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Zooplankton Assemblages of Sungai Sibu, Sarawak 

 

Nur Athirah bt Saidi 

 

Programme of Aquatic Resource Science and Management 

Faculty of Resource Science and Technology 

Universiti Malaysia Sarawak 

 

ABSTRACT 

 

A study of zooplankton in Sungai Sibu was carried out to determine the zooplankton composition, diversity and 

to record selected water quality parameters. Sampling was done on 27
th

 Nov 2011 and 2
nd

 February 2012. A total 

of 16 genera belonging to 7 class and 6 group were identified in this study. The groups were Copepoda,  

Anotraca, Rotifera, Protozoa, Annelida and Artropoda.The  group of Copepoda was recorded as dominating the 

zooplankton communities in all stations which made up of 94% of total abundance. The zooplankton percentage 

followed the orders : Copepoda > Anostraca > Rotifera > Annelida > Protozoa > Artropoda . Limnocalanus  and 

Calanoid were the common genera that found from every sampling site. Species diversity values range from 

0.0377 to 0.920. Turbidity and pH have a strong positive correlation with zooplankton diversity. The correlation 

value for turbidity is (r= 0.734) and pH (r= 0.650). 

Keyword : zooplankton, composition, Sungai Sibu, diversity 

 

ABSTRAK 

Satu kajian zooplankton di Sungai Sibu telah dijalankan untuk menentukan komposisi dan kepelbagaian 

zooplankton, dan parameter kualiti air terpilih. Persampelan zooplankton telah dilakukan pada 27 Nov 2011 

dan 2 Februari 2012. Saiz 100 μm jaringan plankton bersih telah digunakan untuk mengumpul sampel 

zooplankton. Jumlah daripada komposisi zooplankton yang dicatatkan pada Sg.Sibu adalah 951 individu terdiri 

daripada 6 kumpulan, 7 kelas dan 16 genera yang dikuasai oleh kumpulan copepoda. Kumpulan-kumpulan yang 

telah direkodkan adalah Copepoda, Anotraca, Rotifera, Protozoa, Annelida dan Artropoda. Banyaknya 

zooplankton diikuti peratusan: Copepoda> Anostraca> Rotifera> Annelida> Protozoa> Artropoda. 

Limnocalanus dan Calanoid  paling banyak ditemui di semua kawasan berbanding genus lain. Julat 

kepelbagaian spesies adalah antara 0.0377 hingga 0.920. Ketumpatan dan pH mempunyai ikatan yang kuat 

dengan kepelbagaian zooplankton. Nilai perkaitan untuk ketumpatan adalah (r=0.734) dan pH(r=0.650). 

Kata kunci: zooplankton, komposisi, Sungai Sibu, kepelbagaian 
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1.0   Introduction 

 

Zooplankton are aquatic animals that drift in water column of ocean, seas or fresh water 

bodies (Ferdous and Muktadir, 2009). Hamzah (2007) stated that the zooplankton including 

both the primary and secondary consumers of the river ecosystem, are microscopic animals 

that live and migrate through the water column. Usually they move in the sunlit zone where 

food resources are most abundant and they are also found in deep ocean water (Ferdous and 

Muktadir, 2009). They are heterotrophic in nature (sometimes detritivorous) and are the 

favorite food of a great many marine animals (Ferdous and Muktadir, 2009). The freshwater 

zooplankton comprises of Protozoa, Rotifers, Cladocerans, Copepods and Ostracods (Ferdous 

and Muktadir, 2009). According to Fernando (2002), there are at least 20,000 species of 

marine zooplankton including both holoplankton and meroplankton. Marine Copepoda alone 

amount to more than 7000 species, many of them are in pelagic. Referring to Wetzel (1983), 

there are about 100 exclusively pelagic Rotifers in freshwater and the number of Cladocera 

and Copepoda which are exclusively pelagic in freshwater globally are lower than 100 for 

each group. 

