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Abstract. A desktop study on freshwater fish in Malaysian lotic habitats was conducted to 
provide an overview of the freshwater fish assemblages in Malaysia. Secondary data was 
extracted from literature that retrieved from major scientific databases including Google Scholar, 
ScienceDirect, and SpringerLink. A total of 385 fish species from 49 families were documented 
in Malaysian lotic habitats based on secondary data analysis. The Cyprinidae family is the most 
abundant fish family in Malaysia with 88 species recorded, followed by Danionidae (44), 
Bagridae (27), and Osphronemidae (21). The Cyprinidae family has the top five fish species 
recorded most frequently in Malaysian lotic habitats, which are present in the majority of 
Malaysia's states. Approximately 47% of fish species are restricted to just one state of Malaysia, 
demonstrating endemism of freshwater fish is high in Malaysian lotic habitats. Fish assemblages 
were found to be similar in Kedah, Kelantan, Pahang, Perak, Terengganu, and Johor, but very 
different in Sabah, Sarawak, Penang, Negeri Sembilan, and Selangor. Connectivity between lotic 
habitats in each state, land use, endemism, and invasive species may all influence the fish 
assemblages in each Malaysian state. This study revealed that ichthyofaunal research is lacking 
in several Malaysian states. More research should be done in those states to fill in the research 
gaps and present the most up-to-date information on Malaysia's ichthyofaunal study. 

1.  Introduction 
Malaysia is home to a variety of aquatic ecosystems, including streams, rivers, lakes, estuaries, and 
oceans. In aquatic ecosystems, there are two broad categories of ecosystems: the lotic and lentic 
ecosystems. Lotic ecosystems are those that have moving water, such as rivers and streams. Lakes and 
ponds, on the other hand, are examples of lentic ecosystems with static water. Rivers are the most 
common form of inland aquatic habitat found in Malaysia. Peninsular Malaysia has more than 9000 km2 
of river, while East Malaysia has more than 8000 km2 of river [1]. There are about 150 major river 
systems in Malaysia, with around 100 in Peninsular Malaysia and the rest in East Malaysia [2]. 

Fishes in Malaysia, as keystone species in the river, have been threatened by human activities such 
as deforestation and the introduction of non-native species [3]. Changes in land use can affect the 
composition of freshwater fish in waterbodies [4-6]. Deforestation has been proven to alter the species 
composition of fish [7-9]. When compared to rivers without riparian, rivers with riparian exhibit a richer 
species composition of freshwater fish [4,10,11]. Changes in land use alter river water chemistry, 
causing endemic fish populations to decline or vanish in a short period of time [5]. Aside from that, 
since the 19th century, Malaysia has been introducing non-native freshwater fish for aquaculture. Saba 
et al [12] concluded that non-native ornamental and recreational fish have been found in several states 
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over the last few decades, implying that non-native fish had been released from these industries. Chow 
et al [6] also demonstrated the presence of introduced ornamental suckermouth fish (Hypostomus 
plecostomus) in an urban river in Johor. 

Documentation and study of freshwater fish have been undertaken for several decades in Malaysia. 
Hundreds of freshwater fish species have been identified in previous research, many of which are native 
to Malaysia [3]. Primary research is frequently focused on a single area, making it impossible to provide 
an overview of the fish assemblages in Malaysia. Furthermore, due to a lack of interest in the study, as 
well as difficulties in sampling in rural areas, there is a scarcity of data on freshwater fishes in certain 
regions, particularly East Malaysia [13,14]. Thus, the goal of this study was to provide an overview of 
freshwater fish assemblages in Malaysian lotic habitats via a desktop study, which entails gathering, 
analysing, and summarising other people's published work. A desktop study of Malaysian fish 
assemblages could also reveal the country's freshwater fish research gap.  

