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Purpose of the study: This study aimed to analyze fish biodiversity and
evaluate physicochemical water conditions supporting fish communities and
the habitat sustainability of the false gharial (Tomistoma schlegelii) in a
tropical freshwater river ecosystem.

Methodology: This study used a purposive sampling method at three

observation stations. Fish samples were collected using gill nets, fishing rods,
traps, and traditional fishing gear. Water quality parameters were measured in
situ using GPS, thermometer, pH meter, Secchi disk, stopwatch, and current-
flow method, while dissolved oxygen and heavy metals were analyzed ex situ
False Gharial using Atomic Absorption Spectroscopy. Fish identification referred to Kottelat
Fish Biodiversity in 1993. Data were analyzed using Shannon—Wiener diversity index, evenness
Freshwater Ecosystem index, similarity index, dominance index, and Pearson correlation analysis
Tropical River with SPSS version 22.

Water Quality Main Findings: A total of 15 fish species were identified within the
freshwater ecosystem. Fish diversity at all stations was categorized as
moderate, with high evenness, high similarity, and low dominance values
indicating relatively stable ecological conditions. Water temperature ranged
from 28-29°C, dissolved oxygen from 6.4-6.8 mg/L, and pH remained at 6.
Water transparency showed the strongest positive correlation with fish
biodiversity (1> = 0.948), followed by dissolved oxygen and current velocity.
Heavy metal concentrations remained below environmental quality standards.

Keywords:

Novelty/Originality of this study: This study provides an integrated
ecological assessment linking fish biodiversity, physicochemical water quality,
and habitat suitability for the false gharial within a tropical freshwater
ecosystem. This research highlights the ecological relationship between aquatic
biodiversity and prey-resource availability supporting false gharial habitat
sustainability.
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1. INTRODUCTION

Freshwater river ecosystems in tropical regions represent one of the most important habitats supporting
global aquatic biodiversity [1], [2]. Tropical rivers provide ecological functions for fish communities, nutrient
cycling, food-web interactions, and ecosystem stability. Fish diversity in freshwater ecosystems is strongly

Journal homepage: hitp://cahaya-ic.com/index.php/JOUABE


https://doi.org/10.37251/jouabe.v3i1.3356
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
mailto:traitrahryadii@gmail.com

80 a ISSN: 3062-9705

influenced by habitat complexity, water quality, hydrological conditions, and riparian vegetation [3], [4].
Changes in environmental conditions may alter fish community composition and reduce ecological resilience in
riverine habitats [5], [6]. Therefore, studies on fish biodiversity and environmental characteristics are essential
for understanding the ecological condition of tropical freshwater ecosystems.

Fish communities play an important ecological role in maintaining the trophic structure and energy flow
within freshwater ecosystems. The diversity and abundance of fish species can reflect the quality and stability of
aquatic habitats because fish are highly responsive to environmental changes [7], [8]. Several freshwater fish
species also function as ecological indicators of habitat degradation, pollution, and hydrological disturbance [9],
[10]. In tropical wetlands and peat swamp rivers, fish assemblages are closely associated with environmental
parameters such as dissolved oxygen, pH, temperature, and vegetation cover [11], [12]. Consequently, the
assessment of fish biodiversity combined with environmental variables is widely used in aquatic ecological and
conservation studies.

The false gharial, Tomistoma schlegelii, is one of the freshwater crocodilian species distributed in
Southeast Asia and categorized as a threatened species due to habitat degradation and human disturbance [13],
[14]. This species commonly inhabits peat swamp forests, blackwater rivers, wetlands, and slow-flowing
freshwater ecosystems with dense vegetation cover. The ecological sustainability of false gharial populations is
strongly dependent on habitat quality and the availability of aquatic prey, particularly fish communities [15],
[16]. Fish constitute the primary food resource for juvenile and adult false gharials, making ichthyofaunal
diversity an important component of habitat suitability. Therefore, the ecological relationship between fish
communities and false gharial habitats has become an important issue in freshwater conservation biology [17],
[18].

Environmental conditions in river ecosystems directly influence the distribution and survival of both
fish communities and aquatic reptiles. Parameters such as water temperature, dissolved oxygen, pH, turbidity,
depth, and current velocity can affect fish diversity and habitat utilization patterns [19], [20]. Habitat degradation
caused by land conversion, pollution, sedimentation, and anthropogenic activities may reduce the ecological
integrity of river systems [21], [22]. These environmental disturbances may indirectly threaten false gharial
populations through reductions in prey availability and habitat quality. Accordingly, studies integrating fish
biodiversity and aquatic environmental conditions are necessary to support freshwater ecosystem management
and species conservation [23], [24].

Previous studies related to Tomistoma schlegelii have generally focused on habitat characteristics,
population distribution, and species ecology, while studies integrating fish biodiversity and aquatic
environmental conditions remain limited. Saputro et al., [25] investigated the habitat characteristics of
Tomistoma schlegelii in the Sekonyer River, Central Kalimantan, and emphasized the importance of aquatic
vegetation, water quality, and several fish species as food resources for false gharials. Lariman et al., [26] further
examined habitat characteristics in the Mesangat Wetlands and reported that false gharials prefer swamp
ecosystems with dense vegetation cover, stable water conditions, and abundant fish availability. However, both
studies mainly described habitat conditions qualitatively and did not comprehensively analyze fish community
structure, biodiversity indices, and ecological relationships between fish assemblages and environmental
parameters [27]. In addition, previous ichthyofaunal studies in Indonesian freshwater ecosystems have mostly
concentrated on species inventories without specifically evaluating their ecological role in supporting predator
habitats such as false gharial ecosystems. Therefore, a scientific gap still exists regarding integrated ecological
assessments linking fish biodiversity, aquatic environmental quality, and habitat sustainability of Tomistoma
schlegelii in tropical freshwater ecosystems.