According to Nybakken (1993), the zooplankton are extremely diverse, consisting of a 

host of larval and adult forms representing most of the animal and many of the protistan 

phyla.  Marine biologists have long considered these larger net zooplankton to be the most 

important grazers of the phytoplankton (Nybakken, 1993). According to Meadows and 

Campbell (1988), the grazing effects of herbivorous and carnivorous zooplankton on 

phytoplankton depend on food density, size and shape, and on methods of capture. Particle  

feeders such as copepods meet a wide range of particle whose numbers vary in space and 

time. Some species feed selectively on the most abundant peak size but also prefer larger 

particles. Others can alter their feeding  from small to large particles (Meadows and 
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Campbell, 1988). In recent years, the importance of the smaller microzooplanktonas grazers 

has been established (Nybakken, 1993). 

Zooplankton food intake is dependent on their age, sex, season and food availability 

(Ferdous and Muktadir, 2009). It is generally dominated by free living non-photosynthetic 

protists, rotifers and micro crustaceans (Smith and Johson, 1996). Zooplankton live on the 

surface of the water  and some of them  in deep water (Ferdous and Muktadir, 2009). They 

also can perform daily vertical migration in the surface layer (Hamzah, 2007). The growth of 

the zooplankton can influence by the fluctuation of biotic and abiotic factors (Fernando, 

2002). They have a good correlation with physico-chemical parameters (Hamzah, 2007). 

The community size and composition are dependent on the abundance and availability of 

algal or planktonic organisms in the river (Viera et al., 2003). If the nutrient are limiting for 

the phytoplankton, food sources will subsequently also be limited for the zooplankton. After 

phytoplankton bloom, zooplankton community size also increase dramatically, and their 

grazing effect on the phytoplankton puts primary productivity rates in check (Hamzah, 2007). 

In addition, when phytoplankton biomass drops, zooplankton community size subsequently 

decreases (Hamzah, 2007). 

Zooplankton plays an important role in food web by linking the primary producers and 

higher trophic levels (Ferdous and Muktadir, 2009). According to Hamzah (2007), 

zooplankton communities also can be used as a good predictive tool for determining the 

nutrient status of the river. Apart from that, zooplankton also has consuming bacteria, 

protozoan, and other zooplankton in the river (Hamzah, 2007).  

The previous zooplankton studies in Sarawak have been carried out in Kuching Bay by 

Volin (2005), Batang Lupar by Arbe (2007) and Punang, Lawas and Limbang River by Nur 

(2009) and Sematan River by Nurul (2010). However, there is still insuffient data in Sarawak 
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especially on the assemblages of zooplankton in Sungai Sibu. Thus, this study is conducted in 

order to provide baseline data regarding zooplankton assemblages of Sungai Sibu and also to 

find the relationship between zooplankton assemblages and their abundance in relation to the 

water quality parameters. 

Objectives of this study are  

a) to determine the composition and diversity of zooplankton in Sungai Sibu. 

b) to document the selected water quality parameters in Sungai Sibu. 

c)  to find the relationship between zooplankton composition with selected water quality 

parameters in Sungai Sibu. 
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2.0 Literature Review 

2.1  Zooplankton Overview 

 Zooplankton (zoo meaning animal, and plankton meaning free floating) are free 

floating animals and can range in size from 0.1 of a millimeter to a few centimeters (Ferdous 

and Muktadir, 2009). They live together with phytoplankton (Basu et al., 2010). They are 

usually weak swimmers and usually just drift along with the currents (Ferdous and Muktadir, 

2009). Plankton are comprised of two main groups namely  holoplankton (such as diatoms, 

radiolarians, dinoflagellates, foraminifera, amphipods, krill, copepods and salps) and 

meroplankton (such as most larval forms of sea urchins, sea stars, crustaceans, marine worms, 

some marine snails, and most fish) (Fernando, 2002). Zooplankton are the key components of 

marine ecosystems forming the base of most marine food webs (Robert, 2003). Meadows and 

Campbell (1988) claimed that zooplankton are small  herbivorous or carnivorous animals that 

feed on the phytoplankton or on the other zooplankton. They range in size from about 20-

5000 µm. Many of them, like the phytoplankton, are transparent and very beautiful. Some are 

amazingly abundant-copepods often make up 70 % to 90 % of zooplankton catches. The 

phytoplankton and zooplankton together represent the base of almost all food chains in the 

sea-either directly being eaten, or indirectly by their breakdown products entering sediments 

and being eaten there (Meadows and Campbell, 1988).  

