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 Mangrove forests a habitat for fish to breed and grow, providing numerous 
benefits such as conserving flora and fauna, sequestering carbon, and supporting 
human socio-economic activities. Therefore, this study aimed to examine the 
variations in fish species associated with different types of mangrove vegetation 
in the Batu Ampar Village region, Kubu Raya, West Kalimantan. The experiment 
was conducted in November 2023 at three observation stations according to the 
types of mangrove forest dominants, specifically Rhizophora stylosa Griff., Nypa 
fruticans Wurmb: vegetation, and their combination. Fish samples were collected 
using purposive sampling. A range of fishing gear was used for this process, such 
as nets, longlines or rods, ancau gear, and trawls. The results showed that the type 
of mangrove forest vegetation influenced the species of fish found. A total of 
twenty-eight fish species were identified; Stations I, II, and III contained 11, 13, 
and 15 species each, respectively. A total of three fish species were found in three 
observation locations, namely Setipinna melanochir Bleeker, Paratherina 
wolterecki Aurich, Arius maculatus Thunberg, Leiognathus equula Forsskål, and 
Zenarchopterus buffonis Valenciennes. There were two species of fish with high 
market value, namely Pomadasys argenteus Forsskål and Sphyraena barracuda 
Edwards, as well as Xenopterus naritus Richardson, which had ornamental value. 
The muddy environmental factors and salinity levels led to an increase in the 
number of fish found. Stations I and III exhibit muddy characteristics, with 80 and 
62 fish, respectively. 

Kata kunci:  
Hutan Mangrove, 
Ikan, Vegetasi 
Mangrove  

 ABSTRAK 
 
 
 
 
 
 
 
 
 
 

Hutan mangrove merupakan habitat bagi ikan untuk berkembang biak dan 
tumbuh, memberikan banyak keuntungan seperti konservasi flora dan fauna, 
penyerapan karbon, dan dukungan bagi kegiatan sosial ekonomi manusia. Oleh 
karena itu, penelitian ini bertujuan untuk mengkaji variasi spesies ikan yang 
berasosiasi dengan berbagai jenis vegetasi mangrove di wilayah Desa Batu 
Ampar, Kubu Raya, Kalimantan Barat. Penelitian dilaksanakan pada bulan 
November 2023 di tiga stasiun pengamatan sesuai dengan jenis vegetasi dominan 
hutan mangrove, yaitu vegetasi Rhizophora stylosa Griff., Nypa fruticans 
Wurmb., dan kombinasinya. Pengambilan sampel ikan menggunakan metode 
purposive sampling dengan alat tangkap seperti jaring, longline/pancing, ancau, 
dan pukat. Hasil penelitian menunjukkan bahwa jenis vegetasi hutan mangrove 
mempengaruhi spesies ikan yang ditemukan. Terdapat 28 spesies ikan yang 
ditemukan, dengan stasiun I, II, dan III masing-masing terdiri dari 11, 13, dan 15 
spesies. Sebanyak tiga jenis ikan ditemukan di tiga lokasi pengamatan, yaitu 
Setipinna melanochir Bleeker, Paratherina wolterecki Aurich, Arius maculatus 
Thunberg, Leiognathus equula Forsskål, dan Zenarchopterus buffonis 
Valenciennes. Terdapat dua jenis ikan yang memiliki nilai jual tinggi, yaitu 
Pomadasys argenteus Forsskål dan Sphyraena barracuda Edwards, termasuk 
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Xenopterus naritus Richardson yang memiliki nilai hias. Faktor lingkungan 
berlumpur dan tingkat salinitas menunjukkan adanya peningkatan jumlah ikan 
yang ditemukan. Stasiun I dan III memiliki karakteristik berlumpur, dengan 
jumlah total ikan masing-masing 80 dan 62 ekor. 

 
 
1. Introduction 

Indonesia has mangrove forests 
covering approximately 18-23% of the 
world's mangrove forest area 
(Marlianingrum et al., 2021) and 59.9% in 
Southeast Asia (Darmawan et al., 2020). 
Kalimantan Island has the third-largest 
mangrove area in Indonesia after Papua and 
Sumatra. This indicates the importance of 
mangrove forests in Kalimantan in 
maintaining the stability of the natural 
ecosystem.  

