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Abstract. The construction of the Jambi–Riau Toll Road, which traverses several 

major river systems in central Sumatra, raises ecological concerns regarding the 

potential impact on freshwater fish biodiversity. This study was conducted to 

assess the baseline diversity and ecological condition of fish fauna in rivers 

intersected by the toll road corridor, providing essential information for 

environmental management and mitigation planning. A rapid assessment 

approach was employed at three main rivers Batanghari, Pangabuan, and Cenaku 

using purposive sampling and multi-gear fish collection methods (gill nets, traps, 

and cast nets) to capture representative species composition. A total of 45 native 

fish species were recorded across the three rivers. The Pangabuan River exhibited 

the highest abundance of individuals, while the Batanghari River showed the 

greatest species richness. Several endemic and economically valuable taxa were 

identified, indicating that these rivers support important aquatic biodiversity. The 

findings highlight the need for conservation-oriented planning during toll road 

development, particularly to minimize habitat fragmentation and water quality 

degradation. These baseline data provide a reference for future biodiversity 

monitoring and support the integration of high conservation value (HCV) 

principles into regional infrastructure development. 

Keywords: Baseline Assessment, Fish Diversity, Freshwater Ecology, High 

Conservation Value (HCV) 

1 Introduction 

The data on the biodiversity of fish fauna in Sumatra is still in need of further explora-
tion and publication. Freshwater ecosystem in Sumatra is inhabited by 589 fish species, 
of which 58 species (9.8%) are endemic to Sumatra [1]. The central part, including 

  
© The Author(s) 2025 
D. Djumanto et al. (eds.), Proceedings of the 3rd International Seminar on Fish and Fisheries Sciences (ISFFS 
2025), Advances in Biological Sciences Research 51, 
https://doi.org/10.2991/978-94-6463-942-1_11

 

mailto:tedjo_sukmono@unja.ac.id
https://doi.org/10.2991/978-94-6463-942-1_11
http://crossmark.crossref.org/dialog/?doi=10.2991/978-94-6463-942-1_11&domain=pdf


  

 

114             T. Sukmono et al.

West Sumatra, Jambi, Riau, and the Riau Islands, ranks among the top four regions 
based on the endemism of freshwater fish per province in Sumatra. The respective num-
bers of endemic fish in these areas are West Sumatra (14 species), Jambi (12 species), 
Riau Islands (10 species), and Riau (9 species) [1]. Riau and Jambi provinces are rich 
in freshwater fish diversity due to various freshwater ecosystems, including rivers, 
lakes, swamps, and ponds in highland and lowland areas. Jambi Province boasts aquatic 
habitats ranging from mountain peaks with fast-flowing rivers (Batang Merangin) to 
Oxbow Lakes and rivers within forests. The Batanghari River, primarily located in 
Jambi Province with headwaters in Dharmasraya, West Sumatra, is the longest and 
most significant river in Sumatra, playing a crucial role in the region's biodiversity [2]. 
Jambi also has other significant rivers, such as Batang Merangin, Batang Tebo, Batang 
Tembesi, and Sungai Pangabuan. 

The ichthyofauna diversity in the Batanghari River watershed in Jambi is docu-
mented with 297 species, including 48 newly recorded species for the Jambi watershed 
and 45 newly recorded species for Sumatra [3]. However, this research was conducted 
between 1994 and 2003, over twenty years ago. The Batanghari River in Jambi contin-
ues to face significant anthropogenic pressures, including land use change, pollution, 
illegal gold mining, sanitation facilities, and sand mining. Fish biodiversity in the Ba-
tanghari River is currently reduced to approximately 100 species [4]. Riau Province is 
also one of the freshwater fish hotspots in Sumatra, primarily due to its numerous large 
rivers and lakes, such as the Kampar River. The Kampar River in Riau, serving as a 
floodplain river, plays a crucial role as a hotspot for freshwater fish diversity [5]. The 
floodplain of the Kampar Kiri River is known for its high diversity of fish species and 
habitat heterogeneity, hosting 86 fish species representing 21 families and 44 genera 
[6]. 