The novelty of this study lies in the integration of fish biodiversity assessment and environmental
characteristics within a false gharial habitat ecosystem. Unlike previous studies that mainly focused on species
inventories or crocodilian distribution, this research evaluates fish community structure together with aquatic
environmental conditions as ecological support for false gharial survival. The study also provides ecological
information regarding freshwater habitat quality through biodiversity indices and physicochemical parameters of
the river ecosystem [28], [29]. Such integrated ecological assessment is important for understanding the role of
fish communities in maintaining the sustainability of aquatic predator habitats. Therefore, this study contributes
valuable baseline data for freshwater biodiversity conservation and false gharial habitat management in tropical
river ecosystems.

This study is urgently needed because freshwater ecosystems are currently experiencing increasing
ecological pressures from human activities and environmental degradation. Habitat alteration and declining
water quality may reduce fish biodiversity and threaten the ecological balance of river ecosystems [30], [31].
The degradation of aquatic habitats may also negatively affect the survival of threatened species such as
Tomistoma schlegelii through decreased prey availability and habitat suitability [14]. Scientific information
regarding fish diversity and environmental conditions is essential for developing evidence-based conservation
strategies and sustainable ecosystem management. Therefore, this study aimed to determine fish biodiversity and
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aquatic environmental conditions as ecological support for fish communities and the survival of false gharial
populations in the false gharial habitat ecosystem.

2. RESEARCH METHOD
2.1. Study Area and Research Period

This study was conducted for three months, from January to March, in the Aek Kundur River ecosystem
located in Kebun Pangkatan Sipef Village, Pangkatan Subdistrict, Labuhanbatu Regency, North Sumatra
Province, Indonesia. The study area represents a freshwater river ecosystem that is potentially associated with
the habitat of the false gharial, Tomistoma schlegelii. The river is characterized by tropical freshwater conditions
with surrounding riparian vegetation that supports aquatic biodiversity, particularly fish communities [32], [33].
Sampling activities were carried out at several observation stations representing different habitat characteristics
along the river ecosystem. The research period was selected to allow adequate observation of fish diversity and
environmental conditions within the aquatic habitat.

2.2. Materials and Equipment

The materials and equipment used in this study are presented in Table 1. Several field and laboratory
instruments were utilized to support the collection of environmental and ichthyofaunal data within the river
ecosystem. Geographic coordinates of each sampling station were determined using a Global Positioning System
(GPS). Water quality measurements included water temperature, pH, water transparency, and current velocity
using a thermometer, pH meter, Secchi disk, ping-pong ball, measuring rope, and stopwatch. Fish sampling was
conducted using fishing nets, fishing rods, and traditional fish traps adjusted to habitat conditions at each
observation station. Dissolved oxygen and heavy metal concentrations, including copper (Cu), lead (Pb),
mercury (Hg), and manganese (Mn), were analyzed using Atomic Absorption Spectroscopy (AAS), while fish
species identification referred to the identification guide by Maurice Kottelat . Documentation activities during
the study were supported using a digital camera for recording fish specimens and habitat conditions.

Table 1. Materials and Equipment Used in the Study

No Parameter Equipment Materials
1 Coordinate determination Global Positioning System Observation stations
Water quality (temperature, 'pH, Thermometer, pH mc?ter, Secchi disk, ping- Water samples
transparency, current velocity) pong ball, measuring rope, stopwatch
Gill net (1.5 m x 6 m), fishing rod (2 m), and Fish diversit
3 Fish sampling traditional fish trap (50 cm diameter) adjusted Y
. o samples
to station conditions
Dissolved oxygen and heavy
4 metal analysis (Cu, Pb, Hg, and Atomic Absorption Spectroscopy Water samples
Mn)
5 Species identification Fish identification boi)ggl;y Maurice Kottelat in Fish specimens
6 Documentation Digital camera Fish specimens and

research locations

2.3. Research Method

This study employed a purposive sampling method to determine observation stations within the river
ecosystem. Purposive sampling is a sampling technique in which sampling locations are selected based on
specific ecological considerations relevant to the objectives of the study [34], [35]. The selection of sampling
stations was carried out by considering habitat characteristics, accessibility, aquatic environmental conditions,
and the potential presence of Tomistoma schlegelii habitat within the study area. This approach was intended to
obtain representative data regarding fish biodiversity and environmental conditions in the freshwater ecosystem
[36], [37]. Therefore, purposive sampling enabled more effective assessment of fish community structure and
habitat characteristics associated with the ecological sustainability of the river ecosystem.

2.4. Prosedur Penelitian
2.4.1. Determination of Observation Stations

Observation stations were determined based on information regarding the presence of false gharial
populations obtained from key informants, particularly local communities living around the river ecosystem.
Three sampling stations representing potential false gharial habitats were selected along the Aek Kundur River.
The coordinates of each station were recorded using a Global Positioning System (GPS) to ensure spatial
accuracy during field observations [38], [39]. The observation stations were located at: Station 1 (99°55'41" E;
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2°05'39" N), Station 2 (99°55'55.26" E; 2°05'42.79" N), and Station 3 (99°56'18" E; 2°05'42" N). Coordinate
data obtained from the field survey were subsequently used for the preparation of the research location map
based on Google Earth imagery.

2.4.2. Fish Sampling Method

Fish sampling was conducted using several fishing gears, including gill nets, fishing rods, traditional
traps (durung), and fish pots distributed at several points along the river channel. The selection of sampling gear
was adjusted according to habitat conditions and accessibility at each observation station. Sampling activities
were carried out once every month during the study period. Captured fish specimens were identified based on
external morphological characteristics, including body shape, head morphology, mouth position, fin structure,
tail shape, and scale characteristics. Species identification referred to the taxonomic identification guide
developed by Kottelat in 1993. The number of individuals from each species was recorded to determine fish
community composition and biodiversity indices [40], [41]. Fish specimens representing different species were
collected as voucher specimens, while individuals belonging to previously identified species were released back
into the river ecosystem to maintain population sustainability. Representative specimens from each species were
preserved in 70% alcohol for further identification and verification in the Ecology Laboratory. This procedure
was carried out to ensure the accuracy of species identification and minimize taxonomic errors during data
analysis.