The proximity to residential areas 
makes the mangrove forest an important 
economic area (Hagger et al., 2022). The 
existence of mangrove forest can provide 
plants as medicines (Darmadi et al., 2021), 
fish producers (Rahman et al., 2024), crabs 
(Arisekar et al., 2021), shrimp (Boyd et al., 
2022), bivalves (Yahya et al., 2020), and 
gastropods (Hong et al., 2020) that can be 
consumed. Furthermore, mangrove forest 
can also be used as conservation area 
migratory birds and breading fish (Arceo-
Carranza et al., 2021), (Mancini et al., 
2023).  

The composition of animals such as 
fish in mangroves depends on the condition 
of the ecosystem (Nanjo et al., 2014) and 
the type of habitat (Du et al., 2020; Dunne 
et al., 2023). Dunne et al., (2023) and Du et 
al., (2020) stated that coral, macroalgae, 
seagrass, and mangrove habitats host 
unique fish species. Generally, mangrove 
ecosystems have smaller fish than 
macroalgae and seagrass, as well as coral 
reef (Dunne et al., 2023). Mangrove areas 
are often considered areas for fish breeding 

(Beh et al., 2023). Dunne et al., (2023) 
showed that juvenile fish dominated 
mangrove areas, while subadult and adult 
fish were found in macroalgae areas. 
However, other studies reported that 
mangrove areas had more fish species than 
seagrass or coral reef areas (Du et al., 2020) 
due to differences in the ecosystem and sea 
tides (Dunne et al., 2023). Areas dominated 
by Avicennia marina (Forssk.) Vierh trees 
in the Red Sea have smaller interstitial 
spaces, stems, and root structures than those 
of other mangroves. The limited water 
depth at low tide resulted in a small number 
of fish species (Dunne et al., 2023). This 
showed that the number of species and 
individual fish found in mangrove areas 
with different vegetation types varied 
significantly (Du et al., 2020; Dunne et al., 
2023). 

Fish are animals with the potential to 
boost an area's economy, with varying 
resistance to environmental change, 
particularly in mangrove forests, where 
they serve as a bioindicator species (Ellis 
and Bell 2013). Research by Middleton et 
al., (2025) shows that communities around 
mangroves, especially in Batu Ampar 
Village, Kubu Raya Regency, depend 
heavily on fish as a food source, especially 
during the dry season. The community 
relies on fish as a source of meat. However, 
the composition of mangrove vegetation in 
the Gunung Keruing, Teluk Air, and Sungai 
Limau hamlets in Batu Ampar Village 
differs (Sisriany et al., 2021). This study 
aims to analyze fish diversity in mangrove 
vegetation in the Batu Ampar Village 
region, Kubu Raya, West Kalimantan. 
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2. Materials and Methods   
2.1. Study Area 

We conducted this study at the 
Mangrove Forest Ecosystem in Batu Ampar 
Village, Batu Ampar District, Kubu Raya 
Regency, in November 2023 (Figure 1). 
Several tools were used in this study 
including maps, cameras, longlines/fishing 
rods, trawls (with mesh sizes of 2 cm, 4 cm, 
and 6 cm), nets, pH meters, buckets, boats, 
rulers, black cloth, measuring tape and 
knives or scissors to remove fish hooks and 
Kottelat Identification Book to identify fish 
species (Kottelat, 2013).  

 
2.2. Data Collection  

Data collection was conducted using 
purposive sampling method. We conducted 
direct observation method at observation 
points based on the local community's 
information and experience (purposive 
sampling), following fishermen as they 
explored the catchment area. The study was 
conducted at Station I in Sungai Limau 
Hamlet, Station II in Gunung Keruing 
Hamlet, and Station III in Teluk Air 
Hamlet, which describe three different 
types of vegetation.  

The fisherman used fishing gear such 
as nets, longlines/fishing rods, ancau, and 
trawls to collect fish sample. The following 
are the steps in collecting fish at each 
observation station. The nets were initially 
baited and spread 10 times at each station 
for fish to gather and produce numerous 
catches. There was one longline thread 
comprising 150 hooks (size of no. 12), 
which were separated by one meter. Before 
deployment, each hook was individually 
baited, and the long line was set at the 
designated station. One seine line (mesh 
size 2 cm, 4 cm, and 6 cm) with a length of 
20 m, and the installation of the seine was 
used to collect fish samples at high and low 
tide in each station, with two repetitions. 