The floodplain ecosystem comprising lotic areas (flowing river sections) and lentic 
areas (small swamps), is interconnected by small water channels. These channels can 
merge during the rainy season and separate during the dry season, creating diverse hab-
itats [7]. Fish communities, adapting to different water habitat types, tend to undergo 
ecomorphological adaptations. The floodplain ecosystem is a potential goldmine for 
discovery, with the likelihood of finding endemic species, new species, and recording 
new occurrences increasing with intensive exploration [8]. The diversity of fish in 
Jambi and Riau provinces needs continuous conservation efforts, given various anthro-
pogenic pressures, especially for fully protected species like Arowana (Schlerophagus 
formosus) and Belida (Noptopterus borneensis), as well as species declared endangered 
or approaching extinction based on IUCN status, such as Tampalo (Betta rubra), Betta 
picta, and sepat mutiara (Trichopodus leerii). This includes the impacts of road and 
bridge toll-road construction. 

Currently, the construction of the Jambi-Riau Toll Road section, particularly Jambi-
Rengat with a length of 136.9 km, will traverse several rivers in Jambi Province, namely 
the Batanghari River (Ranto Mako Village) and Pangabuan River (Teluk Pangku Vil-
lage), as well as the Cenaku River (Payo Rumbai Village) in Riau Province. This toll 
road project is expected to bring various benefits to the industry and the community in 
Sumatra, including reducing travel distance, lowering operational costs, enhancing 
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safety, facilitating the distribution of goods and services, and boosting the local econ-
omy. The project involves the toll road and the construction of facilities such as toll 
gates, boundary signs, rest areas, and bridges. 

These indices were used to compare biodiversity levels between stations, rather than 
relying solely on fish abundance data. The analysis utilized relative abundance values 
from each substation, adjusted based on recorded fishing effort. Currently, the construc-
tion of the Jambi–Riau Toll Road, particularly the Jambi–Rengat section (136.9 km in 
length), will cross several rivers in Jambi Province, namely the Batanghari River (Ranto 
Mako Village) and Pangabuan River (Teluk Pangku Village), as well as the Cenaku 
River (Payo Rumbai Village) in Riau Province. This project is expected to bring various 
benefits to industries and communities in Sumatra, including reducing travel distance, 
lowering operational costs, enhancing safety, facilitating the distribution of goods and 
services, and promoting local economic growth. The project involves not only road 
construction but also supporting facilities such as toll gates, boundary signs, rest areas, 
and bridges. Bridges will be constructed over the Batanghari, Pangabuan, and Cenaku 
Rivers. This survey is supported by YAPEKA, a non-profit organization focused on 
community empowerment and nature conservation. YAPEKA is conducting a baseline 
survey to assess the potential impacts of toll road development on biodiversity and crit-
ical habitats in the affected areas, particularly the rivers where bridges will be built.  

This study aims to provide data on fish fauna conditions, including diversity, abun-
dance, potential, and conservation status in the Cenaku River (Payo Rumbai Village), 
Pangabuan River (Teluk Pangku Village), and Batanghari River (Ranto Mako Village). 
Specifically, this research seeks to answer the following questions: (1) What is the cur-
rent state of fish biodiversity in rivers crossed by the Jambi–Rengat Toll Road? (2) How 
do differences in habitat characteristics influence species composition and abundance? 
and (3) Which fish species are under conservation concern based on IUCN and national 
protection status? The results of this study are expected to serve as an important base-
line for environmental impact assessments and for planning long-term biodiversity con-
servation strategies in infrastructure development zones. 

2 Materials and Methods 

2.1 Time and Place 

Fish biodiversity monitoring activities were carried out from November 3 to 11, 2023, 
at three rivers (three stations) along the Jambi–Rengat Toll Road (Riau) corridor. The 
rivers selected as research sites included the Batanghari River (Ranto Mako Village) 
and Pangabuan River (Teluk Pangku Village) in Jambi Province, and the Cenaku River 
(Payo Rumbai Village) in Riau Province. The selection of research station locations 
was based on coordinates and predetermined bridge construction sites, with technical 
guidance from the YAPEKA team. Each station was divided into three substations to 
ensure sampling replication. Substations 1, 2, and 3 were numbered sequentially from 
upstream to downstream. At each substation, fish sampling was conducted within a 
±500-meter radius using various capture gears. The selection of fishing gears followed 
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the purposive sampling method, taking into account the presence of tributaries, river 
mouths, pools, and riparian vegetation [13]. 

The purposive sampling method was chosen as it is suitable for rapid assessment in 
locations with heterogeneous environmental conditions and limited accessibility. This 
method allows researchers to focus on potential fish habitats based on local ecological 
knowledge and physical river characteristics. However, a key limitation of this method 
is the potential bias in species representation, since sampling is not random and not all 
river sections have an equal chance of being observed. Therefore, the results are de-
scriptive and indicative, rather than representative of the entire fish population in the 
study area.  