2.  Methodology 
A desktop study on freshwater fish in Malaysian lotic habitats was conducted between July and 
November of 2020. The search for literature with publication years ranging from 1990 to 2020 was done 
using the major scientific databases, including Google Scholar, ScienceDirect, and SpringerLink. 
Keywords such as freshwater fish, stream and river, and Malaysia were used during the literature search. 
Fish occurrence data were extracted from the literature and compiled according to Malaysian states. Fish 
data was organized in Microsoft Excel spreadsheets by family, genus, and species. The data were 
crosschecked with Fishbase [15] and California Academy of Science’s Catalogue of Fishes [16] to 
ensure that the family and species found from literature are standardized to avoid spelling errors and 
synonyms. Fish that were identified as confer (cf.) or up to genus level were excluded from further 
analysis. The fact that the primary data was collected by other researchers using different sampling 
strategies and level of identification, along with possible errors in fish species identification, the use of 
synonyms, and typos, could have an impact on the quality of the secondary data and introduce potential 
biases while using it for data analysis. Non-metric multidimensional scaling (NMDS) based on the Bray-
Curtis similarity matrix was used to illustrate the fish assemblages in each state of Malaysia based on 
the frequency of fish occurrence in each state. Stress value in NMDS was used to measure the goodness 
of fit in NMDS where stress value less than 0.2 was considered as a good fit. Cluster analysis was run 
in this study to show the similarities in the fish assemblages of each state. The cluster was considered 
statistically significant at a linkage distance of < 60% and the number of clusters was decided by the 
practicality of the outputs [17]. All analysis was conducted using the PAleontological STatistics 
software package (PAST, Palaeontological Association, 2001). 

3.  Results & Discussion 
The present study demonstrated that a large portion of fish fauna studies in Malaysian lotic habitats were 
conducted in Perak, which is also the state with the highest richness of freshwater fish species (Table 
1). On the other hand, no study was found in Perlis and Malacca, and limited research was found in 
Penang. The findings showed that ichthyofaunal research is unevenly conducted throughout Malaysian 
states and is insufficient in some of them. More research should be conducted in those states to fill the 
information gap and provide the most current data on freshwater fish in Malaysia.  

A total of 385 freshwater fish species representing 49 families have been documented across the 
country (Figure 1). With 88 species recorded, the Cyprinidae family dominated Malaysia's streams and 
rivers. Danionidae has the second-highest number of species (44), followed by Bagridae (27) and 
Osphronemidae (21). There are 15 families with only one species documented in the literature, including 
Adrianichthyidae, Ailiidae, Amblycipitidae, Anabantidae, Anguillidae, Aplocheilidae, Botiidae, 
Chacidae, Clupeidae, Helostomatidae, Lobotidae, Nandidae, Phallostethidae, Serrasalmidae, and 
Vaillantellidae.  
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Table 1. Number of freshwater fish species recorded in each state of Malaysia. 
 

State Number of species Sources 
Johor 100 [6, 18-20] 
Kedah 55 [21-25]  
Kelantan 65 [26-30] 
Negeri Sembilan 17 [31,32] 
Pahang 139 [20, 33-40]  
Penang 7 [41]  
Perak 230 [5, 19, 22, 30, 42-56]  
Sabah 74 [4, 7, 57-64] 
Sarawak 97 [65-69]  
Selangor 68 [70-74] 
Terengganu 56 [75-77] 

 

 
Figure 1. The fish family and the number of species documented in previous literature. 

 
Family Cyprinidae is expected to have dominated Malaysian lotic habitats because it is the largest 

family of freshwater fishes [78]. Rivers in Brunei, Cambodia, and Thailand were also dominated by the 
Cyprinidae family [79,80]. The Cyprinidae family contributed nearly 80% of the total abundance of 
freshwater fishes in the Cambodian river [78]. The Cyprinidae family has the top five fish species that 
are found most frequently in Malaysian lotic habitats (Table 2). Except for Penang, their presence has 
been documented in almost every state. Fish species in the Danionidae family were previously classified 
as Subfamily Danioninae of the Family Cyprinidae [15]. However, phylogenetic studies of the 
Subfamily Danioninae suggested separating Danioninae from Cyprinidae and forming a new family due 
to genetic dissimilarities between Danioninae and other Cyprinidae members [16,81]. Despite being 
split off from the Cyprinidae family as a new family, the Danionidae family was the second largest in 
Malaysian lotic habitats. Devario regina is the most common Danionidae species which was found 
mainly in Kedah and Perak (Table 2). Bagridae is a catfish family that can be found from Japan to 
Borneo, according to Nelson et al [78]. There are endemic bagrid species in Malaysia, such as 
Nanobagrus nebulosus in Johor [18]. Osphronemidae is a family of fish that can be found in a variety 
of water bodies throughout Southeast Asia [77,81]. Some genera of Osphronemids have high tolerance 
to extreme conditions of environments, including the acidic water in the blackwater river [82]. Betta 
pugnax is the most common Osphronemidae species in Malaysia's lotic habitats (Table 2), with 
occurrences from the states of Johor, Kedah, Pahang, Perak, Selangor, and Terengganu. Betta pugnax 
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from Penang was one of the first fighting fishes described [83]; however, the fish's occurrence was not 
captured in the present study since limited fish studies were undertaken in Penang.  

