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ABSTRACT 

The composition and distribution of freshwater fishes between wet and dry season at Batang 
Kerang River, Balai Ringin was studied from July 2005 to April 2006. A total of 473 
individuals of fish were caught during the study. More individuals of fish were caught during 
the dry season compared with the wet season. However, there is no significant difference of 
species density between both seasons. The dominant species is Oxygaster anomalura. The 
river contains numerous fish species with the majority capable of enduring extreme 
conditions. There are significance differences of water quality such as dissolved oxygen, 
biological oxygen demand (BOD5), depth, total suspended solids, orthophosphate (P034

-) 

concentration and water transparency between both dry and wet seasons. 

Keywords: 	 Batang Kerang, species composition, freshwater fishes, wet and dry season, 
water quality. 

ABSTRAK 

Komposisi dan taburan ikan air tawar di antara musim kering dan hujan di Sungai Batang 
Kerang, Balai Ringin telah dikaji dari bulan Julai 2005 hingga April 2006. Sejumlah 473 
individu ikan telah disampel sepanjang kajian dilakukan. Lebih banyak individu ikan telah 
disampel pada musim kering berbanding dengan musim hujan. Walaubagaimanapun. taburan 
spesis di antara kedua-dua musim tidak menunjukkan perbezaan yang signifikan. Spesis yang 
paling dominan ialah Oxygaster anomalura. Sungai ini mempunyai komposisi dan taburan 
ikan yang agak tinggi dengan majoritinya terdiri daripada kumpulan spesis yang tahan 
kepada persekitaran yang ekstrem. Kualiti air seperti oksigen. permintaan oksigen biologi 
(BOD5) , kedalaman, fosfat dan ketembusan cahaya mempunyai perbezaan yang signifikan di 
an tara kedua-dua musim. 

Kata kunci: 	 Komposisi ikan, ikan air tawar, Batang Kerang. musim kering & hujan. 
kualiti air. 
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1.0 INTRODUCTION 

1.1 Importance and Distribution 

Freshwater fish fauna are important to the ecosystem and humans. Fish fauna are 

the dominant vertebrate organisms in freshwater habitats such as lakes and river. It is also 

essential for inland fishery industries as it supports the livelihood of rural communities and 

in Malaysia, fish is the main animal protein source for the people (Khan et al., 1996). 

Besides that, it is also being used as one of the biological indicators of pollution (Lee, 

1992). 

The largest numbers of fish species are found in tropical regions, with freshwater 

species being most numerous in the river drainages of south-eastern Asia (Job ling, 1995). 

There are approximately 1000 freshwater fish species recorded by Kottelat and Whitten 

(1993) in Southeast Asia. However, the estimation of fish abundance is an underestimate 

as 10 new species are being added to the list annually (Zakaria-Ismail , 1994) indicating 

that the number of species could be more than expected. Generally, the freshwater fish 

diversity in Malaysia is relatively high and about 476 species were documented (Anton, 

2001). In Borneo, more than 300 species were recorded (Inger and Chin, 1962). However, 

in Sarawak and Brunei , Kottelat et al. (1995) documented 249 species only. The 

approximate figure on the number of species in Sarawak alone has not been documented as 

previous studies were limited to localized areas and specific habitats. 



1.2 Habitat Classification 

Generally, there are three categories of lotic areas on the basis of water supplies: 

(1) habitat with pennanent water; (2) habitats that dry up occasionally; and (3) habitats 

that have water at rare intervals. These three habitats depend on abundance of rainfall 

(Needham and Needham, 1962). 

Tributaries of large rivers draining the lowland plains are slow-flowing streams 

which cut meandering channels through the alluvial soils. In the forest such streams are 

totally shaded by canopy vegetation. They are flanked by steep, muddy banks sculptured 

by the frequent rise and fall of water levels. Where the landform is such that swamps or 

peaty soils develop, the waters are heavily coloured. These streams are commonly known 

as 'blackwater streams' (Cranbook and Furtado, 1988). Blackwater streams are typically 

highly acidic, with pH ranging from 3.6 - 5.9, low dissolved organic and suspended solids, 

tea coloured when observed against transmitted light, and black when seen altogether via 

reflected light (Johnson, 1967 in Khairul Adha and Yuzine, 2002; Giller and Malmqvist, 

1998). The particulate organic matters such as whole branches, leaf litter, flowers and 

pollen settle into the streams from overhanging and surrounding vegetation (Giller and 

Malmqvist, 1998). 

Fish composition may vary depending on the dry and wet season. The seasonal 

distribution ofrainfall produces great fluctuations in the water level of rivers (Saint-Paul et 

al. . 2000). Goulding (1981) found that annual fluctuation in water level of the Rio Madeira, 

Amazon is the most important factor affecting the temporal distribution of catches by 

fishennen. The low water period accounts for the largest part of the annual catch and 
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during the floods fishes are widely dispersed in the flooded forest (Goulding, 1981). 