2.2 Sample Collection 

Fish sampling was conducted through the collection of primary and secondary data. 
Primary data were obtained from direct fish capture at research stations. Secondary data 
were obtained through in-depth interviews with local fishing communities. 

Interviews were conducted by showing photographs of Indonesian freshwater fish, 
particularly those found in Sumatra, based on the following references: Freshwater Fish 
of Western Indonesia and Sulawesi [3], and Freshwater Fish in the Bukit Tigapuluh 
Ecosystem [9]. Fish sampling in the Batanghari River (Ranto Mako Village), Pan-
gabuan River (Teluk Pangku Village), and Cenaku River (Payo Rumbai Village) was 
conducted using both active and passive capture gears, including nets, gill nets, fish 
fences (belat), traps, seruo, and fishing rods. 

To maintain comparability between sites, fishing effort was recorded for each gear 
type at every substation, including: The number of gears used per day, The duration of 
fishing (e.g., gill net operation hours, trap deployment time, active fishing time), and 
the sampling radius (±500 m). This effort data served as the basis for calculating rela-
tive abundance, ensuring unbiased comparisons between substations. 

2.3 Fish Identification and Preservation 

The successfully captured fish were subsequently sorted and counted based on their 
species. Live fish were photographed in a mini aquarium using a Nikon D5200 camera, 
with their heads facing left. If the fish were actively moving during the photo session, 
they were immobilized by adding a few drops of clove oil to the mini aquarium. Dead 
fish specimens were photographed with their heads facing left against a black or red 
background. 

Each fish was assigned a code corresponding to the station name, namely: Ba-
tanghari River (Ranto Mako Village) Fish (IBH), Pangabuan River (Teluk Pangku Vil-
lage) Fish (ISP), and Cenaku River (Payo Rumbai Village) Fish (ISC). Additionally, a 
scale was included (see Fig. 1). Five individuals of each fish species were collected for 
preservation using 10% formalin. Fish ≥ 15 cm in length were injected with 70% alco-
hol before preservation in 10% formalin. 
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Fig. 1. Documentation of fish fauna: live specimen (left) and preserved specimen (right). 

Fish identification was conducted in situ (rapid identification) using 15 morphomet-
ric characters and 6 meristic characters, referring to various fish identification books 
[3][9], and online resources, including www.fishbase.org [10]. 

2.4 Data Analysis 

The morphometric and meristic data collected were used to create a detailed description 
for identifying the species and their characteristics. These characteristics were com-
pared with those found in various fish identification books and online resources, such 
as www.fishbase.org. The evaluation of the fish's potential for consumption and orna-
mental purposes was based on references [9] and [11]. Additionally, the presence of 
fish and their habitats was described to illustrate the interconnection between the spe-
cies and their environment. The scientific names of the fish were verified through 
www.fishbase.org. For determining conservation status, we referred to both www.iu-
cnredlist.org and www.fishbase.org. The identification of native species was based on 
references [1] and [12]. 

To assess biodiversity across all study sites, several ecological diversity indices were 
calculated, including the Shannon-Wiener Index (H’), which describes species diver-
sity. These indices provide a more comprehensive comparison of biodiversity levels 
among stations, rather than relying solely on fish abundance data. In this analysis, cal-
culations were performed using the relative abundance values from each substation, 
adjusted for the recorded fishing effort. Therefore, the values obtained do not represent 
the overall diversity of the river but specifically reflect the fish diversity in the river 
segments traversed by the toll bridge. 

3 Results 

3.1 Fish Biodiversity 

The analysis of fish diversity indices revealed differences in community structure 
among the study sites. The highest Shannon-Wiener diversity index (H') was recorded 
in the Batanghari River (H' = 2.75), followed by the Cenaku River (H' = 1.96) and the 
Pangabuan River (H' = 1.49). These values do not reflect the overall diversity of the 
river but only the fish diversity in the river crossed by the toll bridge area. 
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3.2 Species Composition 

Cenaku River (Payo Rumbai Village). A total of 11 fish species were identified, com-
prising 88 individual specimens collected from the study site. The fish assemblage was 
dominated by yellow pufferfish (Auriglobus modestus) with the highest relative abun-
dance of 34.1%, followed by striped barb (Labiobarbus fastifus) at 20.4%. These two 
species represent the main components of the fish community in this area. Other notable 
species included horseface loach (Acantopsis dialuzona) and tinfoil barb (Barbonymus 
schwanefeldii), with relative abundances of 11.3% and 7.9%, respectively (Table 1). 