 
Table 2. The top ten fish species recorded most frequently in Malaysian lotic habitats, and their 
presence (+) and absence (-) in each state. 
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Cyprinidae Barbodes binotatus 63 + + - + + - + + + + + 
Cyprinidae Mystacoleucus obtusirostris 55 + + + + + - + + + - - 
Cyprinidae Osteochilus vittatus 55 + + + + + - + + + - + 
Cyprinidae Hampala macrolepidota 50 + + + + + - + - + - + 
Cyprinidae Cyclocheilichthys apogon 47 + + + + + - + - + + + 
Danionidae Devario regina 42 - + - - - - + - - - - 
Channidae Channa striata 40 + + + - + + + + - + + 
Osphronemidae Betta pugnax 39 + + - - + - + + + - - 
Cyprinidae Neolissochilus soroides 34 + - + - + - + + + - - 
Mastacembelidae Macrognathus maculatus 33 + + + - + - + + - + + 

 
The similarities of each state's fish assemblages were shown in both a dendrogram (Figure 3a) and 

an NMDS plot with a stress value of 0.1119 (Figure 3b). The cluster analysis of 11 states revealed that 
fish communities were divided into six clusters. Kedah, Kelantan, Johor, Pahang, Perak, and Terengganu 
were found to have similar fish assemblages, which could be attributed to the connectivity of their rivers. 
For example, there were few rivers in Pahang that connected to other rivers in Johor's Endau-Rompin 
Forest Reserve [20]. Fish assemblages in five states, including Negeri Sembilan, Penang, Sabah, 
Sarawak, and Selangor, were found to be highly distinct to those in other states. Since Sabah and 
Sarawak are located on the island of Borneo, its distinct fish assemblage could be owing to endemic 
species [84]. Figure 4 illustrates that a total of 181 fish species recorded in Malaysian lotic habitats are 
found only in one state whereas less than 20 fish species are found in at least seven states in Malaysia. 
In other words, nearly half of the fish species (approximately 47%) in Malaysia are restricted to one 
state of Malaysia indicating endemism of freshwater fish is high in Malaysian lotic habitats. Fish 
assemblages in Negeri Sembilan, Selangor, and Penang may differ from those in other states due to 
differences in land use. Selangor is one of Malaysia's most developed states, with densely populated 
cities, whereas sampling sites in Negeri Sembilan and Penang were close to factories and farmland. 
Also, the presence of invasive fish species found in the Klang river as a result of the dumping of exotic 
pet fish [12] could possibly be a factor in Selangor's distinctive fish assemblage.   
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Figure 1. Fish assemblages in Malaysia. a) Dendrogram of cluster analysis for the Bray-Curtis fish 
similarity in each Malaysian state; b) NMDS plotting of fish occurrence frequency data in each 
Malaysian state. 

 

 
Figure 4. Distribution range of freshwater fish species in Malaysian lotic habitats. 

 

4.  Conclusion 
A total of 385 species of freshwater fishes were recorded in the streams and rivers of Malaysia. The 
Cyprinidae family dominated Malaysian streams and rivers, with 88 species documented in previous 
research, followed by the Danionidae, Bagridae, and Osphronemidae. Kedah, Kelantan, Pahang, Perak, 
Terengganu, and Johor had the most similar fish assemblages based on frequency of occurrence, whereas 
Sabah, Sarawak, Negeri Sembilan, Penang, and Selangor had the most dissimilar fish assemblages. 
More research on the distribution and species composition of freshwater fishes in each Malaysian state, 
particularly Perlis, Malacca, and Penang, is needed to provide the most up-to-date information of 
Malaysian fish assemblages. 
 
 



14th Seminar on Science and Technology 2021 (S&T 2021)
Journal of Physics: Conference Series 2314 (2022) 012005

IOP Publishing
doi:10.1088/1742-6596/2314/1/012005

6

Acknowledgement  
The authors would like to thank the Universiti Malaysia Sabah (UMS) for funding this study through 
the Acculturation Grant Scheme; SGA0099-2019. 