2.2  Zooplankton Distribution 

Freshwater zooplankton are dominated by copepod (Fernando, 2002). Koehl and 

Strickler (1981) stated that copepods produce a stream of water passing their  bodies  by 

flapping several anterior appendages. Free-living planktonic copepods are generally small, 

between one and several milimeters in length. They swim weakly, using their jointed thoracic 

limbs, and have a characteristic of jerky movement. It graze on phytoplankton either by 
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means of a filtering mechanism that works by removing algal cells from the water or by the 

use of the anterior appendages (Nybakken, 1993). Based on research by Nybakken (1993), the 

class Copepoda (subphylum Crustacea, phylum Arthropoda) are small holoplanktonic  

crustaceans that dominate the net zooplankton throughout the world’s ocean. These small 

animals are of vital importance in the economy of the ecosystems in the ocean, because they  

are one of the primary herbivorous animals in the sea. It is they who graze upon the aquatic 

pastures constituted by the larger phytoplankton, especially in coastal waters, and provide one 

of the links between the primary production of the plants and the numerous large and small 

carnivores (Nybakken, 1993). The another group is Rotifer which is classified into three basic 

groups of rotifer namely marine Seisonidea, the freshwater Bdelloidea and the Monogononta. 

The first two group have two gonads (James, 1992). Rotifer are considered to be the most 

diverse group of zooplankton (Baloch, 2010). Cladocerans form the most valuable and 

nutritive group of crustaceans for fishes in the food chain in water column (Fernandous and 

Muktadir, 2009). 

Some species of zooplankton occupies in particular marine habitats. Each species is 

uniquely adapted to factors like light, temperature, turbulence, and salinity in its environment 

(Fernandous and Muktadir, 2009). Zooplankton are also sensitive to their environment and 

like phytoplankton, a change in zooplankton concentration can indicate a subtle 

environmental change (Basu et al., 2010).  
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2.3  Classification of zooplankton 

James (1992) states that zooplankton are represented by temporary planktonic larval 

stages of shallow water invertebrates and fish (meroplankton), and a variety of permanent 

planktonic forms (the holopankton). Zooplankton are classified by size and by developmental 

stage. Size of zooplankton can be categorized into picoplankton (<2µm), nanoplankton (2-

20µm), microplankton (20-200µm), mesoplankton (0.2-20mm), macroplankton (2-20cm), and 

the megaplankton (20-200cm) (Fernando, 2002).   

Besides that, they can be further classified into meroplankton and holoplankton 

(Michael, 1968). The meroplankton are concentrated in near-shore neritic provinces over 

continential shelves and near shallow banks, reefs, and estuarines. Their abundance is related 

to the seasonal productivity cycles of local phytoplankton communities (James, 1992). 

Meroplankton are actually larvae that eventually change into worms, mollusks, crustaceans, 

coral, echinoderms, fishes, or insects (Fernando, 2002). Holoplankton remain plankton for 

their entire life cycle that include pteropods, chaetognaths, larvaceans, siphonophores, and 

copepods (Fernando, 2002). James (1992) founds that over 5000 species of holoplankton have 

been described, recruited from numerous phyla in two kingdoms. Holoplankton employ 

flotation and buoyancy devices similar to those found in phytoplankton (Breitburg et al., 

1997). This is because most holoplankton are characteristically small, they increase their 

frictional resistance to the water by having high surface-area-to-body-volume ratios (James, 

1992). Meroplankton and holoplankton are  components of almost every taxonomic group. 