Table 1. Fish Fauna, Abundance, and Its Potential in the Cenaku River 

No Species Name Common name Number IUCN 
Status 

Abun-
dance 
(%) 

Potency 

1 Auriglobus modestus Yellow pufferfish 30 LC 34.1 O 

2 Acantopsis dialuzona Horseface loach 10 LC 11.3 O 

3 Rasbora dusonensis Duson rasbora 6 LC 6.8 O/C 

4 Parachela hypopthalmus Pakslaup- 5 NE 5.6 O/C 

5 Oxygaster anomalura Siamese carp 2 LC 2.2 O/C 

6 Barbonymus schwane- Tinfoil barb 7 LC 7.9 C 

7 Labiobarbus fastifus Signal barb 18 NE 20.4 C 

8 Osteochiluus vittatus Bonylip barb 2 NE 2.2 C 

9 
10 

Barbicthys laevis 
Rasbora caudimaculata 

Sucker barb 
Redtail rasbora 

3 
3 

NE 
LC 

3.4 
3.4 

C 
O/C 

11 Anematichthys repasson Cemperas 2 NE 2.2 C 

Total  88    

Note: LC = Least Concern; NE = Not Evaluated; C = Consumption; O = Ornamental 

Pangabuan River (Teluk Pangku Village). A total of 15 fish species were identified, 
comprising 311 individual specimens collected from the study site. The fish assemblage 
was dominated by Pangasius catfish (Pangasius polyuranodon), which showed the 
highest relative abundance of 56.3%, indicating that this species is the main component 
of the fish community in the area. Other species with relatively high abundances in-
cluded Glass perchlet (Parambassis wolffii) at 21.6%, followed by Redtail rasbora 
(Rasbora caudimaculata) and Black sleeper goby (Eleotris melanosoma), each with 
3.9% (Table 2). 
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Table 2. Fish Fauna, Abundance, and Its Potential in the Pangabuan River 

No Species Name Common name Number IUCN 
Status 

Abun-
dance 
(%) 

Potency 

1 Polynemus melanocher Filamentous threadfin 4 NE 1.3 C 

2 Pangasius polyuranodon Juaro catfish 175 LC 56.3 C 

3 Parambassis wolffii Glass perchlet 67 LC 21.6 C 
4 Mastecembelus erytrotaenia Fire eel  2 NE 0.6 C 
5 Bostrychus sinensis Chinese sleeper 11 LC 3.5 C 
6 Pseudolais micronemus Micronemus catfish 5 LC 1.6 C 
7 Kryptopterus bicirrhis Glass catfish 9 LC 2.9 C 
8 Oxyeleotris marmorata Marble goby 3 LC 0,9 C 
9 Mystus wolfii Wolff’s catfish 1 NE 0,3 C 
10 Hampala macrolepidota Hampala barb 3 LC 0,9 C 
11 Macrognathus aculeatus Lesser spiny eel 2 LC 0.6 C 
12 Mystus nemurus Asian redtail catfish 2 LC 0.6 C 
13 Periophthalmodon 

schlosseri 
Giant mudskipper 3 LC 0.9 C 

14 Rasbora caudimaculata Redtail rasbora 12 LC 3.9 O 
15 Eleotris melanosoma Broadhead sleeper 12 LC 3.9 - 

Total  311    

Note: NE = Not Evaluated; LC = Least Concern; C = Consumption; O = Ornamental fish 

Batanghari River (Ranto Mako Village). A total of 19 fish species were successfully 
identified from the study, comprising 30 individual specimens collected from the sam-
pling sites. The fish assemblage was dominated by Porcupinefish (Cyclocithys hetero-
nema) and Duson rasbora (Rasbora dusonensis), each showing the highest relative 
abundance of 13.3%, followed by Threadfin (Polynemus melanocher) and Redtail ras-
bora (Rasbora caudimaculata) with 10%. Other species exhibited lower relative abun-
dances, ranging between 3.3% and 6.7% (Table 3). 