Each sampling point was determined along 
100 m to adjust the size of installed seine 
and longline. At each station, the data was 
recorded on the species and number of fish 
samples. For each fish, we measured total 
length from the tip of the snout to the end of 
the tail fin using a measuring board, 
recorded standard dimensions according to 
FishBase protocols. Then photographed 
each specimen and identified its species 
using the FishBase website 
(https://www.fishbase.se) and the Kottelat 
Identification Book (Kottelat, 2013). 
Environmental parameters were measured 
as follows: water current was measured 
with a flow meter, brightness with a light 
sensor, temperature and pH using portable 
meters, and salinity with a refractometer. 
Soil substrate was assessed visually, and sea 
tides were recorded based on local tide 
charts.  

 
2.3. Data Analysis 

We analize the diversity, dominance 
index, species evenness, species richness, 
and species similarity for each observation 
station. The dominance of fish species at 
each observation station was observed 
using the Simpson Dominance Index with 
the following formula (Simpson, 1949): 

 

𝐶 =#(!!
"
)#

$

$%&

 

 
Where 𝐶: Simpson’s Dominance Index, 𝑆: 
Total number of species (or categories), 𝑛': 
Number of individuals in species i. 𝑁: Total 
number of individuals across all species. 
There are two categories, namely high 
diversity (more even distribution or no 
species of fish dominates) (0 < C £ 0.5) and 
low diversity (one species dominates or the 
one species of fish that dominates) (0.5 < C 
£ 1).  
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Figure 1. Study site: The main figure illustrates three observation stations (A). The right-hand 

panels, from top to bottom, depict inset maps of Batu Ampar Sub-district (B), Kubu 
Raya Regency (C), and West Kalimantan Province, Indonesia (D). 

 

Index of Diversity (H’) is a 
quantitative measure that shows the type of 
fish present in a forest community or 
mangrove ecosystem. The calculation of H’ 
uses the following formula (Shannon and 
Weaver, 1998): 

𝐻" = −$[	'
𝑛𝑖
𝑁+𝑥 ln '

𝑛𝑖
𝑁+	] 

Where 𝐻(: Shannon–Wiener Diversity 
Index (also written as Shannon Index or 
Shannon Entropy); 𝑛': Number of 
individuals of species I; and 𝑁: Total 
number of individuals of all species. The 
diversity index criteria of a species are 
categorized as low when H’ < 1, medium 
when 1 ≤ H’ £ 3, and high at H’ > 3. The 
Index of Species Evenness (E) of fish 
species is the distribution of individual fish 
between different species and is analysed 
using the following formula (Pielou, 1966): 

𝐸	 = 	
𝐻"

𝑙𝑛	(𝑆) 

Where E: Species Evenness Index, showing 
how evenly individuals are distributed 
among species; 𝐻(: Shannon–Wiener 
Diversity Index (Shannon Index); 𝑆: Total 

number of species; ln	(𝑆): Natural 
logarithm of the number of species. The 
diversity index (E) categorizes fish 
population uniformity into low (0 < E £ 
0.5), medium (0.5 < E £ 0.75), and high 
(0.75 < E £ 1). The Species Richness Index 
(R) is the number of fish species present in 
mangrove water and is calculated using the 
following formula (Margalef, 1958): 

𝑅 =
S − 1
𝑙𝑛	(𝑁) 

Where R: Species Richness Index, also 
known as Margalef’s Richness Index; 𝑆: 
Total number of species observed in the 
community; 𝑁: Total number of individuals 
of all species combined;  𝑙𝑛	(𝑁): Natural 
logarithm of the total number of 
individuals. The species richness index is 
divided into three categories, namely the 
low, medium, and high when R < 3.5, R = 
3.5−5, and R ≥ 5, respectively. Species 
similarity index (IS) is a comparison 
between the number of fish species that are 
the same as the observation stations being 
compared and the total number of fish 
species from each observation station. IS is 
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calculated using the Sorensen formula 
(Sorensen, 1948):  

𝐼𝑆 = #$
%&'

	x 100% 

Where IS: Species Similarity Index (%) 
between two sampling sites or 
communities; 𝐴: Number of species found 
in community/site A; 𝐵: Number of species 
found in community/site B; 𝐶: Number of 
species shared (overlapping) between 
community A and community B; 2𝐶: 
Doubled shared species count—this 
emphasizes common species between sites. 
The criteria for the species similarity index 
are grouped into the same, different, and 
very different categories when IS = 
80−100%; 50−80%; and <50%, 
respectively. 
 