2.4.3. Species Identification Technique

Fish species identification was conducted through morphological observation of each captured
specimen. Identification characters included body shape, head structure, mouth morphology, fin arrangement,
tail morphology, and scale patterns. Morphological identification was performed using standard taxonomic
references and fish identification keys to ensure accurate classification of species [42], [43]. The identification
process was conducted both in the field and laboratory to confirm taxonomic characteristics of collected
specimens. This approach was applied to obtain reliable data regarding fish biodiversity within the false gharial
habitat ecosystem.

2.4.4. Water Quality Assessment

Water quality observations included measurements of temperature, pH, water transparency, and current
velocity. All physicochemical parameters were measured directly in the field (in situ) at each observation station
during sampling activities. Water temperature was measured using a thermometer, pH using a portable pH meter,
transparency using a Secchi disk, and current velocity using a floating object and stopwatch method. Dissolved
oxygen (DO) concentration and heavy metal contents, including copper (Cu), lead (Pb), mercury (Hg), and
cadmium (Cd), were analyzed ex situ in the Laboratory of Industrial Research and Standardization (BARISTAN)
Medan.

The average values of water quality parameters were presented in tabular form and analyzed using
SPSS version 22 software. Correlation analysis between physicochemical parameters and fish biodiversity
indices was performed to evaluate the ecological relationship between aquatic environmental conditions and fish
community structure in the river ecosystem [44], [45]. The results were subsequently interpreted descriptively to
assess environmental suitability for fish diversity and habitat sustainability of the false gharial ecosystem.

Table 2. Water Quality Parameters Measured During the Study

No Parameter Unit Measurement Method Location
1 Water temperature °C In situ Research site
2 Water pH - In situ Research site
3 Dissolved Oxygen (DO) mg/L Ex situ Laboratory
4 Water transparency m In situ Research site
5 Current velocity cm/s In situ Research site
6 Heavy metal analysis (Cu, Pb, Hg, and Cd) mg/L Ex situ Laboratory

2.5. Data Analysis

The data obtained during the study were analyzed to evaluate fish biodiversity, community structure,
species similarity, dominance patterns, and the relationship between aquatic environmental conditions and fish
diversity within the false gharial habitat ecosystem. Ecological analyses included the Shannon—Wiener diversity
index, evenness index, similarity index, dominance index, and correlation analysis between physicochemical
water parameters and fish diversity indices [46], [47]. The results of these analyses were used to assess
ecological conditions and habitat suitability for fish communities in the river ecosystem.
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2.5.1. Diversity Index (H’)
Fish biodiversity was analyzed using the Shannon—Wiener diversity index following the method
proposed by Krebs (1978). The diversity index was calculated using the following equation:

S
H= » (pi In pi)
2,

The diversity index was interpreted according to the criteria proposed by Wilhm and Dorris in 1968,
where (H' < 1) indicates low biodiversity, (1 < H' < 3) indicates moderate biodiversity, and (H' > 3) indicates
high biodiversity.

()

2.5.2. Uniformity Index (J°)

Species evenness was calculated to determine the distribution stability of individuals among species
within the fish community. The evenness index was calculated according to Krebs (1978) using the following
equation:

y H' H'
log?(S) Hmaks

()

The interpretation of the evenness index followed the criteria of Rappe (2010), where (0.00 < E < 0.50)
indicates low population evenness and stressed communities, (0.50 < E < 0.75) indicates moderate evenness and
unstable communities, and (0.75 < E < 1.00) indicates high evenness and stable communities.

2.5.3. Similarity Index (IS)

Species similarity among observation stations was analyzed using the similarity index to determine the
degree of resemblance in fish community composition between sampling locations. The similarity index was
calculated based on Krebs (1978) using the following equation:

IS ——hx 100%
. 3)

The similarity values were classified into four categories: 75—-100% (very similar), 50-75% (similar),
25-50% (dissimilar), and < 25% (very dissimilar). Dendrogram analysis based on similarity values was
performed using Plymouth Routines in Multivariate Ecological Research (PRIMER) version 7 software.

2.5.4. Dominance Index (C)
Species dominance within the fish community was analyzed using the dominance index proposed by
Odum (1993). The dominance index was calculated using the following formula:

53

The dominance index ranges from O to 1. A value approaching 1 indicates that the community is
dominated by one species, whereas a value approaching 0 indicates that no species strongly dominates the
community structure.

(@

2.5.5. Correlation Analysis Between Water Quality Parameters and Fish Diversity

Correlation analysis was conducted to evaluate the relationship between physicochemical water quality
parameters and fish biodiversity indices. The analysis was performed using SPSS version 22 software. Water
quality variables analyzed included temperature, pH, dissolved oxygen, transparency, current velocity, and heavy
metal concentrations [48], [49]. Correlation analysis was used to determine whether environmental factors
showed positive or negative relationships with fish diversity within the river ecosystem. Since physicochemical
characteristics of aquatic environments act as limiting factors for fish survival and distribution [50],
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understanding these relationships is important for evaluating habitat suitability and ecological sustainability
within the false gharial habitat ecosystem.

3.  RESULTS AND DISCUSSION
3.1. Fish Biodiversity Based on Catch Composition

Fish sampling conducted at the three observation stations in the Aek Kundur River resulted in the
identification of 14 fish species belonging to several freshwater fish families. The total catch indicated that the
river ecosystem supported relatively diverse fish communities associated with tropical freshwater habitats. The
highest abundance was recorded for Oxygaster anomalura with a total of 188 individuals, followed by Barbodes
schwanenfeldii (122 individuals), Aplocheilus panchax (97 individuals), Mystacoleucus marginatus (86
individuals), and Trichopodus trichopterus (85 individuals). Other species recorded during the study included
Hemirhamphodon pogonognathus (69 individuals), Mystus singaringan (60 individuals), Anabas testudineus (39
individuals), Hampala macrolepidota (27 individuals), and Osteochilus harrisonii (14 individuals). Species with
the lowest abundance were Channa striata (3 individuals), Channa lucius (2 individuals), and Monopterus albus
(1 individual).