Dispersal movements of fishes tend to occur as an equal-direction outward movement 

from a central concentration (Lucas and Baras, 2001). In addition, most of the fishes in the 

Amazon Basin will change their habitat depending on seasonal water levels (Hale, 1999). 

This seasonal variation of wet and dry season is one of the most important factors 

determining fish distribution, behaviour and diversity; and results in marked changes in 

habitat availability and suitability (Henderson, 2005). Water will mix and creates areas that 

are unique from one another and the seasonal floods bring both chemical and other 

environmental changes. Flooded forests playa special role as they supply much food 

fruits, seeds, detritus, and insects - on which many important commercial species depend 

for their nutrition (Goulding, 1981). The range of different habitats supporting fishes is 

nearly as diverse as the fishes themselves. 

Biological activity on floodplains is dependable to the cycle of flooding with 

productivity alternating between plants that flourish during the floods and plants that 

tolerate the floods but are most productive when not inundated (Richey et al., 1997). 

3 




2.0 LITERATURE REVIEW 


2.1 Status of Fish Fauna in Malaysia 

Ichthyofaunal studies in Peninsular Malaysia are remarkably well studied. This is 

evident with numerous studies done on states of Malaysia such as those from Mohsin 

(1980) in Selangor, Mohsin and Ambak (1983) in Peninsular Malaysia, and Ali et al. 

(1988) in Perak. In Borneo, ichthyofaunal studies on Sabah began with the works of Pieter 

Bleeker during the period of 1851-1860 (Nyanti and Bali, 2004). Inger and Chin (1990) 

have documented the most comprehensive account of fish fauna composition and 

distribution on northern part of Borneo. According to Inger and Chin (1990), there are 

about 155 species of freshwater fishes recorded in North Borneo. Other studies on Sabah 

include those from Nyanti (1995) in Sayap-Kinabalu park, Nyanti et al. (1998) in Tawau 

Hills Park, and Khairul Adha et al. (2002) in Crocker Range National Park Sabah. 

2.2 Status of Fish Fauna in Sarawak 

The freshwater fishes of Sarawak have never been the subject of interest for any 

research effort. Only a handful of study was carried out and the focus was given to major 

rivers but many isolated and inland water bodies were left unexplored (Ahmad and Khairul 

Adha, 2005). Watson and Balon (1984) conducted a study on the structure and production 

of fish communities in Baram River. There is also a study on the freshwater fishes of 

Sarawak and Brunei Darussalam (Kottelat and Lim, 1995). Probably, this study is the only 

major publication of fishes of the State of Sarawak. Other studies include those in Bakong 

Riv r. Miri (Kelvin et aI., 2003b), and Maludam National Park, Betong Division (Nyanti 

and Bali, 2004). However, most work did not focus on comparing fish population between 
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dry and wet season of floodplain areas. Nevertheless, there was a study previously done in 

Batang Kerang River, Serian, (Khairul Adha et aI. , 2004; Anderson, 2005) which might 

provide some information for this study. 
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3.0 THESIS STATEMENT 


Publications regarding on freshwater fish studies in Sarawak are rather scarce and 

have not been documented comprehensively. Intensive fish studies were done only in 

northern and western part of Borneo. However, there is limited study done on comparison 

of fish composition between wet and dry season. Thus, there is a need to study fish fauna 

distribution and composition in other parts of Borneo (in this situation - Sarawak) 

particularly during both seasons. This study should be carried out to observe whether 

seasonal changes have an effect on fish distribution and composition. The outcome of this 

study might support future researches in understanding and comparing the vast differences 

ofbiological, chemical and physical parameters of floodplains with other ecosystems. Fish 

dispersal behaviour between the dry and wet season is also an important feature as their 

behaviour may affect the catch yield. Although the study only concentrates on one small 

site of Sarawak, however, this can be a turning point for proper documentation of fish 

species in Sarawak in the future. 

The main purpose of this research is to determine the distribution and 

composition of freshwater fish fauna in floodplain areas of Batang Kerang during the wet 

and dry season. Results obtained were compared to determine whether there is significant 

difference of the fish composition between both seasons. 
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4.0 OBJECTIVES 

1. To determine the composition and distribution of freshwater fish fauna between 

wet and dty season in Batang Kerang; 

2. To determine the correlation of distribution and composition of fish fauna 

between wet and dry season in Batang Kerang; and 

3. To examine the water physico-chemical parameters of Batang Kerang, Balai 

Ringin, Serian, Sarawak between wet and dry season. 
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5.1 

5.0 MATERIALS AND METHODS 


Study Site and Field Survey 

Batang Kerang River experiences seasonal flooding with fluctuations of water 

level that occurs during the shift from wet to dry season. The water level fluctuates about 

five to six meters. Williams (1987) describes temporary waters as natural bodies of water 

which experience a recurrent dry and wet phase of varying duration. 

