (2010), copepods are the most abundant 

metazoans.  They also play a basic role in transfer of carbon from producers to higher 

trophic levels in aquatic ecosystems (Jerling and Wooldridge, 1995). Besides that, 

copepods are the leading consumers of phytoplankton and are mainly prey on the larval 

and juvenile fishes that linkage to the pelagic food web. 

 

 2.3.3 Ostracods  

Ostracods are belonging to Phylum Ostracoda. Ostracoda are microcrustacean with a 

bivalve carapace. The size of freshwater ostracods is approximately 0.5-5.0 mm (Victor, 

2002). Ostracods inhabit in an environment which are influenced by temperature, bottom 

topography, depth, salinity, dissolved oxygen, substrate, food sources and sediment 

organic matter (Puri, 1966). Some ostracods are intermediate for acanthocephalan fish 

parasite. Ostracoda are important because of usefulness in biostratigraphics studies and 

issues on peleoenvironment (Victor, 2002). It also can be used as bioindicator of stress 

environment where most of the zooplankton have been eliminated or disappear. 

 

2.3.4 Protozoa 

Protozoa are single cell organisms belonging to Kingdom Protista. Protozoa are divided 

into three morphological types, namely flagellates, amoeba, and ciliates (Patterson & 

Hedley, 1992).  They can grow well in the presence of humid condition. It also has high 

growing rate and thin cell wall. They can response faster to the environmental changes 

(Yuwarad, 2008). Most of protozoa need oxygen for their life. In the other hand, dissolved 

oxygen is growth factor for protozoa.  
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2.3.5 Cladocerans 

Cladocera are microcrustacean group which is a primarily freshwater monophyletic group. 

Another name for cladoceran are „water  fleas‟.  The range size of cladoceran is 0.2-6.0 

mm. They live in saline and freshwater habitat. There are four orders of cladoceran namely   

Anomopoda, Ctenopoda, Onychopoda, Monophytic Haplopoda  (Frey, 1987).  

 

Study done by Dumont (1994), showed that the trophic region contains more cladocera 

species compared to temperate region (Dumont, 1994). Furthermore, cladocerans 

concentrate in the warm temperate to subtropical zone of both hemispheres, including the 

mountain areas within the tropics. Besides that, the Cladocerans species richness is still 

remain evenly with latitude (Korovchinky, 2006). In crustaceans group, the cladocerans are 

the most useful and nutritive food for fishes in food chain of aquatic ecosystem (Ferdous 

and Muktadir, 2009) 
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2.4 Zooplankton Migration 

The zooplankton has been extensively examined over a century with Diel Vertical 

Migration (DVM) situation (Dini & Carpenter, 1992). DVM often occur a day time by 

descending and night time by ascending movement within water column (Jack et al., 

2006). 

 

 In Normal Diel Vertical Migration (NDVM), the animals move downward in the water 

column during daytime and move upward during night or in other way is dusk ascent and 

dawn descent (Hays, 2003). This is mainly due to mesozooplankton and microzooplankton 

that feed on phytoplankton that occur in maximal densities at near the surface waters. 

During daytime, the mesozooplankton cannot feed much food because they need separated 

spatially from near-surface of water column. Based on the hypothesis made by Lampert 

(1989) related to the migration within water bodies. First hypothesis is  by moving 

downward during daytime at cold water and move upward to feeding in warmer water 

during night may contributes metabolic advantage to migrants. Second hypothesis is based 

on NDVM, it may reduce the risk of predation from visually orientating predator. It may 

increase the chance of being seen by visually predators such as fish and fish may consume 

it especially mesozooplankton. 

 

In Reverse Diel Vertical Migration (RDVM), the animals or populations are deposit near to 

the surface during daytime and deposit deeper at night. During this time, the predation by 

invertebrate may occur by using tentacle stimuli to locate or harm their prey. There is 

reason from the behaviour of mesoozooplankton undertake DVM. This is because of the 

predation evasion (Neill, 1990) 
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2.5 Importance of Zooplankton 

2.5.1 Roles of zooplankton in food web 

In aquatic ecosystem, zooplankton plays a critical role in transfer of energy from lower to 

higher trophic level (Waters, 1977).  Thus, they also become source of food for higher 

organisms. Zooplankters provide main food for fishes (Verma & Munshi, 1987). In this 

food web, zooplankton has vital role in energy flow and nutrient cycling in aquatic 

ecosystems.  