The dominance of several cyprinid and freshwater swamp-associated fish species indicated that the
river ecosystem possessed environmental characteristics suitable for supporting tropical freshwater fish
communities. Species such as Barbodes schwanenfeldii, Mystacoleucus marginatus, and Osteochilus harrisonii
are commonly associated with lowland rivers and swamp ecosystems characterized by moderate water flow and
dense riparian vegetation. In addition, the occurrence of predatory fish species such as Channa striata, Channa
lucius, and Hampala macrolepidota suggested the presence of trophic interactions and relatively stable
ecological conditions within the river ecosystem. The presence of surface-dwelling species such as Aplocheilus
panchax and Hemirhamphodon pogonognathus further reflected habitat heterogeneity and the availability of
microhabitats along the river margins. These findings indicate that the Aek Kundur River provides ecological
support for diverse fish assemblages that potentially function as prey resources for the false gharial, Tomistoma
schlegelii.

The occurrence of fish species with varying ecological niches demonstrated the complexity of aquatic
habitat conditions within the study area [51], [52]. Several species identified during the study are known to
tolerate low dissolved oxygen concentrations and acidic waters, characteristics commonly found in tropical
swamp ecosystems. Species such as Anabas testudineus and Monopterus albus possess high adaptive capacity to
fluctuating environmental conditions, allowing them to survive in marginal habitats. Conversely, species with
relatively low abundance may indicate habitat specificity, limited population size, or ecological pressure within
certain sections of the river. Overall, the composition of fish communities observed during this study reflects the
ecological characteristics of freshwater ecosystems associated with false gharial habitats.

3.2. Diversity Index (H’)

The results of fish diversity analysis in the Aek Kundur River showed relatively similar diversity index
values among the three observation stations. The Shannon—Wiener diversity index values recorded were 2.224 at
Station 1, 2.202 at Station 2, and 2.222 at Station 3 (Table 2). Based on the classification criteria of Wilhm and
Dorris in 1968, all stations were categorized as having moderate biodiversity levels. These findings indicate that
the river ecosystem supported a relatively balanced fish community structure with moderate ecological stability.
The similarity of diversity values among stations suggests that environmental conditions along the river were
relatively homogeneous and capable of supporting comparable fish assemblages.

Table 2. Fish Diversity Index in the Aek Kundur River

No Observation Station Diversity Index (H’) Category
1 Station 1 2.224 Moderate
2 Station 2 2.202 Moderate
3 Station 3 2.222 Moderate

The moderate diversity observed at all stations was associated with the dominance of small-sized
freshwater fish species within the study area. Species such as Mystacoleucus marginatus, Aplocheilus panchax,
Barbodes schwanenfeldii, and Osteochilus harrisonii were more abundant than larger predatory fish species,
including Channa striata, Channa lucius, and Hampala macrolepidota. The relatively high abundance of small-
bodied fish may indicate favorable environmental conditions for omnivorous and plankton-feeding species in
tropical freshwater ecosystems. In contrast, the lower abundance of predatory fish species may reflect trophic
interactions and ecological pressures within the river ecosystem. The dominance of smaller fish species
contributed to the moderate diversity level observed across all sampling stations.
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Ecologically, the relatively low occurrence of predatory fish species may also be associated with the
presence of apex predators within the habitat ecosystem. Previous studies have reported an inverse relationship
between the abundance of small fish species and predatory fish populations in freshwater ecosystems, where
reduced predator biomass often corresponds with increased abundance of smaller fish species [53], [54]. The low
abundance of large predatory fishes in the present study may indicate predation pressure exerted by the false
gharial, Tomistoma schlegelii, which is known to primarily consume fish as its major food source. The
availability of abundant small-sized fish species therefore may represent an important ecological component
supporting the feeding requirements and habitat sustainability of false gharial populations within the river
ecosystem. Overall, the diversity index results suggest that the Aek Kundur River maintains ecological
conditions capable of supporting diverse fish communities and aquatic predator habitats.

3.3. Evenness Index (j’)

The analysis of the evenness index showed relatively similar values among the three observation
stations in the Aek Kundur River. The highest evenness value was recorded at Station 1 (0.867), followed by
Station 2 (0.856) and Station 3 (0.820) (Table 4). Based on the classification criteria proposed by Rappe (2010),
all observation stations were categorized as having high population evenness and stable community conditions.
These findings indicate that the distribution of individuals among fish species within the river ecosystem was
relatively balanced. High evenness values generally reflect ecological conditions where no single species
excessively dominates the fish community structure.

Table 4. Evenness Index of Fish Communities in the Aek Kundur River

No Observation Station Evenness Index (j°) Category
1 Station 1 0.867 High population evenness, stable community
2 Station 2 0.856 High population evenness, stable community
3 Station 3 0.820 High population evenness, stable community

The relatively high evenness values observed in this study indicate that fish species were distributed
proportionally across the observation stations without extreme dominance by particular species. This condition
suggests that the river ecosystem possessed habitat characteristics capable of supporting various fish species with
different ecological niches. Habitat heterogeneity, including the availability of riparian vegetation, water depth
variation, and food resources, may contribute to the balanced distribution of fish populations within the
ecosystem [55], [56]. Similar findings were reported in freshwater wetland ecosystems where high evenness
values were associated with stable environmental conditions and diverse habitat availability [57], [58].
Therefore, the balanced fish community structure observed in the Aek Kundur River reflects favorable
ecological conditions for freshwater biodiversity.

Ecologically, high species evenness is closely associated with community stability and ecosystem
resilience against environmental disturbances. According to ecological theory, increasing evenness values
indicate that the abundance among species tends to be more uniform and fish distribution becomes more evenly
dispersed throughout the habitat. Such conditions may reduce interspecific competition and promote ecological
equilibrium within aquatic ecosystems [59], [60]. The relatively stable fish community structure observed during
this study may also support the ecological sustainability of the habitat used by the false gharial, Tomistoma
schlegelii. Consequently, the high evenness values recorded in the Aek Kundur River suggest that the freshwater
ecosystem still maintains environmental conditions suitable for supporting both fish biodiversity and aquatic
predator habitats.