3.3 Conservation Status 

The fish fauna found in the Cenaku River (Payo Rumbai Village), Pangabuan River 
(Teluk Pangku Village), and Batanghari River (Ranto Mako Village) are entirely native 
and indigenous to Indonesia. Based on conservation status data from the International 
Union for Conservation of Nature (IUCN), the fish species in the Cenaku River are 
classified into two categories (see Fig. 2), six species categorized as Least Concern 
(LC) and five species as Not Evaluated (NE). In the Pangabuan River, 12 species fall 
under the LC category, while three species are listed as NE. Meanwhile, in the Ba-
tanghari River, 13 species are classified as LC, 1 species as Data Deficient (DD), and 
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five species as Not Evaluated (NE). These findings, based on references from the IUCN 
Red List and FishBase, provide essential baseline information for biodiversity assess-
ments in the context of toll road development across these river systems. 

Table 3. Fish Fauna, Abundance, and Its Potential in the Batanghari River 

No Species Name Common name Total IUCN Abundance 
(%) 

Potency 

1 Cyclocithys heteronema Porcupinefish  4 NE 13.3 C 

2 Eleutheronema tetra- Fourfinger thread- 1 NE 3.3 C 

3 Barbonymus goniono- Silver barb 2 LC 6.7 C 

4 Cynoglossus 
waandersii 

Tongue sole 1 DD 3.3 O 

5 Rasbora bankanensis Bangka rasbora 1 LC 3.3 O 
6 Parambassis wolffii Glass perchlet 1 LC 3.3 C 
7 Polynemus melanocher Threadfin 3 NE 10 C 
8 Puntioplites bulu Bulu barb 1 LC 3.3 C 
9 Rasbora caudimaculata Redtail rasbora  3 LC 10 O 
10 Rasbora dusonensis Duson rasbora 4 LC 13.3 O 
11 Cyclocithys enoplos Bearded porcu-

pinefish 
1 NE 3.3 C 

12 Pangasius polyurano-
don 

Juaro catfish 1 LC 3.3 C 

13 Ompok hypothalmus Butter catfish 1 NE 3.3 C 
14 Pangasius macronema Long-barbel cat-

fish 
1 LC 3.3 C 

15 Barbonymus schwane-
feldii 

Tinfoil barb 1 LC 3.3 C 

16 Osteochilus vittatus Bonylip barb 1 LC 3.3 C 
17 Bagroides melapterus Striped catfish 1 LC 3.3 C 
18 Osteochilus melano- Blackline bonylip 1 LC 3.3 C 

19 Hemibagrus nemurus Asian redtail cat-
fish 

1 LC 3.3 C 

Total 19   30    

Note: DD = Data Deficient; LC = Least Concern; NE = Not Evaluated; C = Consumption; O= 
Ornamental fish 
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Note: DD = Data Deficient; NE = Not Evaluated; LC= Least Concern 

Fig. 2. IUCN status of fish fauna in the rivers traversed by the Jambi-Rengat toll r 

3. 4 Family Composition 

The fish found in the rivers along the Jambi-Rengat Toll Road belong to various fami-
lies, with differences observed at the three surveyed sites. In the Cenaku River, located 
in Payo Rumbai Village, researchers recorded three families: Tetraodontidae (one spe-
cies), Cobitidae (one species), and Cyprinidae (nine species) (Fig. 3).  

In the Pangabuan River, situated in Teluk Pangku Village, a total of ten families 
were identified. These included Cyprinidae (2 species), Polynemidae (one species), 
Pangasiidae (two species), Ambassidae (one species), Mastacembelidae (two species), 
Butidae (two species), Siluridae (one species), Bagridae (two species), Periophthalmi-
nae (one species), and Eleotridae (one species). 

In the Batanghari River, found in Ranto Mako Village, ten families were also docu-
mented. This group consisted of Cyprinidae (10 species), Polynemidae (two species), 
Pangasiidae (two species), Ambassidae (one species), Siluridae (one species), Bagridae 
(two species), and Cynoglossidae (one species). This distribution highlights the domi-
nance of the Cyprinidae family across all surveyed rivers, particularly in the Batanghari 
River. 
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Fig. 3. Fish Families in the rivers traversed by the Jambi-Rengat toll road 

4 Discussion 

4.1 Cenaku River (Payo Rumbai Village) 

The results of monitoring research on fish and their habitats in the Cenaku River (Payo 
Rumbai Village) indicate that the local community uses this area as a transportation 
route to oil palm plantations. Additionally, residents engage in fishing using traditional 
gear known as anteban. The biodiversity of fish in the Cenaku River area consists of 11 
species, 10 genera, and three families, and this region will be affected by the construc-
tion of a new toll road. The Cenaku River is home to a variety of important fish species. 
Notable consumable fish include Leer’s catfish (Wallago leerii), Tinfoil barb (Barbon-
ymus schwanenfeldii), and Striped barb (Labiobarbus fasciatus). Additionally, the river 
hosts several popular ornamental fish species, such as Yellow pufferfish (Auriglobus 
modestus), Duson rasbora (Rasbora dusonensis), and Horseface loach (Acantopsis di-
aluzona). Some fish species from the Cenaku River can be seen in Fig. 4. 