The river is considered to be very important to the locals. Rural people depend on 

its fish supply and use it as a means of transportation (Khairul Adha et at., 2004). However, 

problems arise during dry season when the water level drops significantly. Due to this 

condition, the river becomes too shallow to pennit transportation activities to take place. 

Another distinctive feature that Batang Kerang River possesses is that it contains 

two types of water system: (1) brownwater and (2) blackwater system (Anderson, 2005). 

From this combination, it creates a very unique habitat for fish fauna. These two 

markedly different types of water might indicate that there will be differences in the fish 

fauna composition and distribution. 

The study area covers the floodplains and river tributaries of Batang Kerang 

shown in (Figure 1). The vegetation surrounding the river plays numerous important 

ecological roles such as that they provide habitat for fish and wildlife and also a source of 

food. In addition, the forest influences the water quality of the river by causing it to have 

high rganic nutrient content (Goulding, 1981). Fish sampling were carried out at six 
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stations. Locations of each station were recorded using Global Positioning System (GPS) 

model Garmin 76 (© 2001 GARMIN Corporation). 
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Figure 1: Map showing six sampling stations (I-IV) in Batang Kerang, Balai Ringin. 
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5.2 Specimen Collection 

Fishes were sampled using gill nets and selambau. Gill nets with different mesh 

sizes (2.5,3.75, and 5 cm) were deployed at each site. Nets were secured beforehand and 

left overnight for about eight hours before collection. Gill nets were widely used in this 

study because it is a convenient method to collect samples. Selambau - a traditional 

method of fishing of the locals were also used. The size of the net was 6.6 m and weighs 

25 kg. There are three mesh sizes: 2.5, 3.8 and 5 cm. Valve was secured to differentiate 

the three nets and also to avoid the catch from escaping. 

5.3 Fish Identification and Measurement 

Fish samples caught were identified immediately in situ. However, unidentified 

specimens were brought back to the Aquatic laboratory for further identification. 

Specimens were fixed in 10% formalin and later preserved in 70% ethanol and brought 

back to the laboratory. Identification of fishes was based mainly on Mohsin and Ambak 

(1983), Roberts (1989), Inger and Chin (1990) and Kottelat et al. (1993) to the lowest 

possible taxon. 

Size range of each individual fish species were measured in standard length (SL) 

and total length (TL) in cm. SL is the distance from the tip of snout or upper jaw to the 

base of caudal fin and TL is the distance from the tip of snout or upper jaw to the end of 

the caudal fi n. Weight (g) of each individual fish species was also measured using a 

bat ce (model EK-120A CAPACITY (B». 

) 1 

http:2.5,3.75


S.4 Physicochemical Properties of Water 

The physicochemical properties of water were determined using several physical, 

chemical and biological parameters. These parameters were dissolved oxygen (D.O.) 

(mg/L), water temperature (OC), pH, water transparency (cm), salinity (ppt) , depth (m) 

and current (m/s). Dissolved oxygen was measured using D.O. Meter (Model: Cyberscan 

DO 300/310; EUTECH INSTRUMENT). Temperature, pH and electric conductivity 

were measured using Portable pHIECITDS/Temperature Meter (Model HI991300; Hanna 

Instruments). Salinity was measured using Hand Refractometer (Meter Atago; Model: 

S-28). Water transparency was measured using a secchi disc (20cm in diameter). Water 

depths were recorded using Portable Depthsounder (Model SM-l) SpeedTech Instrument. 

Current readings were recorded using Flo-mate model 200. 

Water sample for each station was also taken to analyse nutrient content and 

total suspended solid (TSS). Water sample for nitrate (N03-) and ammonia-nitrogen 

(NH3"N) analysis was preserved by placing sample under -20°C in a 100mL bottle 

(pre-washed with acid wash solution), whereas water sample for TSS was kept in a 2.0L 

bottle. 

TSS was measured using APHA (1998) method. First, the initial weight of an 

unused GIF C filter paper dried at 103-1 05°C overnight was recorded as the first reading 

(A). Each filter paper was then labelled according to stations. Second, the filtration 

S stem was assembled. A suction pump was used to accelerate the filtering process. Then, 

th Iter with trapped TSS was dried at 103-1 05°C until weight of filter and TSS content 
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is stable. It was then weighed and recorded in milligram (mg) as the second reading (B). 

TSS in water was recorded in mg/1. Calculation for TSS is as follows: 

TSS (mgIL) =8-A X 1000 

C 

Where, 

A = Initial weight of filter. 

8 = Weight of filter + dried residue. 

C = Sample volume (ml) . 