3.4. Similarity Index (IS)

The similarity index analysis showed a high degree of resemblance in fish community composition
among the observation stations in the Aek Kundur River. The similarity value between Station 1 and Station 2
was 84.6%, while the similarity between Station 2 and Station 3 reached 80%. The highest similarity value was
recorded between Station 1 and Station 3 with a value of 96% (Table 5). Based on the similarity index
classification, all observation stations were categorized as very similar because the similarity values exceeded
75%. These findings indicate that the fish communities inhabiting the three stations shared highly comparable
species composition and ecological characteristics.
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Table 5. Similarity Index of Fish Communities in the Aek Kundur River

Observation Stations Similarity Index (%)
Station 1 — Station 2 84.6
Station 2 — Station 3 80.0
Station 1 — Station 3 96.0

The high similarity values observed among stations suggest that environmental conditions along the
river ecosystem were relatively homogeneous. Similar habitat characteristics such as water flow, riparian
vegetation, substrate type, and food availability may contribute to the occurrence of comparable fish
assemblages across observation stations. During field observations, dense stands of Saccharum spontaneum were
commonly found along the riverbanks of the Aek Kundur River. The presence of riparian vegetation is
ecologically important because vegetated habitats provide shelter, spawning grounds, and feeding areas for
freshwater fish species [61], [62]. Consequently, similar vegetation structure among stations may have
influenced the high similarity of fish communities observed in the present study.

Several ecological factors may contribute to the similarity patterns recorded in this study, including
habitat size, vegetation cover, environmental stability, and sampling methods used during fish collection.
Previous studies have suggested that habitat complexity and riparian vegetation strongly affect fish distribution
and community composition in freshwater ecosystems [52], [63]. In addition, the use of similar fishing gears and
sampling procedures at each station may have contributed to comparable catch composition among sampling
locations. The high degree of similarity among fish communities indicates that the Aek Kundur River ecosystem
provides relatively uniform ecological conditions for freshwater fish species. Such habitat consistency may also
support the ecological sustainability of the false gharial, Tomistoma schlegelii, through stable prey availability
within the river ecosystem.

Group average

804

85+

Samalarity
o
=]

254

100 - o s e
i W (]
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Gambar 1. Similarity Index Dendogram in Aek Kundur

3.5. Dominance Index (C)

The dominance index analysis showed low dominance values at all observation stations in the Aek
Kundur River ecosystem. The dominance index recorded at Station 1 was 0.004, while Stations 2 and 3 each
showed a dominance value of 0.003 (Table 6). According to the classification proposed by Odum (1993),
dominance index values below 0.05 are categorized as low dominance levels. These results indicate that no
single fish species strongly dominated the fish community structure within the study area. Therefore, the fish
assemblages observed in the Aek Kundur River can be considered ecologically stable and relatively balanced.

Table 6. Dominance Index of Fish Communities in the Aek Kundur River

No Observation Station Dominance Index (C)
1 Station 1 0.004
2 Station 2 0.003
3 Station 3 0.003

The low dominance values observed in this study suggest that fish abundance was distributed relatively
evenly among species across all observation stations. Such conditions generally reflect stable ecological
interactions and adequate habitat resources within freshwater ecosystems. Although no species exhibited extreme
dominance, Oxygaster anomalura was the most frequently captured species during the sampling period. The
relatively high abundance of this species may be associated with its schooling behavior, which increases the
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probability of capture during sampling activities [64], [65]. In addition, the presence of swamp areas and small
tributaries connected to the river ecosystem may provide suitable habitat conditions for this species.

Ecologically, low dominance values are commonly associated with balanced trophic interactions and
healthy aquatic ecosystems. The absence of dominant species suggests that interspecific competition within the
fish community remains relatively stable and that environmental conditions are capable of supporting diverse
fish assemblages. Habitat heterogeneity, including riparian vegetation, floodplain areas, and interconnected
waterways, likely contributed to the maintenance of community stability in the river ecosystem [66], [67]. These
environmental characteristics may also support prey availability for aquatic predators such as the false gharial,
Tomistoma schlegelii. Therefore, the low dominance index observed in the Aek Kundur River indicates that the
freshwater ecosystem still maintains ecological conditions favorable for sustaining fish biodiversity and predator
habitat stability.

3.6. Physicochemical Characteristics of Water

The physicochemical parameters measured during the study showed relatively stable environmental
conditions across all observation stations in the Aek Kundur River ecosystem. Water temperature ranged from
28-29°C, while water transparency varied between 63—74 cm. Current velocity values ranged from 21-37 cm/s,
indicating moderate water flow conditions within the river ecosystem. The pH value at all stations was recorded
at 6, reflecting slightly acidic conditions commonly found in tropical freshwater and swamp-associated habitats.
Dissolved oxygen (DO) concentrations ranged from 6.4-6.8 mg/L, indicating sufficient oxygen availability to
support aquatic organisms and fish communities (Table 7).

Table 7. Average Water Quality Parameters at Each Observation Station

No Parameter Unit Water Quality Reference Station  Station Station
Standard 1 2 3
Physical Parameters
Water o Government Regulation
! temperature C 28-32 No. 38 of 2011 28 29 28
Water Government Regulation
transparency om >3 m No. 38 0f 2011 4 63 68
3 Current velocity  cm/s - - 21 29 37
Chemical Parameters
. Government Regulation
4 pH Unit 6-9 No. 82 of 2001 6 6 6
Dissolved Government Regulation
Oxygen (DO) ™ 4 No. 82 of 2001 6.4 6.8 6.7
Government Regulation
6 Mercury (Hg) mg/L 0.002 No. 82 of 2001 <0.0008 <0.0008 <0.0008
. Government Regulation
7 Cadmium (Cd)  mg/L 0.01 No. 82 of 2001 <0.002  <0.002  <0.002
Government Regulation
8 Copper (Cu) mg/L 0.01 No. 82 of 2001 <0.006  <0.006  <0.006
9 Lead (Pb) mg/L 0.03 Government Regulation 153 003 <0003

No. 82 0f 2001

3.6.1. Water Temperature

Water temperature recorded during the study ranged between 28°C and 29°C across all observation
stations. Station 1 and Station 3 showed similar temperatures of 28°C, while Station 2 recorded a slightly higher
temperature of 29°C. These values fall within the optimal temperature range for tropical freshwater fish species
and comply with Indonesian water quality standards. Water temperature plays an important ecological role in
regulating aquatic environmental conditions and strongly influences the metabolism, growth, reproduction, and
distribution of aquatic organisms [68], [69]. Stable temperature conditions observed in the Aek Kundur River
therefore indicate suitable environmental conditions for sustaining freshwater fish biodiversity and aquatic
predator habitats.