The most common plankton are protists, nanoplanktonic flagellates, cnidarians, ctenophores, 

rotifers, chaetognatha, veliger larvae, copepods, cladocera, euphausida, krill and tunicates 

(Michael, 1968). According to Michael (1968), protists produce energy by photosynthesis and 

form the base of marine food webs as primary producers. Protozoa are also protists and are 
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similar to animals. Protozoa make up a huge part of micro and nanozooplankton, such as 

amoebas, ciliates, and flagellates (Michael, 1968). 

2.4  Zooplankton community  

Blackowiak-Samolyk et al. (2007) stated that zooplankton reflect the influence of both 

bottom-up (productivity) and top-down (predation and grazing pressure) population control 

because zooplankton links to the higher trophic level with the primary producers. Availability 

of food and prevalence of predation, among other factors, determine zooplankton community 

composition (Viera et al., 2003). Based on Thorp and Mantovani (2005), in their study at 

Praire rivers showed that chlorophyll-a concentration increase dramatically after the turbidity 

from the river settled out and followed by the higher numbers of zooplankton. 

Zooplankton employ all conceivable methods of capturing food, from suspension 

feeding  of bacteria and phytoplankton to the direct predation on other zooplankton and small 

nekton. The small, soft –bodied chaetognaths, a minor phylum with about sixty species, are 

voracious predators of other  zooplankton (James, 1999).  

2.5  Importance of Zooplankton 

 The role of zooplankton in functioning  and productivity of aquatic ecosystems is vital 

(Matthias, 1971; Downing, 1984; Wright & O’Brien, 1984). This role arises from its influence 

on nutrients  dynamics and from its tropic position in aquatic food chains (Green & 

Masundire, 1994). Green and Masundire (1994) also stated that many zooplankton as major 

primary consumers convert algal production into animal material for carnivorous 

invertebrates and fishes further up the food chain. Therefore, a strong direct relationship 

between the dynamics of zooplankton populations and fishery production. 
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 Zooplankton have a higher potentiality as bioindicator because their growth and 

distribution are dependent on some biotic and abiotic parameters (Viera et al., 2003). Ferdous 

and Muktadir (2009) claimed that the abiotic parameters and the seasonal fluctuation 

influence zooplankton abundance. For example, Trichotria tetratis could be used as a 

pollution indicator as they were found in the lake with  rich in amount of  phosphorus and 

other heavy metal ion (Rezai et al., 2009). Other than that, the total alkalinity are also act as   

limiting factor for growth of zooplankton. Uku and Mavuti (1994) stated that the interactions 

between zooplankton and phytoplankton form an important basis of the food chain in natural 

and man made lakes. These interactions may govern aquatic productivity usually realised in 

terms of the amount of fish harvested from aquatic ecosystems. 
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3.0  Materials and Methods 

3.1  Study Site 

Sungai Sibu is located near Kampung Telaga Air, about 7 km from Kuching (Figure 

1). This river is subjected to influence by tide and mostly covered by mangrove vegetation. 

Sungai Sibu is a one of the suitable river for recreational and fishing activities.  Seven 

sampling stations were selected along the river. The coordinates of every station was recorded 

using GPS (Global Positioning System). Stations were selected based on representation of the 

overall habitat  along the river and accessibility during the study period (Table 1). Sampling 

was carried out on 27
th

November 2011 and 2
nd

 February 2012. 

Table 1: Shown the coordinates of seven selected stations 

Stations Locations Location descriptions 

Station 1 N 01
◦
38.663’ 

E 110
◦
15.292’ 

 slow flowing and enclosed by 

mangrove vegetation 

 

Station 2 N01
◦
38.919’ 

E110
◦
13.683’ 

slow flowing, slightly turbid 

water,and enclosed by mangrove 

vegetation 

 

Station 3 N01
◦
40.221’ 

E110
◦
14.912’ 

slow flowing and slightly turbid 

water 

 

Station 4 N01
◦
40.707’ 

E110
◦
13.739’ 

closed to mangrove vegetation, 

open area and exposed to sunlight 

 

