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CYPRINIDAE FISH FAMILY IN BATANG KERANG FLOODPLAIN,
BALAI RINGIN, SERIAN, SARAWAK

Salsabila Binti Haji Abdul Wahid

Department of Aquatic Science
Facu,lty of Resource Science and Technology
Universiti Malaysia Sarawak

ABSTRACT
A study on the Cyprinidae fish family had been carried out in Batang Kerang floodplain, Balai Ringin,
Serian, Sarawak, during high and low water seasons. A total of 375 individual fish representing 23 species
belonging to 8 families were identified. A total of 15 species of 7 families and 20 species of 7 families were
collected during high and low water seasons respectively. Cyprinidae fish family (73.3%) were dominated
the habitat for both seasons. The dominant species was Cyclocheilichlhys apogon. There were significant
different of the physicochemical water parameters (p<0.05) such as pH, dissolved oxygen, water
transparency and turbidity between both seasons.
Keywords: Cyprinidae, Batang Kerang, high water season, low water season, fish composition

ABSTRAK
Salu kajian lenlang famili Cyprinidae lelah dijalankan di Balang Kerang, Balai Ringin, Serian, Sarawak
pada musim air linggi dan rendah. Sebanyak 375 individu ikan mewakili 23 spesies daripada 8 famili lelah
dikenal pasli. Sebanyak 15 spesies daripada 7 famili dan 20 spesies daripada 7 famili lelah dikumpul
masing-masing pada musim air linggi dan rendah. Famili ikan Cyprinidae (73.3%) lelah mendominasi
habilal unluk kedua-dua musim. Spesies dominan adalah CycIocheilichthys apogon. Terdapal perbezaan
yang kelara (p <0. 05) pada parameler jizikokimia air seperli pH, oksigen leriarul, ketembusan cahaya dan
kekeruhan anlara kedua-dua musim.
Kala kunci: Cyprinidae, Batang Kerang, musim air linggi, musim air rendah, komposisi ikan
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1.0 INTRODUCTION

Freshwater fish fauna are important to the humans as protein food sources,
particularly for rural communities (Khan et at., 1996). According to Ahmad and Khairul
Adha (2007), freshwater fish in Malaysia are diverse and inhabit the various types of
habitats ranging from small torrential streams to estuarine. In addition, Mohsin and Ambak
(1983) found that freshwater fish in Malaysia is distributed widely in variety of habitats
including in lenthic environment such as canal, rivers and drainages, and in lotic
environment such as lakes, ponds and swamps.
Freshwater fish diversity in Malaysia is relatively high with 476 species recorded
(Anton, 2001). Approximately 280 species of freshwater fish are found in Peninsular
Malaysia, and more than 100 and 200 were species reported from Sabah and Sarawak
(Ahmad and Khairul Adha, 2007). In Peninsular Malaysia, the freshwater fish fauna has
been well studied over the last 200 years (Ng, 1992). While in Borneo, information on
freshwater fishes began with the classical works of Bleeker during the period 185 r-1860
(Nyanti, 1998). Unfortunately, Sabah and Sarawak are believed to be underestimated as the
two states are poorly inventoried (Ahmad and Khairul Adha, 2007). Although
ichthyological exploration and research in Sarawak and Sabah has not been extensive
compared to Peninsular Malaysia, the result of previous studies revealed that composition
of freshwater fish are generally high. However, many isolated inland water bodies is still
unexploited (Ahmad and Khairul Adha, 2007).

2

Kottelat and Lim (1995) found that 249 fish including 25 new recorded species are
recorded from inland waters of Sarawak and Brunei Darussalam. According to Roberts
(1989), about one-third of all freshwater fishes in Western Borneo belong to the family
Cyprinidae. Nyanti (1995) and Leh (2000) reported that approximately 66% and 46% of
the fish collections, respectively in Sarawak are Cyprinid fish.
Many studies on freshwater fish fauna have been carried out such as fish fauna in
Peninsular Malaysia (Mohsin and Ambak, 1983; Zakaria, 1991), North Selangor peat
swamp forest (Ng, 1994), swamp-riverine of Peninsula Malaysia (Zakaria et ai., 1999),
National Park Kuala Koh Kelantan (Samat et ai., 2007) and Keniam River Taman Negara
Pahang (Azham and Harinder, 2011). In Sabah, survey on the ecology and distribution of
fish fauna have been carried out in several areas by Inger and Chin (1962) in North
Borneo, Sayap-Kinabalu Park (Nyanti, 1998) and Crocker Range National Park (Khairul
Adha et ai., 2002). Furthermore, in Sarawak, the studies of freshwater fish have been done
at Kelabit Highlands (Nyanti et aI., 1999), Samarahan Peat swamp (Khairul Adha and
Yuzine, 2006), Sungai Semadang (Anisya, 2006), Be1aga (Paing, 20 10) and Sungai
Sernariang (Asikin, 2010).
According to Ali et al. (1988), fish distribution and composition in Malaysia is
influenced by food availability, breeding sites, water current, depth, topography and
physicochemical parameter. However, fish diversity and composition are being threatened
by illegal fishing methods and land development, such as deforestation, road construction
and land expansion for agriculture plantations (Zakaria, 1994). In addition, habitat
degradation, pet trading and sport fishing also influenced the fish extinction in Malaysia
(Sarnat et al., 2007). Furthermore, the used of herbicides in agriculture in the highlands
areas have deteriorated the water quality that flowed to the low land area (Samat et ai.,
3
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2007). According to Chong et al. (2010), the valuable commercial Cyprinidae species, Tor
tombroides that inhabit in flowing river, is listed as highly threatened due to the