3.6.2. Water Transparency

The average water transparency values recorded during the study were 74 cm at Station 1, 63 cm at
Station 2, and 68 cm at Station 3. Differences in transparency values among stations may be associated with
suspended particles and anthropogenic activities occurring around the river ecosystem. During field
observations, several areas surrounding the river were influenced by nearby industrial and domestic activities
that potentially contributed suspended materials into the aquatic environment [70], [71]. Water transparency is
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an important ecological parameter because it affects light penetration, primary productivity, and fish habitat
utilization within aquatic ecosystems. The transparency values observed during the study were still considered
suitable for supporting fish survival and freshwater ecological processes.

3.6.3. Current Velocity

Current velocity varied among observation stations, with values of 21 cm/s at Station 1, 29 cm/s at
Station 2, and 37 cm/s at Station 3. Variations in water current were likely influenced by differences in river
morphology, substrate composition, woody debris accumulation, and the presence of stones within each station.
Based on river current classification, the observed values indicated slow to moderate flow conditions. Water
current plays a significant ecological role in the distribution of dissolved oxygen, nutrients, aquatic organisms,
and fish movement patterns within river ecosystems [27], [68]. Moderate current conditions may also contribute
to habitat heterogeneity and provide suitable ecological niches for various freshwater fish species.

3.6.4. Potential of Hydrogen (pH)

The pH value recorded at all observation stations was 6, indicating relatively uniform and slightly acidic
water conditions throughout the study area. Similar pH values among stations suggest that environmental
characteristics along the river ecosystem were relatively homogeneous. According to Indonesian water quality
standards, the acceptable pH range for freshwater ecosystems is between 6 and 9, indicating that the pH
conditions in the Aek Kundur River remain suitable for aquatic organisms. Slightly acidic conditions are
commonly found in tropical freshwater ecosystems associated with organic matter decomposition and swamp
vegetation [72], [73]. Stable pH conditions are important because fluctuations in acidity may affect fish
physiology, reproduction, and survival within aquatic habitats.

3.6.5. Dissolved Oxygen (DO)

Dissolved oxygen concentrations measured during the study ranged from 6.4 mg/L to 6.8 mg/L across
all observation stations. The highest DO concentration was recorded at Station 2 (6.8 mg/L), followed by Station
3 (6.7 mg/L) and Station 1 (6.4 mg/L). These values exceeded the minimum standard of 4 mg/L established for
freshwater ecosystems, indicating that the river ecosystem possessed adequate oxygen availability for aquatic
life. Dissolved oxygen is one of the most important environmental parameters influencing fish respiration,
metabolism, and ecological productivity within freshwater ecosystems [68], [74]. Sufficient oxygen
concentrations therefore support fish survival, biodiversity maintenance, and ecological stability within the false
gharial habitat ecosystem.

3.6.6. Heavy Metal Concentrations (Hg, Cd, Cu, and Pb)

Laboratory analysis showed that concentrations of mercury (Hg), cadmium (Cd), copper (Cu), and lead
(PD) at all observation stations remained below the maximum permissible limits established by Indonesian water
quality standards. Mercury concentrations were recorded at less than 0.0008 mg/L, cadmium at less than 0.002
mg/L, copper at less than 0.006 mg/L, and lead at less than 0.003 mg/L. These results indicate that heavy metal
contamination within the river ecosystem was relatively low and did not exceed environmental safety thresholds
for aquatic organisms. The low heavy metal concentrations observed during the study may be related to the
dominance of agricultural and plantation activities surrounding the research area, where most waste inputs are
primarily organic rather than metallic contaminants [75], [76]. Although palm oil processing industries were
present near the river ecosystem, their locations were relatively distant from the observation stations, thereby
minimizing direct contamination impacts on the study area.

3.7. Correlation Between Physicochemical Parameters and Fish Diversity

The correlation analysis between physicochemical water parameters and fish biodiversity showed
varying degrees of ecological relationships among environmental variables. The highest correlation coefficient
was observed for water transparency (1> = 0.948), followed by dissolved oxygen (DO) (r* = 0.460), current
velocity (1> = 0.314), and water temperature (1> = 0.052). In contrast, pH and heavy metal concentrations (Hg,
Cd, Cu, and Pb) showed correlation values of 0, indicating no measurable relationship with fish diversity during
the study period (Table 8). The positive correlation values observed in several environmental parameters indicate
that increasing environmental quality was associated with higher fish biodiversity within the river ecosystem.
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Table 8. Correlation Between Physicochemical Parameters and Fish Diversity

No Parameter r?
1 Water temperature 0.052
2 Water transparency 0.948
3 Current velocity 0.314
4 pH 0
5 Dissolved Oxygen (DO) 0.460
6 Mercury (Hg) 0
7 Cadmium (Cd) 0
8 Copper (Cu) 0
9 Lead (Pb) 0

Among the measured environmental variables, water transparency showed the strongest correlation with
fish biodiversity. High transparency values may enhance light penetration and primary productivity, thereby
supporting food availability and habitat suitability for freshwater fish communities. Dissolved oxygen and
current velocity also showed moderate correlations with fish diversity, indicating their ecological importance in
maintaining aquatic habitat quality and fish distribution patterns. In contrast, pH and heavy metal concentrations
did not show significant relationships with fish biodiversity because their values were relatively uniform across
all observation stations and remained within acceptable environmental limits.