The Golden Pufferfish (Auriglobus modestus) is the most abundant species in the 
Cenaku River, comprising 34.1% of the local fish population. This species is catego-
rized as Least Concern (LC) by the IUCN and is recognized for its potential as an or-
namental fish. It is commonly referred to as the Golden Pufferfish due to its distinctive 
golden coloration. This species is described as a true freshwater river fish inhabiting 
medium to large-sized channels and streams [15] and this freshwater pufferfish species 
is exclusively distributed in Asia, specifically in Thailand, Malaysia, and Indonesia 
[10]. In Indonesia, the Golden Pufferfish is only present in Sumatra, particularly in the 
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Riau province. To date, it has not been identified in Jambi or other provinces of Suma-
tra, indicating a highly restricted distribution. The Cenaku River in Payo Rumbai Vil-
lage is recognized as a suitable habitat for this species. 

Another ornamental fish that is present in significant numbers in the Cenaku River 
is the Horseface Loach (Acantopsis dialuzona). This species is distributed in the Sun-
daland region, which includes Java, Borneo, and Sumatra. This species was also rec-
orded in a study conducted in the Kumu River, Rokan Hulu, Riau, as part of the fresh-
water fish community inhabiting flowing areas with sandy and gravel substrates [16]. 
The Horseface Loach serves as a bioindicator for river health, as it is sensitive to 
changes in water quality. It typically resides in sandy riverbeds and often buries itself 
in the sand. Its presence suggests that the habitat conditions in the Cenaku River con-
tinue to support freshwater fish life. 
 

 
 

a b 

c d 

Fig. 4. Consumable and ornamental fish species found in the Cenaku River (Payo Rumbai Vil-
lage): a) Tinfoil barb (Barbonymus schwanenfeldii), (b) Yellow pufferfish (Auriglobus modes-
tus), (c) Striped barb (Labiobarbus fasciatus), and (d) Horseface loach (Acantopsis dialuzona). 

According to the High Conservation Value (HCV) criteria, the Cenaku River eco-
system in Payo Rumbai Village is classified as HCV category 5 [14]. This classification 
is due to the local community's use of the Cenaku River for their livelihoods, particu-
larly through fishing activities and as a transportation route for accessing plantations. 
The construction of a bridge over the Cenaku River for the Jambi-Rengat toll road has 
not had a negative impact on the local community. Water transportation and fishing 
activities continue uninterrupted, and the presence of the toll road has the potential to 
enhance the local economy by improving the distribution of goods and land transporta-
tion for the community. 
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4.2 Pangabuan River (Teluk Pangku Village) 

The Pangabuan River in Teluk Pangku Village is a tidal river influenced by the sea's 
tidal fluctuations in Kuala Tungkal, Tanjung Jabung Barat regency. The river experi-
ences these tidal changes every morning and again in the evening and night. 

The Pangabuan River is home to a variety of fish species, including both freshwater 
and brackish water varieties, which indicates a mix of seawater and freshwater. Brack-
ish water species found in the river include the Mudskipper (Periophthalmus sp.) and 
the Glass Perchlet (Parambassis wolffii). Freshwater species include the Threadfin 
(Polynemus melanocher), Hampala Barb (Hampala macrolepidota), Wolff’s Catfish 
(Mystus wolfii), and the Lesser Spiny Eel (Macrognathus aculeatus) (see Fig. 5). 
 

 

a 

dc 

b 

Fig. 5. Representative fish species from the Pangabuan River (Teluk Pangku Village): (a) Glass 
perchlet (Parambassis wolffii), (b) Wolff’s catfish (Mystus wolffii), (c) Threadfin (Polynemus 

melanochir), and (d) Mudskipper (Periophthalmus sp.). 