References 
[1] Yusoff F M, Shariff M and Gopinath N Jul 2006 Diversity of Malaysian aquatic ecosystems and 

resources Aquat. Ecosyst. Health Manag. 9(2) 119–35 
[2] Chan N W, Abdullah A L, Ibrahim A L and Ghazali S 2003 River pollution and restoration 

towards sustainable water resources management in Malaysia Society, Space & Environment 
in a Globalised World: Challenges and Prospects eds Ismail W R, Samat N, Majid A A, 
Abdullah M A and Abdullah A (Penang: Geography Section Universiti Sains Malaysia and 
National Geographical Association of Malaysia) pp 208–19 

[3] Chong V C, Lee P K Y and Lau C M Jun 2010 Diversity, extinction risk and conservation of 
Malaysian fishes J. Fish Biol. 76(9) 2009–66 

[4] Wilkinson C L, Yeo D C J, Tan H H, Fikri A H and Ewers R M Jun 2018 Land-use change is 
associated with a significant loss of freshwater fish species and functional richness in Sabah, 
Malaysia Biol. Conserv. 222 164–71 

[5] Shah A S R M, Zarul H H, Chan K Y, Zakaria R, Khoo K H and Mansor M 2006 A recent survey 
of freshwater fishes of the Paya Beriah peat swamp forest, North Perak, Malaysia J. Biosci. 
17(1) 51–64 

[6] Chow V K K, Ismid M, Said M, Mohamed M and Sabri S 2016 Species composition and 
abundance of freshwater fishes in selected rivers of Johor, Malaysia Int. J. Res. Chem. Metall. 
Civ. Eng. 3(2) 214–8 

[7] Wilkinson C L, Yeo D C J, Tan H H, Fikri A H and Ewers R M 2018 The availability of freshwater 
fish resources is maintained across a land-use gradient in Sabah, Borneo Aquat. Conserv. Mar. 
Freshw. Ecosyst. 28(5) 1044–54 

[8] Juen L, Cunha E J, Carvalho F G, Ferreira M C, Begot T O, Andrade A L, Shimano Y, Leao H, 
Pompeu P S and Montag L F A 2016 Effects of oil palm plantations on the habitat structure 
and biota of streams in Eastern Amazon River Res. Appl. 32 2081–94 

[9] Lo M, Reed J, Castello L, Steel E A, Frimpong E A and Ickowitz A 2020 The influence of forests 
on freshwater fish in the tropics: A systematic review BioSci. 70(5) 404–14 

[10] Giam X, Hadiaty R K, Tan H H, Parenti L R, Wowor D, Sauri S, Chong K Y, Yeo D C J and 
Wilcove D S 2015 Mitigating the impact of oil-palm monoculture on freshwater fishes in 
Southeast Asia Conserv. Biol. 29(5) 1357–67 

[11] Wilkinson C L, Yeo D C J, Tan H H, Fikri A H and Ewers R M Apr 2019 Resilience of tropical, 
freshwater fish (Nematabramis everetti) populations to severe drought over a land-use gradient 
in Borneo Environ. Res. Lett. 14(4) 045008 

[12] Saba A O, Ismail A, Zulkifli S Z, Shohaimi S, Jamil N R, Nawi N M, Ghani I R A, Halim M R 
A and Amal M N A 2020 Checklists, production trends, and potential ecological and 
socioeconomic impacts of non-native freshwater fishes in Malaysia: A review Aquat. 
Invasions 15(4) 646–70 

[13] Ahmad A and Khairul-Adha A R 2007 State of knowledge on freshwater fishes of Malaysia Status 
Biol. Divers. Malaysia Threat Assess. plant species Malaysia: Proc. Seminar Workshop 28-
30 Jun 2005 eds Chua L S L, Kirton L G, and Saw L G (Kuala Lumpur: Forest Research 
Institute Malaysia) p 83–90 

[14] Ng C K C, Abdullah F, Biun H, Ibrahim M K, Mustapha S and Sade A 2017 Review: A working 
checklist of the freshwater fish diversity for habitat management and conservation work in 
Sabah, Malaysia, North Borneo Biodiversitas J. Biol. Diversity 18(2) 560–74 

[15] Froese F and Pauly D 2019 Fishbase [Online]. Available: www.fishbase.org. [Accessed Oct. 24, 
2020]. 

[16] Fricke R and Eschmeyer W N 2020 Eschmeyer’s catalog of fishes: Guide to fish collections 



14th Seminar on Science and Technology 2021 (S&T 2021)
Journal of Physics: Conference Series 2314 (2022) 012005

IOP Publishing
doi:10.1088/1742-6596/2314/1/012005

7

[Online]. Available: http://researcharchive.calacademy.org/research/ichthyology/catalog/ 
collections.asp. [Accessed Oct. 24, 2020]. 