Ecologically, physicochemical water parameters act as limiting factors that determine the survival,
growth, and distribution of aquatic organisms. Favorable environmental conditions may increase habitat
suitability and support higher fish biodiversity within freshwater ecosystems. The results of this study indicate
that water transparency, dissolved oxygen, current velocity, and temperature were the most influential
environmental variables affecting fish biodiversity in the Aek Kundur River. These environmental characteristics
are also important for sustaining aquatic food resources required by the false gharial, Tomistoma schlegelii.
Therefore, maintaining water quality and habitat stability is essential for preserving both fish biodiversity and the
ecological sustainability of false gharial habitats within tropical freshwater ecosystems.

The present study demonstrated that the freshwater ecosystem associated with the habitat of the false
gharial, Tomistoma schlegelii, supported relatively diverse fish communities characterized by moderate
diversity, high evenness, high inter-station similarity, and low dominance values. The occurrence of 15 fish
species within the study area indicates that the river ecosystem still maintains ecological conditions capable of
supporting freshwater biodiversity and trophic interactions. Tropical river ecosystems with stable
physicochemical conditions generally exhibit moderate to high fish diversity due to the availability of food
resources, habitat heterogeneity, and riparian vegetation complexity [77], [78]. Similar findings have been
reported in tropical peat swamp and lowland river ecosystems in Southeast Asia, where freshwater fish
communities are strongly influenced by environmental stability and habitat structure. The relatively balanced
fish community structure observed in this study therefore suggests that the river ecosystem remains ecologically
functional for sustaining aquatic biodiversity.

The dominance of small-bodied fish species such as Oxygaster anomalura, Mystacoleucus marginatus,
Barbodes schwanenfeldii, and Aplocheilus panchax indicates that the aquatic habitat provides favorable
conditions for omnivorous and planktivorous freshwater fishes. Small-sized fish species are generally more
adaptable to fluctuating environmental conditions and often dominate tropical freshwater ecosystems with
moderate environmental productivity [79], [80]. In contrast, predatory fish species such as Channa striata,
Channa lucius, and Hampala macrolepidota were recorded in lower abundance. Ecologically, this condition may
reflect trophic interactions within the aquatic food web, including predation pressure exerted by higher predators
occupying the ecosystem. Previous ecological studies have shown that the reduction of predatory fish abundance
may increase the population size of smaller prey fishes due to reduced competition and predation among fish
communities [81], [82]. Consequently, the abundance of small fish species in the present study may represent an
important prey resource supporting the feeding ecology of the false gharial within tropical freshwater
ecosystems.

The moderate diversity index values observed at all observation stations suggest that the river
ecosystem possessed relatively stable environmental conditions without severe ecological disturbances.
Shannon—Wiener diversity values ranging from 2.202 to 2.224 indicate that fish species distribution within the
ecosystem remained relatively balanced. Similar diversity levels have frequently been reported in tropical
freshwater rivers influenced by swamp vegetation and moderate water flow conditions. Environmental
heterogeneity, including variations in riparian vegetation, water depth, and substrate composition, may
contribute to the maintenance of fish diversity in freshwater ecosystems [55], [56]. In addition, the relatively
high evenness values recorded during the study indicate that fish abundance was distributed proportionally
among species, thereby reflecting stable ecological interactions within the aquatic habitat. High evenness values
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are commonly associated with ecosystems possessing sufficient habitat resources and relatively low
environmental stress.

The high similarity index values among observation stations indicate that fish communities within the
study area shared highly comparable ecological characteristics and habitat conditions. Similarity values
exceeding 80% suggest that environmental variables along the river ecosystem were relatively homogeneous and
supported comparable fish assemblages. The presence of dense riparian vegetation, particularly Saccharum
spontaneum, may have contributed substantially to habitat uniformity and fish community stability. Riparian
vegetation plays important ecological roles in tropical freshwater ecosystems by providing shelter, spawning
habitats, feeding grounds, and protection against predators [83], [84]. Vegetated river margins may also
contribute organic matter and nutrients into aquatic ecosystems, thereby enhancing food-web productivity and
supporting aquatic biodiversity. Consequently, the high similarity among fish communities observed in the study
likely reflects the ecological continuity of habitat conditions throughout the river system.

The low dominance index values recorded at all observation stations further indicate that the river
ecosystem maintains relatively balanced community dynamics without excessive species dominance [85], [86].
Low dominance values generally reflect stable ecological conditions where resource availability and habitat
quality are sufficient to support multiple species simultaneously. Although Oxygaster anomalura was the most
abundant species recorded during the study, its dominance remained within ecologically balanced levels. The
schooling behavior of this species likely contributed to its relatively high capture frequency during sampling
activities. In tropical freshwater ecosystems, schooling fish species commonly occupy open-water habitats and
play important roles in trophic energy transfer between lower and higher trophic levels. Therefore, the
abundance of schooling fish species within the study area may contribute significantly to ecosystem productivity
and prey availability for aquatic predators such as the false gharial.

The physicochemical characteristics measured during the study indicate that the aquatic environment
remains suitable for sustaining freshwater biodiversity. Water temperature values ranging from 28-29°C fall
within the optimal range for tropical freshwater fish metabolism, growth, and reproductive processes. Stable
temperature conditions are essential for maintaining physiological performance and ecological interactions
within aquatic ecosystems. Similarly, dissolved oxygen concentrations exceeding 6 mg/L indicate adequate
oxygen availability for aquatic organisms and suggest relatively good water quality conditions. Dissolved
oxygen is one of the most critical environmental variables regulating fish respiration, metabolism, and survival,
particularly in tropical freshwater ecosystems where oxygen fluctuations may occur due to organic
decomposition and hydrological variability [87], [88]. The slightly acidic pH conditions observed in the study
area are also characteristic of tropical swamp-associated freshwater ecosystems and remain within tolerable
ranges for most freshwater fish species.