Station 5 N01
◦
40.285 

E110
◦
12.209’ 

fast flowing, slightly turbid water 

and enclosed by  mangrove area 

 

Station 6 N01
◦
41.112’ 

E110
◦
11.764’ 

open area, slightly turbid water and 

exposed to sunlight 

 

Station 7 N01
◦
41.578’ 

E110
◦
12.341’ 

closed to mouth area, open area and 

exposed to sunlight 
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                                                                                                    Scale 1:0.05km 

Legend : 

 S1= Station 1         S2= Station 2  

 S3= Station 3         S4= Station 4 

 S5= Station 5         S6= Station 6 

 S7= Station 7 
 

 

Figure 1: Seven sampling site along Sungai Sibu, Telaga Air, Sarawak 
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3.2     Fieldwork 

3.2.1  Zooplankton sampling and ambient water quality parameter measurement 

The 100 µm mesh size of plankton net was used to collect the sample of zooplankton 

(refer to Appendix B). Then, the zooplankton samples were transferred into Nasco Whirl-

Pack
TM 

 plastic bag. A few drop of  4 % formalin solution was used for sample preservation 

(James, 1991). The zooplankton samples were collected in the middle area of river as 

suggested by Rezai et al. (2009) due to the mixing of zooplankton in that layer. 

The physico-chemical parameter such as pH, temperature, turbidity, depth, salinity, 

conductivity and current was measured in-situ using Eutech Instruments Cyberscan PCD650. 

The depth finder was used to measure the depth of water. Meanwhile, the flowmeter (YK-

31SA LUTRON) was used to measure the current and secchi disc to measure the transparency 

of water. Refractometer was used to measure the salinity.  For dissolved oxygen (DO) 

instruments, DO meter model Cyberscan 300/310 was used. The data were recorded in 

triplicates. Water samples were also collected from each station using Van Dorn water 

sampler (2L) at the middle layer of the water bodies. The water samples were used for Total 

Suspended Solids (TSS) analysis, Biological Oxygen Demand (BOD₅) analysis, nutrient 

analysis and chlorophyll a analysis. 

4.0    Laboratory Work and Analysis 

4.1  Zooplankton sorting,enumeration and identification 

 An amount of 1 ml water sample was pipetted and transferred into the Sedgwick-

Rafter Counting Chamber. Then, the chamber was placed on compound microscope stage to 

allow  the zooplankton sample settle to the bottom of chamber. Zooplankton was sorted into 

different group and the number of cell per ml of then was counted (Schoen, 1988). 
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Identification work was done using key literature by Alekseer, (2002), Kutikova, (2002), 

Fernando, (2002) and Perry, (2003).  The identification was made to lowest practical taxon. 

List of zooplankton were compiled. 

 

Figure 2: Sedwick Rafter Counting Chamber (Adapted from Schoen, 1988) 

4.2. Water Quality Analysis 

4.2.1 Total Suspended Solid (TSS) 

Total suspended solid was measured using standard APHA (1998) method. Before 

sampling, membrane filters were weighed. Then, initial weight was recorded. After sampling, 

filtered material was placed into an oven for overnight with the temperature of 103-105
◦
C. 

After that, the final weight was weighed. 

Calculation for TSS were as follows: 

TSS (mg/L) = (B-A) X 1000 

                               C 

Where ,  A=initial weight of filter (mg/L) 

B=final weight of filter (mg/L) 

C=volume of water (L) filtered 
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4.2.2 Biochemical Oxygen Demand (BOD₅) 

When microorganisms break down the organic matters, oxygen is consumed and 

carbon dioxide is released and the amount of oxygen consumed in this process is known as 

BOD (Seng, 2011).  