3. Results and Discussion 

3.1. Environmental Factors 
This study was conducted in a 

mangrove forest with different vegetation 
types. Station I in Sungai Limau Hamlet 
consisted of secondary forest with 
Rhizophora stylosa Griff, Bruguiera 
cylindrica (L.) Blume, Nypa fruticans 
(Thunb.) Wurmb, and Xylocarpus 
moluccensis (Lam.) M. Roem dominated 
the area. Environmental characteristics, 
including water currents, brightness, 
temperature, pH, salinity, soil substrate, and 
sea tides, are listed in Table 1. The type of 
soil was found to be muddy clay substrate, 
and the watercolor was bright (clear) at 
water current conditions ranging from 0.7 
ms-1 at a depth of 0.5 m. Station II in 
Gunung Keruing Hamlet had been 
dominated by R. stylosa, which lined the 
river coast. The type of soil substrate was 
found to be dusty and muddy clay with 
reddish watercolor (rather dark), alongside 
relatively calm current conditions around 
0.3 ms-1 at a depth of 0.5 m. Furthermore, 
Station III in Teluk Air Hamlet had a 
dominant vegetation N. fruticans on the 

riverbank and R. stylosa behind N. fruticans 
on the expanse. The substrate type was 
found to be muddy clay, and the watercolor 
was bright (clear) at water current 
conditions ranging from 0.3 ms-1 to a depth 
of 0.5 m. 

Water currents are one of the 
environmental factors determining the 
species of fish found during observation. 
Station I have a high-water current (0,7 ms 
-1) near the estuary, compared to stations II 
and III, which have water currents of 0.3 
ms-1. The type of soil substrate at each 
station are relatively same, which was 
found to be mud. However, Station II was 
dominated by a dusty mud substrate, 
affecting the lower brightness level 
compared to others, which was only 1.7 m. 
The brightness of the water was also 
directly affected by the height of the sea 
tide. The existence of stations with seawater 
affected the level of salinity of the water 
produced. Station I, close to the estuary, has 
a high salinity level (23.5%) compared to 
Stations II (12%) and III (20%). 
Observations showed that the water had a 
normal pH of 7 at every station. 
 
3.2. Species of Fish in the Mangrove 

Forest Waters 

Observations at three different 
stations found 28 species of fish, with 185 
individuals belonging to 21 families (Table 
2), as shown in Figures 3, 4, and 5. A total 
of 11 families of brackish water fish were 
found in observation station I which were 
dominated by Engraulidae, Ariidae, 
Melanotaeniidae, Sciaenidae, Sphyraeni-
dae, Zenarchopteridae, Cyprinidae, 
Dorosomatidae, Haemulidae, Leiognathi-
dae, and Tetraodontidae. Station II had 13 
families of fish dominated by the 
Engraulidae, Aplocheilidae Toxotidae, 
Ariidae, Melanotaeniidae, Zenarchopteri-
dae, Tetraodontidae, Ambassidae, Scor-
paenidae, Muraenesocidae, Mugilidae, and 
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Leiognathidae families. Meanwhile, Station 
III had 15 families consisting of Ariidae, 
Ambassidae, Anguillidae, Dasyatidae, 
Engraulidae, Haemulidae, Leiognathidae, 

Melanotaeniidae Platycephalidae, Poly-
nemidae, Sciaenidae, Scorpaenidae, 
Tetraodontidae, Toxotidae, and Zenarcho-
pterida.