[17] Ling T Y, Soo C L, Heng T L E, Nyanti L, Sim S F, Grinang J, LeeK S P and Ganyai T 2018 
Water quality assessment of tributaries of Batang Baleh in Sarawak using cluster analysis Sci. 
World J. 2018 8682951 

[18] Ng H H and Tan H H 1999 The fishes of the Endau drainage, Peninsular Malaysia with 
descriptions of two new species of catfishes (Teleostei: Akysidae, Bagridae) Zool. Stud. 38(3) 
350–366 

[19] Zakaria R, Mansor M and Ali A B 1999 Swamp-riverine tropical fish population: A comparative 
study of two spatially isolated freshwater ecosystems in Peninsular Malaysia Wetl. Ecol. 
Manag. 6(4) 261–268 

[20] Lim K K P, Ng P K L and Kottelat M 1990 On a collection of freshwater fishes from Endau-
Rompin, Pahang-Johore, Peninsular Malaysia Raffles Bull. Zool. 38(1) 31–54 

[21] Azmir I A and Samat A 2010 Diversity and distribution of stream fishes of Pulau Langkawi, 
Malaysia Sains Malaysiana 39(6) 869–875 

[22] Zakeyudin M S, Isa M M, Rawi C M, Shah A S M and Ahmad A H 2012 Assessment of suitability 
of Kerian River tributaries using length-weight relationship and relative condition factor of six 
freshwater fish species J. Environ. Earth Sci. 2(3) 52–61  

[23] Sah A S R M, Samat A, Putih K and Mansor K N A 2012 Notes on the freshwater fishes at 
selected headwater streams of the Ulu Muda Forest Reserve, Kedah Darul Aman Malayan 
Nat. J. 64(3) 153–158 

[24] Samat A, Izzati A A, Nur-Hasyimah R, Shukor M N and Norhayati A 2012 Small streams 
ichthyofauna of Western Langkawi Island, Malaysia Malaysian Appl. Biol. 41(2) 51–54  

[25] Shah A S R M, Hashim Z H and Sah S A M 2009 Freshwater fishes of Gunung Jerai, Kedah Darul 
Aman: A Preliminary Study Trop. Life Sci. Res. 20(2) 59–70 

[26]  Ambak M A and Zakaria M Z 2010 Freshwater fish in Sungai Kelantan J. Sustain. Sci. Manag. 
5(1) 13–20 

[27] Hashim R, Song T H, Muslim N Z M and Yen T P 2014 Determination of heavy metal levels in 
fishes from the lower reach of the Kelantan river, Kelantan, Malaysia Trop. Life Sci. Res. 25(2) 
21–39 

[28] Hashim R, Azlan M R P, Mohd Zainuddin W M A, Jusoh S A and Md Sah A S R 2015 Fish 
distribution and composition of Kelantan river systems, Kelantan, Malaysia Appl. Mech. Mater. 
747 294–297 

[29] Zakeyuddin M S, Husin S M, Shukor A M, Bahri A S, Shahadan S, Saharudin M S M and 
Ghazilan A L A 2020 Freshwater fish checklist in Pergau Reservoir and its catchment area, 
Kelantan IOP Conf. Ser. Earth Environ. Sci. 549 012047 

[30] Radhi A M, Rohasliney H and Zarul H 2017 Fish composition and diversity in Perak, Galas and 
Kelantan Rivers (Malaysia) after the major flood of 2014 Transylvanian Rev. Syst. Ecol. Res.   
19(3) 41–56  

[31] Nur-Hasyimah R, Syakira M H, Syahril M, Samat A and Iwana I 2013 Water quality, diversity 
and distribution of freshwater fishes in Negeri Sembilan J. Acad. 3 10–19  

[32] Othman M R, Samat A and Hoo L S 2002 The effect of WQI on the distribution of Fish in Labu 
River system in Sub-Langat Basin, Malaysia J. Biol. Sci. 2(1) 28–31  

[33] Farinordin F A, Nazri N N, Samat A, Magintan D, Besar A K J P, Sayuti M F and Nor S M 2016 
Freshwater fishes of Sungai Sat and Sungai Kelapah, Taman Negara National Park, Pahang J. 
Wildl. Parks 31 49-60  

[34] Miyazaki Y, Kano Y, Tomiyama Y, Mitsuyuki C and Rashid Z A 2013 Ichthyofaunal assessment 
of the Gelami and Tinggi Rivers, Pahang river system, Eastern Malay Peninsula, following 
construction of an adjacent building complex Check List 9(5) 1035–1042 