Correlation analysis demonstrated that water transparency exhibited the strongest relationship with fish
biodiversity compared to other environmental variables. High transparency values may improve light penetration
and increase primary productivity within aquatic ecosystems, thereby supporting food availability for freshwater
organisms. Dissolved oxygen and current velocity also showed moderate correlations with fish diversity,
indicating that hydrological and oxygen conditions are important ecological drivers influencing fish distribution
and habitat utilization. In contrast, heavy metal concentrations and pH values showed no significant correlation
with biodiversity because their concentrations remained relatively uniform and below environmental safety
thresholds across all stations. The low heavy metal concentrations observed during the study suggest minimal
industrial contamination within the river ecosystem [89], [90]. This condition is ecologically important because
heavy metal accumulation may negatively affect fish physiology, reproductive success, and community structure
in freshwater environments.

From a conservation perspective, the findings of this study highlight the ecological importance of
maintaining habitat quality within false gharial ecosystems. The false gharial is recognized as one of the most
threatened crocodilian species globally, with habitat degradation and prey reduction representing major threats to
its survival. The availability of diverse fish communities within the river ecosystem therefore represents a critical
ecological component supporting the sustainability of false gharial populations. Freshwater habitat degradation,
pollution, deforestation, and hydrological alteration may directly reduce prey availability and negatively affect
crocodilian population persistence. Consequently, maintaining water quality, riparian vegetation, and aquatic
biodiversity should become a priority in conservation management strategies aimed at protecting tropical
freshwater ecosystems and false gharial habitats.

Overall, the present study provides important ecological information regarding fish biodiversity and
environmental conditions within tropical freshwater habitats associated with the false gharial. The integration of
fish community analysis and physicochemical assessment contributes to a broader understanding of trophic
interactions and habitat suitability within freshwater ecosystems. These findings may serve as baseline
ecological data for future biodiversity monitoring, aquatic ecosystem management, and conservation planning
for false gharial habitats in tropical river systems.
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The findings of this study have important ecological and conservation implications for the management
of tropical freshwater ecosystems associated with false gharial habitats, Tomistoma schlegelii. The relatively
stable fish community structure and favorable physicochemical water conditions observed in the Aek Kundur
River indicate that the ecosystem still possesses ecological capacity to support aquatic biodiversity and trophic
sustainability. These results may contribute to the development of habitat-based conservation strategies by
emphasizing the importance of maintaining fish biodiversity, water quality, and riparian vegetation within
freshwater ecosystems inhabited by the false gharial. Furthermore, the study provides baseline ecological
information that can support future biodiversity monitoring, freshwater management programs, and conservation
planning for threatened crocodilian species in Indonesia. The integration of fish biodiversity assessment and
environmental quality analysis also highlights the importance of ecosystem-based approaches in freshwater
conservation research.

Despite these contributions, several limitations should be acknowledged in the present study. First, the
sampling period was relatively short and conducted within a limited temporal scale, which may not fully
represent seasonal fluctuations in fish community dynamics and environmental conditions. Second, the study
was restricted to three observation stations within a single river ecosystem, thereby limiting broader spatial
generalization to other tropical freshwater habitats. Third, the ecological relationship between fish biodiversity
and false gharial feeding ecology was inferred indirectly based on habitat association and prey availability rather
than direct dietary analysis. In addition, more advanced ecological analyses such as multivariate statistics,
trophic interaction modeling, and long-term population monitoring were not included in the present study.
Therefore, future research should incorporate broader spatial coverage, seasonal sampling, molecular
identification approaches, and ecological modeling to provide a more comprehensive understanding of
freshwater biodiversity dynamics and false gharial habitat sustainability.

4. CONCLUSION

This study revealed that the Aek Kundur River ecosystem supports relatively diverse fish communities
that potentially function as prey resources for the false gharial (Tomistoma schlegelii). A total of 15 fish species
were identified during the study, namely Bagrus nemurus, Notopterus notopterus, Monopterus albus, Anabas
testudineus, Channa striata, Channa lucius, Hampala macrolepidota, Mystacoleucus marginatus, Aplocheilus
panchax, Barbodes schwanenfeldii, Osteochilus harrisonii, Mystus singaringan, Trichopodus trichopterus,
Oxygaster anomalura, and Hemirhamphodon pogonognathus. The fish community structure showed moderate
diversity, high evenness, high similarity among stations, and low dominance levels, indicating relatively stable
ecological conditions within the river ecosystem. The dominance of small-bodied freshwater fish species
suggests the availability of prey resources that may support the feeding ecology of the false gharial. Overall, the
biodiversity characteristics observed in this study indicate that the Aek Kundur River remains an important
freshwater habitat supporting fish assemblages and aquatic predator sustainability.

The physicochemical characteristics of the Aek Kundur River were generally suitable for supporting
fish survival and freshwater ecosystem stability. Water temperature ranged from 28-29°C, water transparency
from 63-74 cm, current velocity from 21-37 cm/s, pH remained at 6, dissolved oxygen concentrations ranged
from 6.4-6.8 mg/L, and heavy metal concentrations of Hg, Cd, Cu, and Pb remained below the environmental
quality standards established for freshwater ecosystems. Correlation analysis demonstrated positive relationships
between several environmental parameters and fish biodiversity, indicating that improved water quality was
associated with higher fish diversity. Among the measured variables, water transparency (0.948), dissolved
oxygen (0.460), current velocity (0.314), and water temperature (0.052) were identified as the most influential
physicochemical factors affecting fish biodiversity in the river ecosystem. These findings suggest that
maintaining environmental quality and habitat stability is essential for conserving freshwater biodiversity and
sustaining habitats of the false gharial, Tomistoma schlegelii, in tropical river ecosystems. Future studies are
recommended to incorporate seasonal sampling and broader spatial coverage to better understand temporal
variations in fish biodiversity and habitat dynamics within false gharial ecosystems, Tomistoma schlegelii. In
addition, further research integrating trophic analysis, molecular identification, and advanced multivariate
ecological approaches is needed to provide a more comprehensive understanding of predator—prey interactions
and freshwater ecosystem sustainability.
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