Table1. Characteristics of environmental factors at three observation stations 

No Parameter  Station I Station II Station III 
1 Water Currents 0.7 ms -1 0.3 ms-1 0.3 ms-1 
2 Water Brightness 2.2 m 1.7 m 1.9 m 
3 Water Temperature 29.5°C 27.5°C 28°C 
4 pH Water 7 7 7 
5 Salinity 23.5‰ 12‰ 20‰ 
6 Soil Substrate Muddy Dusty muddy Muddy 
7 Sea Tides 1.85 m 1.5 m 1.75 m 

Table 2. The fish species found at three observation stations 

No Family Local Name Scientific name 
Station 

I II III 
1 Ariidae Belukang Arius sagor Hamilton, 1822 - 1 - 
2 Ariidae Duri Arius maculatus Thunberg, 1792 4 3 7 
3 Ariidae Duri Moncong Arius truncates Valenciennes, 1840 1 - 2 
4 Ambassidae Serinding Ambassis nalua Hamilton, 1822 - 1 1 
5 Anguillidae Belut Laut Anguilla bicolor McClelland, 1844 - - 2 
6 Aplocheilidae Semangkah Apogon sangiensis Bleeker 1857 - 8 - 
7 Cyprinidae Ikan Teri 

Kokang 
Rasbora argyrotaenia Bleeker, 1849 1 - - 

8 Dasyatidae Pari Hypolophus sephen Fabricius, 1775 - - 1 
9 Dorosomatidae Selangat Anodontostoma chacunda Hamilton, 1822 1 - - 
10 Engraulidae Pemperang 

Merah 
Setipinna breviceps Cantor, 1849 - 1 - 

11 Engraulidae Pemperang 
Kuning 

Setipinna melanochir Bleeker, 1849 34 2 23 

12 Engraulidae Runjing Coilia dussumieri Valenciennes, 1848 - 4 - 
13 Engraulidae Bilis Stolephorus indicus van Hasselt, 1823 6 - - 
14 Haemulidae Gerot-Gerot Pomadasys argenteus Forsskål, 1775 1 - 2 
15 Leiognathidae Kepetek Leiognathus equula Forsskål, 1775 1 1 5 
16 Melanotaeniidae Ikan Besar Mata Paratherina wolterecki Aurich, 1935 22 3 6 
17 Mugilidae Belanak Liza subviridis Valenciennes, 1836 - 1 - 
18 Muraenesocidae Malung Congresox talabonoides Bleeker, 1853 - 1 - 
19 Platycephalidae Baji-Baji Platycephalus indicus Linnaeus, 1758 - - 1 
20 Polynemidae Kurau Polydactylus plebejus Broussonet, 1782 - - 2 
21 Sciaenidae Gulama Johnius trachycephalus Bleeker, 1851 - 4 3 
22 Sciaenidae Gulama Pendek Johnius coitor Hamilton, 1822 4 - - 
23 Scorpaenidae Lepu Leptosynanceia asteroblepa Richardson, 1844 - 1 1 
24 Sphyraenidae Alu-Alu Sphyraena barracuda Edwards, 1771 2 - - 
25 Tetraodontidae Buntal Tetraodon nigroviridis Marion de Procé, 1822 - 1 1 
26 Tetraodontidae Buntal Kuning Xenopterus naritus Richardson, 1848 1 1 - 
27 Toxotidae Senyumpit Toxotes chaterus Hamilton, 1822 - 8 1 
28 Zenarchopteridae Nyilung Zenarchopterus buffonis Valenciennes, 1847 2 2 4 

Total 80 43 62 
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In this study, several species of fish 
could be found in all stations, such as the 
Arius maculatus Thunberg (Figure 2.B), 
Setipinna melanochir Bleeker (Figure 2.G), 
Paratherina wolterecki Aurich (Figure 
3.R), Leiognathus equula Forsskål (Figure 
3.N), and Zenarchopterus buffonis 
Valenciennes (Figure 4.A1). Several 

species of fish are found to have high selling 
value, such as Pomadasys argenteus 
Forsskål (Figure 3.O) and Sphyraena 
barracuda Edwards (Figure 4.W). During 
the study, a species Xenopterus naritus 
Richardson was also found, with the 
potential to be an ornamental fish (Figure 
4.Z).  