[35] Mohd-Azham Y and Singh H R 2012 An assessment of the distribution of the freshwater fishes 
of the Taman Negara Pahang Malaysia IEEE Symposium on Business, Engineering and 



14th Seminar on Science and Technology 2021 (S&T 2021)
Journal of Physics: Conference Series 2314 (2022) 012005

IOP Publishing
doi:10.1088/1742-6596/2314/1/012005

8

Industrial Applications 
[36] Mohd-Azham Y and Singh H R 2019 Freshwater fish diversity and their distribution along the 

Keniyam River, Taman Negara Pahang, Malaysia IOP Conf. Ser.: Earth Environ. Sci. 269 
012034 

[37] Ng H H, Tan H H and Lim K K P 1999 The inland fishes of Pulau Tioman, Peninsular Malaysia 
Raffles Bull. Zool. 6 169–187  

[38] Rashid Z A, Asmuni M and Amal M N A 2015Fish diversity of Tembeling and Pahang rivers, 
Pahang, Malaysia Check List 11(5) 1753 

[39] Rashid Z A, Amal M N A and Shohaimi S 2018 Water quality influences on fish occurrences in 
Sungai Pahang, Maran District, Pahang, Malaysia Sains Malaysiana 47(9) 1941–1951  

[40] Zaid M Z C, Zaini N A M, Rahim N Z A, Ilham H Z, Bahari N F, Zaher Q A M, Zulkifli S Z, 
Aziz N A A, Go R and Azmai M N A 2018 Fish diversity of high altitude small stream and 
ponds in Chalet Pak Lah, Janda Balik, Pahang, Peninsular Malaysia Malayan Nat. J. 70(4) 
367–371 

[41] Widad F and Abdullah M 2013 Preliminary study of heavy metals pollution in freshwater fishes 
of Sungai Simpang Empat, Penang J. Acad 3 48–65 

[42] Ahmad A K, Mohd Sham O, Shukor M N, Aweng E R and Shuhaimi-Othman O 2011Ecological 
factors affecting fish diversity and density in Sungkai Wildlife Reserve, Perak, Malaysia The 
Zoologist 9 78–84 

[43] Ahmad A B, Fahmi-Ahmad M, Mohd-Amzar W and Rizal S A 2018 Freshwater fishes of Ulu 
Kenas forest reserve and its surrounding areas, Perak, Peninsular Malaysia Malayan Nat. J. 
70(4) 489–497 

[44] Aqmal-Naser M, Fahmi-Ahmad M and Ahmad A B 2019 Inland fishes of Pulau Pangkor, Perak, 
Peninsular Malaysia The Malaysian Forester 82(1) 297–302 

[45] Farinordin F A, Shukor M N and Samat A 2017 Stream fishes of West Ipoh, Perak, Peninsular 
Malaysia Malayan Nat. J. 69(2) 103–111 

[46] Hashim Z H, Zainuddin R Y, Shah A S R M, Sah S A M, Mohammad M S and Mansor M 2012 
Fish checklist of Perak river, Malaysia Check List 8(3) 408–413 

[47] Hashim Z H, Shah A S R M, Mohammad M S, Mansor M and Sah S A M 2012 Fishes of Sungai 
Enam and Sungai Telang in Temengor Reservoir, Perak, Malaysia Check List 8 (1) 27–31 

[48] Ikhwanuddin M E M, Amal M N A, Shohaimi S, Hasan H H and Jamil N R 2016 Environmental 
influences on fish assemblages of the upper Sungai Pelus, Kuala Kangsar District, Perak, 
Malaysia Check List 13(4) 315–325 

[49] Ikhwanuddin M E M, Amal M N A, Aziz A, Sepet J, Talib A, Ismail M F, Jamil N R 2017 
Inventory of fishes in the upper Pelus River (Perak river basin, Perak, Malaysia) Check List 
13(4) 315–325 

[50] Ismail A, Amal M N A, Muskhazli M, Azwady N A A, Hisham M N M N and Rahman F 2013 
A survey on fish diversity in Sungai Enam, Temenggor Lake, Perak Malayan Nat. J. 65(2&3) 
30–37 

[51] Mohammad M S, Fadzil N F M, Sah A S R M, Zakeyuddin M S, Darwin E D and Hashim Z H 
2018 A freshwater fish biodiversity and distribution at Bukit Merah Reservoir river feeders, 
Perak, Peninsular Malaysia Malayan Nat. J. 70(4) 463–470 