The local community utilizes the tidal characteristics of the Pangabuan River, lo-
cated in Teluk Pangku Village, by setting up barrier nets to catch fish. These barrier 
nets are typically 100 to 150 meters long and 3 to 5 meters wide, stretched along the 
riverbank with the aid of ropes and wooden stakes. Both ends of the net are secured 
either to the riverbank or to nearby trees. During high tide, the barrier nets are sub-
merged, and to attract fish and shrimp, coconut husks and oil palm fruits are thrown 
into the water. In the morning, when the tide recedes, the fish that have entered the area 
enclosed by the barrier nets can be easily captured. Palm fruit has been widely used as 
bait in freshwater fishing activities due to its distinctive aroma and oil content, which 
effectively attract fish. The use of palm fruit as bait has been proven to increase catch 
yields when using fish traps (bubu) in both Lake Teluk Kenali, Jambi, and the Nilo 
River, Riau [17][18].  

Fishermen in the Pangabuan River have designated areas for setting up their barrier 
nets, especially in regions near where a toll bridge is planned to be constructed. As 
such, when planning for the bridge, it is important to consider alternative locations for 
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the placement of these barrier nets to ensure the needs of the local fishing community 
are met. 

According to the IUCN Red List, the fish biodiversity in the Pangabuan River in-
cludes 12 species classified as Least Concern (LC) and 3 species categorized as Not 
Evaluated (NE). No species of fish are classified as endangered (EN), Near Threatened 
(NT), or protected, which indicates that the construction of the bridge will not affect 
any protected fish species. The local community currently relies on the Pangabuan 
River for their livelihoods and as a means of transportation for fishermen. As a result, 
this area can be classified as an HCV 5 area [14]. Importantly, the construction of the 
bridge in the Pangabuan River does not have negative impacts on the community, par-
ticularly for local fishermen. 

4.3 Batanghari River (Ranto Mako Village) 

The Batanghari River in Ranto Majo Village features a floodplain river with a wide 
expanse of sandy sediment, which makes up nearly three-quarters of the river's width. 
This sandy area disappears during flood events. Monitoring results indicate that the fish 
biodiversity in the Batanghari River includes various economically valuable species, 
such as lais, lampam, palo, kapiat, juaro, patin, and baung. Additionally, the river is 
home to ornamental fish species, including tonguefish, seluang, and sebengka (see Fig. 
6). 

The Batanghari River, located near Ranto Mako Village, is home to 19 fish species, 
all of which are native to Indonesia. According to Table 3, the conservation status of 
these fish, as classified by the International Union for Conservation of Nature (IUCN), 
is as follows: 17 species are listed as Least Concern (LC), 1 species is classified as Data 
Deficient (DD), and 1 species is Not Evaluated (NE). Notably, there are no endangered, 
near threatened, or protected fish species present in this river.  

The Batanghari River in Ranto Mako Village is currently used by the community for 
various activities that support their livelihoods. These activities include transportation, 
sourcing drinking water, agriculture, fishing, and mining. As a result, the Batanghari 
River ecosystem falls into the High Conservation Value (HCV) category, specifically 
HCV 5, which pertains to community needs [14]. The construction of a bridge over the 
Batanghari River for a toll road is not expected to negatively impact the livelihoods of 
the community. 
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Fig. 6. Fish in the Batanghari River (Ranto Mako Village: a) Juaro catfish (Pangasius polyurano-
don), (b) Glass perchlet (Parambassis wolffii), (c) Tongue sole (Cynoglossus waandersii), and 
(d) Silver barb (Barbonymus gonionotus) 

4.4 Comparative Analysis of Fish Communities 

The fish communities in the Cenaku, Pangabuan, and Batanghari rivers differ signifi-
cantly, reflecting the ecological characteristics of each system. The Pangabuan River, 
which is located in a coastal region and influenced by tidal intrusion from Kuala 
Tungkal, exhibits ecological conditions similar to other estuarine zones where saline 
water moves upstream during high tide and recedes during low tide [19]. The Pan-
gabuan River, influenced by tidal intrusion from Kuala Tungkal, hosts brackish water 
species such as Parambassis wolffii and Periophthalmodon schlosseri. This tidal re-
gime creates transitional habitats supporting both freshwater and estuarine species, re-
sulting in high individual abundance but relatively lower species diversity compared to 
the Batanghari River. The ethnolinguistic landscape of the Pengabuan region, as re-
vealed through village toponymy, also historically reflects the close cultural relation-
ship of communities with estuarine-mangrove environments, reinforcing the ecological 
identity of the river system [20]. However, riverine wetland systems such as these are 
categorized as highly vulnerable ecological zones, particularly within the broader Sun-
daland region, where mangrove forests and peat swamp habitats continue to experience 
degradation and fragmentation [21]. 