 

2.5.2  Roles of zooplankton in environment as bioindicator 

Zooplankton has high potential to become bioindicator in the aquatic ecosystem. This is 

because of their growth and distribution of zooplankton can be used to predict the health 

systems of the aquatic environment. Temperature, salinity, stratification and pollution are 

the biotic factors that also influence the growth and distribution of zooplankton. In 

addition, the biotic factors that influence their distribution and growth are food limitation, 

predation and competition (Beyst et al., 2001). Rotifers can be found in large quantity 

under favourable environmental condition (Dhanapathi, 2000). 

 

In environment, zooplankton can be used as bioindicators for lake eutrophication (Burns & 

Galbraith, 2007 & Pinto et al.,2005), acidification (Pinel et al., 1990) and disturbances by 

agriculture (Dodson et al., 2005 and Patoine et al., 2002). Researcher in Thailand had done 

survey on water quality survey by using protozoa as indicator. This is because protozoa are 

quickly response to environmental changes. Furthermore, cheap investments are needed, 

accurate result and can save time by using protozoa as bioindicator (Yuwarad, 2008).  
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2.5.3 Zooplankton in aquaculture  

Zooplankton are important source of food in aquaculture industries. They contain essential 

amino acid and fatty acid, Docosahexacnoic Acid (DHA) and Elcosaptaenoic acid (EPA) 

(Tucker, 1992). They have enzymes namely amylase, proteases, exonuclease and esterase 

which play important role in larval digestion (Munilla-Moran et al., 1990). Besides that, 

zooplankton also provides fish with nutrients such as proteins, fats, carbohydrates, mineral 

salt and water in needed by fish (Guy, 1992).  Planktonic animals such as rotifers, 

cladocerans and copepods are widely used in freshwater aquaculture (Piasecki et al., 

2004). Zooplankton are also source of carotene. It can be seen when krill feed on copepod, 

krill were found to be more pigmented than the krill that fed on the commercial feed 

(Sargent et al., 1979). 

 

For cladocerans, their nauplii are source for fry feeding (Szlauer and Szlauer, 1980). 

Moreover, the cladocerans are important fish food or phytoplankton controlling group 

(Forro‟ et al., 2008). Most of the fish feed on plankton especially in early of life phases and 

many of planktivorous fish depend on microinvertebrates throughout the entire life. 
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2.6 The relationship between zooplankton and physico-chemical characteristic 

 Holland et al. (1995) stated that the temperature and salinity are the important factors that 

control the species composition, seasonal occurrence and distribution of zooplankton 

community. In addition, dissolve oxygen, pH, alkalinity, temperature, light and grazing 

affect the community of zooplankton (George, 1962). There are some group in community 

of zooplankton are increase with the rise of water alkalinity. The higher the alkalinity of 

water bodies, the population of zooplankton will also high (Jackson, 1961; Byars 1960). 

Furthermore, if the zooplankton population abundances in near- coastal are higher 

compared to offshore waters, it is due to the amount of chlorophyll a and nutrients are 

increase in near – coastal areas. This is because the foods for zooplankton are provided by 

them (Yusof et al., 2001).  
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3.0 MATERIALS  AND  METHODS 

 

3.1 Sampling sites: 

Melaban and Sebayor River are located in Kota Samarahan. These rivers influenced by 

tides. Along the rivers, there are mangrove vegetations. There are human settlement nearby 

the river and jetty construction activity operation at Pauh Penyo Village.  Six sampling 

station were selected along these rivers (Table 4). The Global Positioning System (GPS) 

was used to record the coordinate of the every sampling station. 

 

Table 4: Brief description on the sampling stations 

Station Location (Coordinate) Brief description 

1 N01° 27‟ 83.6     
E110° 26‟ 57.0 

Surrounding is the Nipah trees and mangrove and a lot of 
rubbish floating 

 

2 N01° 28‟ 22.8    

E110° 26‟ 76.3 

 Surrounding is covered by nipah trees and mangrove. It 

nearby to the External Laboratory. 
 

3 N01° 29‟ 70.2     

E110° 27‟ 00.5 

Surrounding are covered by Nipah tree and mangrove 

area 
 

4 N01° 29‟ 84.5    

E110° 25‟ 55.9 

Surrounding area are covered by Nipah tree and 

mangrove trees 
 

5 N01° 30‟ 15.3     

E110° 25‟ 32.1 

Nearby the residential area (Pauh Penyo Village) and 

construction of the port 

 

6 N01° 30‟ 65.1    

E110° 24‟ 82.5 

Nearby the mouth within Sebayor and Kuap River 
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                                                                                                                       Scale 1:0.05km 

Figure 1: Sampling stations at Sebayor and Melaban River 

 

 