overfishing and habitat degradation.
The information on the ichthyofauna of the floodplain and freshwater swamp forest
in Malaysia are limited (Zakaria et at., 1999). Moreover, the studies on specific fish family
are still scarce or about to begin. However, the study on Channidae and Clariidae fish
family in Batang Kerang has been done by Molimbu (2008). There still a few information
on the existence of Cyprinidae family that occur in Sarawak. Since the genus of Cyprinidae
has a potential for commercialization, this study was carried out to fill the insufficient
information for future researches.
The objectives of study were:
1. To provide a checklist of Cyprinidae fish speCIes found

In

Batang Kerang

floodplain,
2. To determine the distribution and abundance of Cyprinidae fish family at the
study area, and
3. To examine-the physicochemical water quality parameters at the study sites.

4
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2.0 LITERATURE REVIEW
2.1 Status of Cyprinidae in the World

The world fish species are make up of 41 % freshwater fish, and cyprinids fish
represented 20% fishes of the freshwater fishes (Berra, 2001). Family Cyprinidae which is
in the class Actinopterygii and order Cypriniforrnes, is the world largest freshwater fish
family including 220 genera and over than 2,420 species (Nelson, 2006). Mohsin and
Ambak (1983) stated that about 1,450 species are known from different parts of the world.
The study of freshwater fish of Southeast Asia showed that Cyprinidae dominated the
habitat by over than half of the total fishes percentage. Rainboth (1991) showed that
cyprinids fish was dominated in South East Asia and 70 genera are endemic to the specific
area and habitats.

According to Berra (2001), Cyprinids are commonly known by variety of names
such as minnows, shiners, dace and chubs (in North America), carp and goldfish (in
Eurasia), and barbs (in Africa and south Asia). Various members of this family are
important as food fish and aquarium fish. This includes Common Carp (Koi) Cyprinus

carpio, Goldfish Cdrassius auratus, and Zebra Danio or zebrafish Danio (Brachydanio)
rerio. They are considered economic significance as they are abundance in all type of
waters (Nelson, 2006; Mohsin and Ambak, 1983). For instances, fish species such as

Barbonymus gonionotus have been widely used for aquaculture and also in restocking
programmes in reservoirs and lakes, and several fish species such as Leptobarbus hoevenii
have been traded in aquarium industry (Khan et al., 1993).

5
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2.2 Status of Cyprinidae fish family in Malaysia

In Peninsular Malaysia, Khan et al. (1993) recorded 107 species of Cyprinidae. A
total of 96 native Cyprinidae fish species is recorded in Peninsular Malaysia (Ali, 1999).
Some introduced species included grass carp, Ctenopharyngodon idellus, big head carp,

Aristichthys nobilis, Silver carp, Hypophthalmichthys, mud carp, Cirrhina molitorella, and
common carp, Cyprinus carpio (Mohsin and Ambak, 1983). Fish such as Rasbora

dorsimaculata and Rasbora caudimaculata are facing extinction due to pollution, land
clearing and habitat exploration (Mohsin and Ambak, 1983). There are five rare or
endangered species which are Balantiocheilos melanopterus, Discherondontus halei,

Luciosoma trinema, Parachela maculicauda and Probarbus julleini. In addition, the
endemic fish to Peninsular Malaysia are Neolissochilus hendersoni, Poropuntius birtwistlei
and Poropuntius Smedleyi (Khan et al., 1993).

macrolepidota,

Samat et al. (2007) found Hampa/a

Oxygaster anomaiura, Barbonymus schwanenfeldii, Mystacoleucus

marginatus and Cyclocheilichtys apogon are common fish species in Kuala Koh National
Park.