 

 
Figure 2.  Species Arius sagor Hamilton (A), Arius maculates Thunberg (B), Arius truncatus 

Valenciennes (C), Ambassis Nalua Hamilton (D), Apogon Sangiensis Bleeker (E), 
Setipinna breviceps Cantor (F), Setipinna melanochir Bleeker (G), Coilia 
Dussumieri Valenciennes (H), Stolephorus indicus van Hasselt (I), Anguilla bicolor 
McClelland (J), Rasbora argyrotaenia Bleeker (K). 

 

 
Figure 3. Species Hypolophus sephen Fabricius in upper side (K), Hypolophus sephen 

Fabricius in bellow side (L), Anodontostoma chacunda Hamilton (M), Leiognathus 
equulus Forsskål (N), Pomadasys argenteus Forsskål (O), Leptosynanceia 
asteroblepa Richardson (P), Polydactylus plebejus Broussonet (Q), Paratherina 
wolterecki Aurich (R), Liza subviridis Valenciennes (S), Congresox talabonoides 
Bleeker (T) 
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Figure 4. Species Platycephalus indicus Linnaeus in upper side (U1), Platycephalus indicus 

Linnaeus in bellow side (U2), Johnius coitor Hamilton (V), Sphyraena barracuda 
Edwards (W), Tetraodon nigroviridis Marion de Procé (X), Xenopterus naritus 
Richardson (Y), Toxotes chaterus Hamilton (Z), Zenarchopterus buffonis 
Valenciennes (A1), Johnius trachycephalus Bleeker (A2)  

 
3.3. Biodiversity Indices of Fish Species 

in Mangrove Waters 
The diversity of brackish water fish 

species found at the study location can be 
determined from the results of calculations 
of the dominance, species diversity, species 
evenness, and species richness indexes, as 
shown in Table 3. Based on dominance 
index calculation, fish showed varying 
abundances at different times and locations, 
with value (C) ranging from 0.11 to 0.27. 
The diversity index of fish species in the 
mangrove waters of Batu Ampar Village 
showed a moderate category. Furthermore, 
the species evenness index (E) of fish in this 
study was classified as moderate. Based on 
richness index (R) at Stations I, II, and III, 
a high value was obtained ranging from 
6.16 to 7.18. 

3.4. Similarity Index of Each Station in 
the Mangrove Waters  
The species of brackish water fish at 

each station have similarities and 
significant differences. The level of 
similarity of brackish water fish species 
between stations is shown by the species 
similarity index, as presented in Table 4. 
Based on the calculation of the species 
similarity index at each station, the 
following values were obtained. Stations I 
and II had 40%, with criteria classified as 
low or significantly different. The species 
similarity index at Stations II and III was 
60.6%, which was classified as moderate or 
different. The index of stations I and III was 
48.3%, with criteria classified as low or 
considered significantly different. 

 
Table 3. Biodiversity indice of fish species at three observation stations  

No Index  
Station 

Category 
Station I Station II Station III 

1 Dominance Index 0.27 0.11 0.18 Low 
2 Species Diversity Index 1.73 2.51 2.21 Medium 
3 Species Evenness Index 0.52 0.75 0.66 Medium 
4 Species Richness Index 6.16 7.18 6.54 High 
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Table 4. Similarity index of species at each observation station 

No Station Station 1 Station 2 Station 3 
1 Station 1 - 40% 48.3% 
2 Station 2 - - 60.6% 
3 Station 3 - - - 

 
 

3.5. Discussion 
Effect of Environmental Factors on the 
Diversity of Fish 

Environmental factors are essential in 
the diversity of fish species in waters. This 
is shown by observations at Stations I and 
III which are greater than compared to III, 
as shown in Table 2. Station I had the 
strongest current (0.7 m/s), high brightness, 
a temperature of 29.5°C, a salinity of 
23.5‰, and a muddy substrate, yielding 80 
fish species across 15. Previous studies 
reported that muddy mangrove areas had 
higher digestible microphytobenthos as 
food for fish, showing potential for a greater 
number of fish (Sheaves et al., 2016). 
Pelagic fish such as Setipinna melanochir 
and Paratherina wolterecki dominated due 
to the abundance of plankton and light, and 
the presence of euryhaline fish was driven 
by the ocean's salinity. The study area was 
affected by salinity levels, where higher 
values showed that the natural mangrove 
area could increase the fish species found 
(Seygita et al., 2022).  