The initial DO was measured by using Eutech Instrument PCD650. Water samples 

were kept in BOD bottles. Then, BOD bottle was wrapped with aluminum foil and samples 

was stored in room temperature. The value of dissolved oxygen was measured after 5 days for 

the final reading. The calculation for BOD₅ was based on APHA (1998)  : 

BOD₅ (mg/L)   =   (D₁ - D₅) 

                                   P 

Where,  D₁ =initial dissolved oxygen value(mg/L) 

D₅=dissolved oxygen value after five days incubation (mg/L) 

P=decimal fraction of volume water used 

4.2.3 Chlorophyll a 

According to Coelho et al., (2007), chlorophyll-a is a ubiquitous photosynthetic 

pigment that is often associated with other pigments in freshwater and coastal marine 

phytoplankton, would serve as a useful indicator for both the photosynthetic potential and 

biomass of phytoplankton. More chlorophyll-a indicate that there is more phytoplankton 

present (Lane et al., 2007). Chlorophyll concentrations are often higher after rainfall 

especially when the nutrients runoff or flow into the water (Lane et al., 2007). 

Method for chlorophyll-a analysis was carried out by referring to APHA (1998).  The 

filtered papers with the rough side (side with extract) was rolled on the inside and packed with 
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aluminum foil. The filtered substances were grinded with mortar and pestle in approximately 

5-6 mL 90 % aqueous acetone. Then, the substances were placed into capped test tube and 90 

% acetone was added to make up the volume to 10 mL. The test tube was folded with 

aluminum foil and placed into refrigerator for 4-18 hours to facilitate complete extraction 

pigments. The liquid extraction was transferred in a centrifuge tube. The supernatant 

extraction was used for the next step in obtaining the optical density in a spectrophotometer. 

Calculation for chlorophyll-a according to (APHA, 1998) was as follows: 

Chlorophyll-a , (c) =11.85E₆₆₄ - 1.54E₆₄₇ - 0.08E₆₃₀ 

Chlorophyll a,b,c (mg/L)=Cv/V1 

Where,  E = the absorbance in the respective wavelength 

C = chlorophyll which are substituted for c in the above equation 

v = volume acetone (mL) need 

V = volume of water (L) filtered for extraction of chlorophyll 

1 = path length of cuvette used in the spectrophotometer 

4.3 Nutrient Analyses 

 Water samples were filtered before analysis of nutrients. Filtered water samples were 

stored in the refrigerator at 4
◦
c. The samples were left to room temperature before analysis 

was conducted. 
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4.3.1 Nitrate-nitrogen 

 The concentration of nitrate-nitrogen was determined using the Cadmium Reduction 

Method (Method Number 8192). Cadmium metal reduced the nitrates in the water sample to 

nitrite and the ion reacted in acidic medium with sulfanilic acid and formed an intermediate 

diazonium salt which coupled with chromatropic acid. Finally, it formed a pink coloured 

product. 

4.3.2 Nitrite-nitrogen 

 The concentration of nitrite-nitrogen was determined using the Diazotization Method 

(Method Number 8307). Nitrite in the sample reacted with sulfanilic acid and it formed an 

intermediate diazonium salt which coupled with chromatropic acid and produced a pink 

colored complex directly proposional to the nitrite concentration. 

4.3.3 Orthophosphate 

  The concentration of phosphorus was determined using the Phos Ver 6 Method 

(Method Number 8408). In this reaction, orthophosphate reacted with molybdate in an acid 

medium and produced a phosphomolybdate complex. Next, ascorbic acid reduced the 

complex, producing an intense molybdenum blue colour.  
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4.4   Statistical Analysis 

4.4.1  Diversity of zooplankton  

Shannon Wiener’s Index (1949) was used in this study to determine the diversity 

between genera of zooplankton. It was used to compare the diversity in the sample and their 

abundance within the habitat (Shannon and Weaver, 1949). The formula was used :                                     

H’ = -∑ ( ni /N ) log2 ( ni/N) 

Where,  ni = total numbers of individuals for each species 

N= total numbers of individuals in the sampless 

4.4.2 Correlation 

The Statistical Packages for Social Science (SPSS) version 20 and Microsoft Excel 

Software were used to determine the correlation between water quality parameters and 

zooplankton community. The Pearson correlation will be determined for correlation between 

species diversity and water quality parameters. 

 

 

 

 

 

 

 