The Batanghari and Cenaku rivers are primarily freshwater ecosystems located fur-
ther inland, where tidal influence and saline intrusion are absent. These river systems 
support fish communities predominantly consisting of the Cyprinidae family, which 
aligns with the general characteristics of large river basins in Southeast Asia, where 
cyprinids thrive in stable freshwater environments.  In comparison to the Pangabuan 
River, both the Batanghari and Cenaku rivers exhibit higher species diversity but lower 
population density among individual species. This suggests more balanced ecological 
interactions and reduced stress from environmental fluctuations. Overall, the differ-
ences in fish community structure across these river systems highlight the significant 
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impact of hydrological regimes, salinity gradients, and habitat connectivity on the dis-
tribution patterns of biodiversity. 

An important ecological finding is the high abundance of Auriglobus modestus in 
the Cenaku River, a pufferfish with a restricted distribution primarily in Sumatra. Its 
presence highlights the ecological uniqueness of the Cenaku River and underscores its 
conservation significance. Similar to other freshwater pufferfish such as Colomesus 
asellus, which exhibits specialized ecological tolerances when maintained in controlled 
environments, pufferfish in natural systems often reflect specific physicochemical con-
ditions of the river [22]. The presence of Tetraodontidae in Cenaku, Mastacembelidae 
in the Pangabuan River, and Cynoglossidae in the Batanghari River further illustrates 
habitat-driven faunal differentiation. For example, members of Mastacembelidae such 
as spiny eels demonstrate strong habitat selectivity toward structured substrates and 
low-velocity microhabitats [23], and they are known to exhibit distinct morphological 
and genetic adaptations to localized riverine conditions [24]. Meanwhile, the occur-
rence of Ambassidae in the Pangabuan River represented by species such as Param-
bassis wolffii is consistent with patterns observed in other Southeast Asian and Mekong 
basin estuarine systems, where this family commonly occupies turbid, slow-flowing, 
and occasionally brackish waters [25][26]. 

Despite these notable ecological observations, several methodological limitations 
must be acknowledged. The study utilized purposive sampling with a constrained sur-
vey duration, which may introduce selection bias. Furthermore, catch-per-unit-effort 
(CPUE) was not standardized across gear types or sampling sites, which may influence 
the accuracy of abundance estimates and potentially underrepresent rare or seasonally 
migratory taxa. Consequently, conclusions such as the absence of protected or threat-
ened species should be interpreted cautiously and only within the scope of a rapid eco-
logical assessment rather than as definitive inventories. 

While the toll road project appears to pose no direct negative impacts on the fish 
communities, potential indirect effects of bridge construction must be considered. 
These include increased turbidity from sediment disturbance, underwater noise, chem-
ical pollution from machinery, and riverbank erosion. To mitigate these risks, measures 
such as silt curtains, controlled blasting schedules, and the establishment of riparian 
buffer zones are recommended to maintain habitat integrity. 

Future research should extend beyond rapid assessments by incorporating long-term 
monitoring before, during, and after construction. Continuous ecological surveys are 
necessary to detect subtle changes in fish communities and to evaluate the effectiveness 
of mitigation measures. This approach ensures that biodiversity conservation is inte-
grated into riverine infrastructure development and provides robust data for the sustain-
able management of aquatic ecosystems. 

5 Conclusion 

The diversity of freshwater fish in Sumatra, particularly in the provinces of Jambi and 
Riau, is crucial for maintaining ecological balance and supporting the livelihoods of 
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local communities. This study revealed distinct patterns of fish diversity across three 
rivers: the Cenaku River (Payo Rumbai Village) had 88 individuals representing 11 
species, 10 genera, and 3 families; the Pangabuan River (Teluk Pangku Village) rec-
orded 311 individuals from 15 species, 12 genera, and 10 families; while the Batanghari 
River (Ranto Mako Village) included 30 individuals across 19 species, 14 genera, and 
8 families. In total, 45 native Indonesian species were identified, with 31 classified as 
Least Concern (LC), 13 as Not Evaluated (NE), and 1 as Data Deficient (DD). Notably, 
no protected or endangered species listed under Indonesian conservation law were 
found in the surveyed areas. These findings indicate that the planned toll bridge con-
struction in these regions poses minimal risk to local fish populations and can proceed, 
as long as best practices for environmental management are followed. 
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