[52] Ng C K C, Ooi P A C, Wong W L and Khoo G 2018 Ichthyofauna checklist (Chordata: 
Actinopterygii) for indicating water quality in Kampar River catchment, Malaysia 
Biodiversitas 19 (6) 2252–2274 

[53] Ng C K C, Lim T Y, Ahmad A and Khaironizam A Z 2019 Provisional checklist of freshwater 
fish diversity and distribution in Perak, Malaysia, and some latest taxonomic concerns Zootaxa 
4567(3) 515–45 

[54]  Othman M S, Nor S M, Muzamil M and Jalalludin P A 2001 Checklist of fish species of Sungai 
Suar Stream System in Sungai, Perak J. Wildl. Park 19 67–74  

[55]  Othman M S, Nor S M and Besar A J P 2002 A preliminary survey of stream fishes of Sungai 



14th Seminar on Science and Technology 2021 (S&T 2021)
Journal of Physics: Conference Series 2314 (2022) 012005

IOP Publishing
doi:10.1088/1742-6596/2314/1/012005

9

Ulu Bikam in Sungkai Wildlife Reserve, Perak J. Biosci. 13(1) 43–48  
[56] Shafiq Z M, Ruddin M S A S, Zarul H H, Syaiful M M, Khaironizam M Z, Khaled P and Hamzah 

Y 2014 An annotated checklist of fish fauna of Bukit Merah Reservoir and its catchment area, 
Perak, Malaysia Check List 10(4) 822–828  

[57]  Ahmad A, Nek S A R T and Ambak M A 2006 Preliminary study on fish diversity of Ulu Tungud, 
Meliau Range, Sandakan, Sabah J. Sustain. Sci. Manag. 1(2) 21–26 

[58] Martin-Smith K 1998 Biodiversity patterns of tropical freshwater fish following selective timber 
extraction: A case study from Sabah, Malaysia Ital. J. Zool. 65 363–368 

[59]  Martin‐Smith K M 1998 Relationships between fishes and habitat in rainforest streams in Sabah, 
Malaysia J. Fish Biol. 52(3) 458–482 

[60] Martin-Smith K M and Hui T H 1998 Diversity of freshwater fishes from eastern Sabah: 
Annotated checklist for Danum Valley and a consideration of inter- and intra-catchment 
variability Raffles Bull. Zool. 46(2) 573–604 

[61] Rahim K A A, Long S M and Abang F 2002 A Survey of Freshwater Fish Fauna in the Upper 
Rivers of Crocker Range National Park Sabah, Malaysia ARBEC Publishing.  

[62] Sade A and Biun H 2012 The ichthyofauna of Maliau Basin buffer zone at Maliau Basin 
Conservation Area, Sabah, Malaysia J. Trop. Biol. Conserv. 9(1) 105–113 

[63] Samat A 1990 Distribution and population of freshwater fishes in Kinabalu Park, Sabah, Malaysia 
Pertanika 13(3) 341–348 

[64] Wilkinson C L and Tan H H 2018 Fishes of the Brantian drainage, Sabah, Malaysia, with 
description of a new Rasbora species (Teleostei: Cyprinidae) Raffles Bull. Zool 66 595–609 

[65] Doi A, Iwata T, Inoue M, Miyasaka H, Sabki M S and Nakano S 2001 A collection of freshwater 
fishes from the Rayu Basin of Western Sarawak, Malaysia Raffles Bull. Zool. 49(1) 13–17 

[66] Hassan R, Esa F A and Harith M N 2010 Fish assemblages in Nanga Merit area, Kapit, Sarawak 
Sarawak Museum J. LXVII(88) 274–284 

[67] Nyanti L, Noor-Azhar N I, Soo C L, Ling T Y, Sim S F, Grinang J, Ganyai T and Lee K S P 2018 
Physicochemical parameters and fish assemblages in the downstream river of a tropical 
hydroelectric dam subjected to diurnal changes in flow Int. J. Ecol. 2018 8690948 

[68] Nyanti L, Idris N E, Bolhen H, Grinang J, Ling T Y, Sim S F, Soo C L, Ganyai T and Lee K S P 
2019 Fish assemblages, growth pattern and environmental factors in Upper Baleh River, Kapit, 
Sarawak Borneo J. Resour. Sci. Technol. 9(1) 14–25 

[69] Rahim K A A, Daud S K, Siraj S S, Arshad A, Esa Y and Ibrahim E R 2009 Freshwater fish 
diversity and composition in Batang Kerang floodplain, Balai Ringin, Sarawak Pertanika J. 
Trop. Agric. Sci. 32(1) 7–16 