Station II was calmer (current 0.3 
m/s), low brightness, a temperature of 
27.5°C, the lowest salinity (12‰), a dusty, 
muddy substrate, and dominated by 
Rhizophora stylosa vegetation. Forty-three 
individual fish across 18 species were found 
here, dominated by Apogon sangiensis and 
Toxotes chaterus. The low salinity supports 
a diverse range of estuarine species and 
small fish. Station III is transitional, with 
low current (0.3 m/s), 1.9 m clarity, 28°C 
temperature, 20‰ salinity, muddy 
substrate, and nipah palm vegetation. Sixty-
two individuals of 17 species were found, 
including demersal and omnivorous species 

(Setipinna melanochir, Arius maculatus, 
Paratherina wolterecki), as well as rare 
species such as Hypolophus sephen and 
Anguilla bicolor. This zone is tidally 
influenced and rich in detritus. 
Furthermore, the type of subtraction also 
influences the types of fish found. In low-
water-clarity conditions, juvenile fish prefer 
microhabitats to avoid predators (Zhang et 
al., 2019). 

The water in Batu Ampar Village 
provided an abundance of fish species, 
which could increase in fishing seasons. 
Tarimo et al. (2022) showed that certain 
seasons could increase the number of fish 
species found. There are four fishing 
seasons in the Batu Ampar Village area, 
namely the North (February to April), South 
(May to August), Southwest (August to 
September), and West Season (September 
to January). Since the study was conducted 
in November 2023 during fishing season, it 
provided a general description of the types 
of fish before entering the water of Batu 
Ampar Village.  

 
Species of Fish in the Mangrove Waters 
of Batu Ampar Village 

Variations in fish abundance at the 
three observation stations demonstrate a 
close relationship with differences in 
mangrove vegetation structure. Station I, 
dominated by secondary vegetation 
consisting of Rhizophora stylosa, 
Bruguiera cylindrica, Nypa fruticans, and 
Xylocarpus moluccensis, recorded 80 
individuals from 15 species. The dominant 
fish species in this vegetation are Setipinna 
melanochir, Paratherina wolterecki, and 
Stolephorus indicus. This high abundance 
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indicates that the complex vegetation 
combination creates numerous ecological 
niches for small pelagic fish. The presence 
of Arius maculatus and Johnius coitor 
further supports the productivity of Station 
I, supported by nutrient- and plankton-rich 
waters. This is in line with findings Zhang 
et al., (2019) showing that the fish species 
diversity in Sonneratia apetala and 
Avicennia marina vegetation areas differs. 
This difference is due to differences in root 
types and pneumatophore densities (Zhang 
et al., 2019). Sonneratia vegetation areas 
have a higher abundance of fish species 
because Sonneratia roots are large, cone-
shaped compared to Avicennia roots, which 
are pencil-shaped. Furthermore, vegetated 
areas are dominated by small juvenile fish 
because they provide the best shelter from 
predators, thanks to their root structure that 
helps as a shelter (Zhang et al., 2019). 

The type of mangrove vegetation also 
influences the species of tropical fish that 
dominate (Zhang et al., 2019). In contrast to 
Station I, Station II, dominated by 
Rhizophora stylosa, exhibited the fewest 
individuals (43) but the highest diversity 
(18 species). The dominant species, Apogon 
sangiensis and Toxotes chaterus, used the 
Rhizophora stilt roots for protection. 
Increased occurrences of Coilia dussumieri 
and Johnius trachycephalus were also 
recorded at this station. This low abundance 
but high diversity indicates a stable habitat 
with diverse microhabitats providing cover 
for juvenile fish and small carnivores. 

In Rhizophora-dominated vegetation, 
the fish trophic type is predominantly 
herbivorous, with several omnivorous fish 
species (Utama et al., 2022). However, in 
Nypah vegetation, the fish trophic type is 
dominated by carnivorous fish, although 
herbivorous tropical fish are still found due 
to the presence of Rhizopora vegetation. 
This indicates that the formed mangrove 
ecosystem is complementary. This is in line 
with research Utama et al., (2022) which 

shows that native mangrove vegetation is 
dominated by juvenile fish and herbivorous 
tropical species because it serves as a 
nursery ground and shelter.  