For nutrient analysis, three parameters were considered: nitrate (NO)-), 

ammonia-nitrogen (NH3 'N) and phosphate (PO) 4-). Spectrophotometer Hach (1996-2000) 

Model DR/20lO were used for the analysis mentioned. Nitrate was analysed using 

Standard Method 8192 based on Cadmium Reduction method (Hach, 2000). Wavelengths 

used were 351-507nm. 30ml of sample was put into a tube and added with Nitra Ver 6 

reagent. It was then homogenized for 3 minutes. After 3 minutes, it is left for 2 minutes 

for the cadmium to settle. Then, the water sample was carefully put into a 25ml cell. 

Nitra Ver 3 was then added shaken thoroughly and left for 10 minutes. One 25ml cell 

with sample was prepared and be used as blank cell. After 10 minutes, readings were 

obtained. 

Standard Method 8038 based on Nessler method (Hach, 2000) was applied to 

determine the ammonia-nitrogen (NH)"N) content. Wavelengths used were 380-425nm. 

o Sml cell with sample was prepared and used as sample cell whereas the other 25ml 

cell with distilled water used as the blank cell. Both cells were added with three drops of 

13 



mineral stabilizer and shaken. When dissolved, three drops of polyvinyl alcohol were 

added and homogenized. I ml of Nessler Reagent was added into both cells and shaken. 

Both cells were left for one minute before readings were obtained. 

Reactive phosphorus was analysed usmg Standard Method 8048 based on 

Powder Pillow method (Hach, 2000). Wavelengths used were 490-890nm. 10ml of 

sample was added into a IOml cell. Phos Ver 3 was added, shaken and left for two 

minutes. This cell acts as the sample cell whereas another 10mi of sample with no added 

reagents was prepared and used as the blank cell. Readings were obtained with the blank 

cell first then the sample cell. 

Chemical Oxygen Demand (COD) was determined using the Standard Method 

8000 based on the Reactor Digestion Method (Hach, 2000). First, the COD Reactor 

(model C 9800 Reactor) was preheated to 150°C. For sample cell, 2ml of sample was 

pipette into a vial and shaken. For a blank cell, 2ml of distilled water was pipette into 

another vial and shaken. Both vials were heated for 20 minutes and shaken. The vials 

were then left to cool at room temperature before readings were taken. The wavelength 

used is 420nm. Readings were obtained using a COD vial and Spectrophotometer Hach 

(1996-2000) Model DR/201O. 

14 
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5.5 Descriptive Analysis 

Data collected was analysed usmg SYSTAT (VERSION 7.0 1997, SPSS). 

hannon-Weaver (H') Diversity Index, Pielou Species Evenness (J), and Margalef's 

Richness Index (D) was used to analyse fish community structure. 

5.5.1 Shaonoo-Weaver Diversity Index (H') 

The Shannon-Weaver diversity index is the most widely used index in 

community ecology. It is based on infonnation theory and a measure of the average 

degree of uncertainty in predicting to what species an individual chosen at random from a 

collection ofS species and N individuals will belong (Ludwig and Reynolds, 1988). This 

uncertainty can be measured by the Shannon-Weaver function: 

H' = n log n - I;fi log fi 

N 

Where, 

n = sample size. 

fi = the number of individuals of Species i 

N = total number of individuals in the collections of S species. 

15 



5.5.2 Pielou (1966) Evenness Index (J) 

Evenness refers to how the species abundances are distributed among the species 

(Ludwig and Reynolds, 1988). Formula is as follows: 

Where, 

H' = species diversity in both areas. 

S = number of species in the collection. 

5.5.3 Margalef's Species Richness Index (D) 

Species richness index is used to determine the number of species in a 

community. It can be measured by using Margalef's species richness index (Ludwig and 

Reynolds, 1988): 

ID = (S-I)/(log N) I 

Where, 

S = the number of species. 

N = the number of individuals. 
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RESULTS AND DISCUSSIONS 


F" h Composition and Distribution 


A total of 473 individuals of fishes from 21 species belonging to 12 families 

recorded during the study (Table 1). More fish were caught during the dry season 

36 individuals of fishes compared to only 137 individuals of fishes during the wet 

D (Figure 2). Cyprinidae was the dominant family for both seasons (54.76% - dry 

D" 89.78% - wet season) (Figure 3). Oxygaster sp. from the family Cyprinidae was 

dominant genus for the entire study which Oxygaster anomaiura being the most 

abundant species for both seasons (Table 1). This is to be expected as Cyprinidae is the 

major component of freshwater fish species in Malaysia (Mohsin and Ambak, 1983). 

This pattern is caused by bio-zoogeography factor which involves evolutionary and 

ecological processes (Zakaria-Ismail, 1994). However, Khan et ai. (1996) stated that 

cyprinids may not necessarily indicate dominance as the frequency of catch may have 

been a function of the sampling methods used. 
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