[70] Ashraf M A, Hussin N H, Yusoff I and Gharibreza M 2017 Study of the impacts of some domestic 
pollutants on the freshwater fish community in the Klang River, Malaysia Earth Sci. Malaysia 
1(1) 1–7 

[71] Beamish F W H, Beamish R B and Lim S L H 2003 Fish assemblages and habitat in a Malaysian 
blackwater peat swamp Environ. Biol. Fishes 68(1) 1–13 

[72] Jalal K C A, Alifah F K, Faizul H N N, Mamun A A, Kader M A and Ashraf M A 2018 Diversity 
and community composition of fishes in the Pusu River (Gombak, Malaysia) J. Coast. Res. 82 
150–155 

[73] Norhisyam M S, Roshani O, Zuhairi A N M, Akmal S N, Mohd Syahril M Z , Ainil Hawa S, 
Wahidah M N and Harmin S A 2012 Water quality, diversity and distribution of blackwater 
fishes in selected locations of Raja Musa Peat Swamp Forest Reserve Conf.: Malaysian 
Sciences and Technology Congress 2012 

[74] Zakaria-Ismail M and Sabariah B 1994 Ecological studies of fishes in a small tropical stream 
(Sungai Kanching, Selangor, Peninsular Malaysia) and its tributaries,” Malaysian J. Sci. 15A 
3–7 

[75] Ahmad A B, Fahmi-Ahmad M and Rizal S A 2018 Freshwater fish of Sungai Chantek, Pasir Akar, 
Besut, Terengganu, Peninsular Malaysia J. Agrobiotechnology 9(1) 41–49 



14th Seminar on Science and Technology 2021 (S&T 2021)
Journal of Physics: Conference Series 2314 (2022) 012005

IOP Publishing
doi:10.1088/1742-6596/2314/1/012005

10

[76] Ahmad A B, Zaini N R, Nayan N A M, Fahmi-Ahmad M, Rizal S A and Yusuf Y 2018 Freshwater 
fish diversity of Sungai Setiu, Terengganu, Peninsular Malaysia Malayan Nat. J. 70 (4) 499–
507 

[77] Rovie-Ryan J J, Hasmoni S S B, Hajar Fauzan A, Sofie S, Pa C H C and Ismail W 2008 A 
checklist of fish species from two feeder streams of Tasik Kenyir: Sungai Tembat and Sungai 
Ketiar of Hulu Terengganu, Terengganu J. Wildl. Park. 25 19–22 

[78] Nelson J S , Grande T C and Wilson M V H 2016 Fishes of the World: Fifth Edition (New Jersey: 
John Wiley & Sons) 

[79] Ngor P B 2018 Fish assemblages dynamic in the tropical flood-pulse system of the Lower Mekong 
River Basin (Toulouse: University of Toulouse 3 Paul Sabatier) 

[80] Sulaiman Z , Tan H H and Lim K K P 2018 Annotated checklist of freshwater fishes from Brunei 
Darussalam, Borneo Zootaxa 4379(1) 24–46 

[81] Tang K L et al. Oct 2010 Systematics of the subfamily Danioninae (Teleostei: Cypriniformes: 
Cyprinidae) Mol. Phylogenet. Evol. 57(1) 189–214 

[82] Kottelat M 2013 The Fishes of the Inland Waters of Southeast Asia: A Catalogue and Core 
Bibliography of the Fish Known to Occur in Freshwaters, Mangroves and Estuaries eds Brook 
B W, Chou L M, Das I, Drew R A I, Ford H A, Herder F, Jangoux M, Kottelat M, Kovac D, 
Lim K K P, Randall J E, Sheldon F, Simberloff D, Tan S H, Tsubaki Y, Wilson E O, Yamagishi 
S and Yong H S (Singapore: The Raffles Bulletin of Zoology) 

[83] Tan H H and Tan S H 1996 Redescription of the Malayan fighting fish Betta pugnax (Teleostei: 
Belontiidae), and description of Betta Pulchra, new species from Peninsular Malaysia Raffles 
Bull. Zool. 44(2) 419–34 

[84] Sulaiman Z H and Mayden R L 2012 Cypriniformes of Borneo (Actinopterygii, Otophysi): An 
extraordinary fauna for integrated studies on diversity, systematics, evolution, ecology, and 
conservation Zootaxa 3586 359–76 



Reproduced with permission of copyright owner. Further reproduction
prohibited without permission.