According to Kottelat and Lim (1995), 67 species of Cyprinidae are recorded in
Sarawak. About 12 species of Cyprinidae are found in the Kelabit Highlands with

Nematabramis borneensis is dominant (Nyanti, 1999). In addition, Paing (2010) found 21
species cyprinids with Rasbora sumatrana are abundant in Belaga. Furthennore, Anisya
(2006) found seven species cyprinids in Sungai Semadang and Paracrossochilus acerus is
dominating in the area.

6
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Some species that are endemic to Borneo are Nematabramis steindacheri and Garra
borneensis which belong to family Cyprinidae and Homaloptera weberi from family
Balitoridae. In addition, among all species in Cyprinidae, the most caught is the Rasbora
sumatrana. It is commonly found in streams with relatively lower temperature and well
oxygenated water (Kottelat et al., 1993).

2.3 Previous study in Batang Kerang

In Batang Kerang floodplain, several studies on the fish species composition have
been conducted by Khairul Adha et al. (2009), Molimbu (2008), Jerritty (2007), Ibrahim
(2006) and Anderson (2005). Anderson (2005) mainly study on fish species composition
comparison between brown water and black water habitat where 32 species of 12 families
found in brown water habitat and 12 species of seven families found in black water habitat,
in which 11 species of Cyprinidae family are recorded. However, Ibrahim (2006) examined
fish composition during dry and wet seasons where eight species of Cyprinidae family
were collected.

7

Table 1 show the Cyprinidae fish species found in Batang Kerang floodplain study
by Khairul Adha et at. (2009), Molimbu (2008), Jerritty (2007), Ibrahim (2006) and
Anderson (2005). Oxygaster anomalura is abundance in Batang Kerang in brown and
black water habitats (Anderson, 2005). However, Jerritty (2007) which studied the fish
fauna in upper stream of Batang Kerang, found only seven species which is dominated by
Cyprinidae. Osteochilus vittatus has contributed greater number of individuals. Molimbu
(2008) has found 10 species of Cyprinidae and Parachela oxygastroides is the major
species of fish collected. In addition, Khairul Adha et at. (2009) determine the abundance
and composition of fish in Batang Kerang floodplain during high and low water seasons,
and found that Cyprinidae fish is dominant species. Since the freshwater fish in Sarawak is
diverse, many areas are not been discovered yet.

8
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Table 1: Cyprinidae fish species found in Batang Kerang floodplain (Khairul Adha et al.,
2009; Molimbu, 2008; Jerritty, 2007; Ibrahim, 2006; Anderson, 2005).
Species

English name

Native name

Barbonymuss gonionotus

Javanese barb

Lampamjawa

Cyciocheilichthys apogon

Red-eyed barb

Chemperas, Temperas, Cherchak

Hampala macrolepidota

Hampala barb

Sebarau, Barau-barau

Garra boreensis

Puting beliong, Susoh batu

Osteochilus hasseltii

Terboi, Terbui, Bantak baru

Osteochilus kahajanensis

Rong

Osteochilus kappenii

Rong, B antak lama

Osteochilus enneaporos
Osteochilus villatus
Oxygaster anomalura

Lalang, Bulu ayam

Parachela oxygastroides

Lalang

Puntius orphoides

Pipi merah

Puntius lineatus

Lesser barb

Rasbora caudimaculata

Giant Scissortail Rasbora

Bada seluang

Rasbora pauciperJorata

Glowlight Rasbora

Bada

Rasbora einthovenii

Einthoven's Rasbora

Bada, Seluang, Susur batang
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3.0 MATERIALS AND METHODS
3.1 Study Area
The study area was located in the middle part of Batang Kerang in Balai Ringin,
Serian (Figure 1). Fish were sampled at five stations during high water season on 10-11
December 2011 and seven stations during low water seasons on 13-14 April 2012
respectively. Table 2 shows the locations of each station which were indicated using
Global Positioning System 76. Batang Kerang is an important river which flows from the

upper stream of Mount Binung, Mount Langan and Mount Melikin (Molimbu, 2008).
Batang Kerang flowed through an acidic peat swamp forest. The river is partially enclosed
with extensive mats of swampy vegetation and floating vegetation such as water hyacinth
Eichhornia crassipes and 'bakong rimba' . In addition, the area is brown water area and the

water is relatively lotic and almost not flowing. The river is important for fishing activities
as well as transportation channel for local community. The infonnation of the study area is
described in detailed by Khairul Adha et al. (2009) and Ibrahim (2006).

10
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Table 2: Location and coordinates (GPS reading) of stations during high and low water
seasons.
-

High water coordinates

Low water coordinates

1

n.d

N 01 ° 05.008'
E 110°45.862'

2

n.d

N 01 Q 04.939'
E 110°45.991'

3

NOlO 04.604'
E 110° 46.070'

N 01 ° 04.686'
E 110° 46.031 '

4

N 01 ° 04.608'
E 110° 45.961'

NOlo 04.668'
E 110° 46.027'

5

NOlo 04.610'
E 11 0° 45.960'

N 01 0 04.476'
E 110° 46.059'

Station

6

N 01 ° 05.074'
E 110° 45.819'

7

n.d

Note: n.d indicates no data
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Figure 1: Map showing sampling stations in Batang Kerang, Balai Ringin, Serian,

Sarawak.
(ST = sampling station)
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3.2 Sampling Methods
Fish were sampled using gill nets with mesh size of 3.5 cm to 6.4 cm, and three
layers nets. Fish were also sampled using traditional fishing method locally known as
'selambau'. The samplings were done during high and low water seasons. The gill nets
were deployed at the stations, and left overnight.
3.3 Fish Preservation and Identification
The fishes caught were identified in situ followed Kottelat et at. (1993), Inger and
Chin (1990) and Roberts (1989). However, unidentified fishes were brought back to the
laboratory for further identification. All of the fishes were fixed in 10% formalin. After all
fishes had been identified, they were transferred in 70% ethanol for long term storage.
Total length (TL) and standard length (SL) were measured by using ruler to the nearest
centimetre (cm) (Figure 2), while the fish weight were measured using weighing scale to
the nearest gram.

Iotallength (IL)

Figure 2: The measurement offish (Leptobarbus hoevenii).
13
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3.4 Physicochemical Water Quality Parameters
Water temperature eC), pH, dissolved oxygen (mg/I) and turbidity (NTU) were
measured in-situ using Horiba W2030 multiprobe, pH meter and turbidity meter. In
addition, water transparency was determined by secchi disc at the same site in unit
centimetre (em).

3.5 Data Analyses
The fish community structure was analyzed using Shannon-Weaver Diversity Index
(H ) , Pielou Evenness Index (J') and Margalefs Index (D). The modified t-test (Zar, 1996)

was used to compare the differences in the physicochemical water parameters between
high and low water seasons.

3.5.1 Shannon-Weaver Diversity Index (Shannon and Weaver, 1963)
Shannon-Weaver Diversity Index

IS

used to determine fish species diversity in

Batang Kerang. The formula is:

H' = -

L (nlN log nlN)

Where:
n = number of individuals of species
N = total number of individuals
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3.5.2 Pielou Evenness Index (Pielou, 1969)
Evenness is referred to how the specIes abundances are distributed among the
species. Thus, Pielou Evenness Index is used to detennine the evenness of the fish species
distribution in Batang Kerang. The fonnula is as follows:

J' ; H' / In S

Where:
H ' = species diversity

S = total number of species

3.5.3 Margalefs Index (Margalef, 1958)
Margalefs Index is used to detennine the species richness in the habitat. The
formula is:

D=f§...:J}

log N

Where:
S = total number of species
N = total number of individuals

15
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4.0 RESULTS AND DISCUSSION
4.1 Fish Composition
A total of 375 individuals representing 23 species from 8 fami1ies were identified in
Batang Kerang, Balai Ringin, Serian, Sarawak. Figure 3 shows the percentage of fish
family collected during the study; Anabantidae (1.1 %), Bagridae (2.4%), Belontiidae
(4.0%), Channidae (0.5%), Clariidae (0.5%), Cyprinidae (73.3%), Helostomatidae
(16.5%), Megalopidae (0.3%) and Siluridae (1.3%). A total of 134 individuals belonging to
15 species and 7 families were collected in Batang Kerang floodplain during high water
season (Table 3). Among the total fish collected, 241 individuals representing 20 species
from 7 families were recorded during low water season (Table 4). The fish collected in
Batang Kerang was higher compared to the other studies by Anisya (2006), Jerritty (2007),
Khairul Adha et al. (2009), and Azham and Harinder (2011).
Family Cyprinidae with the highest percentage among the fish family collected
dominated both seasons. Furthermore, the dominance of cyprinids was expected since this
family was also dominating the Batang Kerang floodplain system on previous study by
Khairul Adha et at. (2009), Mohmbu (2008), Jerritty (2007), Ibrahim (2006) and Anderson
(2005). According to Mohsin and Ambak (1983) and Zakaria (1994), Cyprinidae was the
major component of freshwater fish species in Malaysia and Southeast Asia.
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Figure 3: Percentage (%) of fish family collected in Batang Kerang, Balai Ringin, Serian,
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