Station III, which contained Nypa 
fruticans along the edge and Rhizophora 
stylosa in the back, yielded 62 individuals 
from 17 species. Setipinna melanochir 
remained the most dominant species, 
indicating flexibility across mangrove 
habitat types. The S. melanochir was found 
also in Malaysia (Abu Hena et al., 2017). 
Fish from the genus Setipinna are often 
used for consumption (Mustafa et al., 
2023). High abundances were also recorded 
for Arius maculatus, Paratherina 
wolterecki and Leiognathus equula 
indicating the detritus-rich nature of Station 
III's habitat. A. maculatus species of fish 
can be found in the bottoms of rivers, 
estuaries, and coasts (Yang et al., 2022). A. 
maculatus are easily found in subtropical 
and tropical water, and are widely 
distributed in the Indo-West Pacific (Chu et 
al., 2011). A. maculatus are also closely 
related to Arius, Netuma, Occidentarius, 
and Bagre (Yang et al., 2022). The presence 
of Hypolophus sephen and Anguilla bicolor 
indicates soft substrate and specific 
migration routes at these stations. 

Several exclusive species were also 
found at each station: Rasbora 
argyrotaenia, Anodontostoma chacunda, 
and Johnius coitor at Station I; Congresox 
talabonoides, Liza subviridis, and Setipinna 
breviceps at Station II; and Platycephalus 
indicus and Polydactylus plebejus at Station 
III. The presence of these exclusive species 
confirms the separation of habitats based on 
mangrove vegetation structure. The R. 
argyrotaenia fish is found in the Asian Sea 
area and consumed by humans (Agustiana 
et al., 2023). The species is also used as 
ornamental fish (Budi et al., 2020), which 
contributes to further studies of breeding 
programs (Syafariyah et al., 2023). Another 
species is A. chacunda fish, which lays eggs 
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for nine months, with the peak month in 
December (Hasan et al., 2024). A. 
chacunda fish consume diatoms, 
radiolarians, mollusks, copepods, and 
crustaceans (Rainboth, 1996) are included 
in the category of least concern globally, 
with higher protein and calcium concentrate 
content (Agustiana et al., 2023). The 
growth and mortality model of A. chacunda 
fish has also been conducted for breeding 
this species (Salim et al., 2024). 

At Stations I and III, P. argenteus was 
found. In the aquatic ecosystem, P. 
argenteus predominantly consumes 
crustaceans, mollusks, and parts of fish 
(Baaoom et al., 2023). There are several 
species of fish from the Pomadasys species 
(Damadi et al., 2021), while S. barracuda is 
very important for human consumption 
(Ahmadoon et al., 2023). The quality of the 
chemical composition of meat from 
Sphyraena barracuda fish depends on the 
fishing season, size, and area (Ahmadoon et 
al., 2023). However, the content of meat 
from the S. barracuda fish needs to be 
examined for body chemical content due to 
the potential to accumulate mercury 
(Ritonga et al., 2023) and other dangerous 
chemical contents (Arencibia-Carballo et 
al., 2022). Other species of fish are also 
used by the local community as raw 
materials for making crackers, such as Arius 
maculatus Thunberg, Arius truncates 
Valenciennes, Rasbora argyrotaenia 
Bleeker, Anodontostoma chacunda 
Hamilton, Stolephorus indicus van Hasselt, 
S. melanochir, Leiognathus equula 
Forsskål, P. wolterecki, Johnius coitor 
Hamilton, and Z. buffonis.  

The S. indicus is known as the Indian 
anchovies, which can be found in several 
areas in Indonesia (Hardianti et al., 2021), 
(Fitri et al., 2022). This species of fish has 
been consumed to fulfill human protein 
(Tiamsai et al., 2022), although the content 
requires further investigation. Several 
studies have shown that S. indicus can 

accumulate heavy metals (Alizada et al., 
2020) and microplastics (Gayathri et al., 
2024) in body tissue. 

Other species of fish, such as S. 
melanochir and L. equulus, are used as 
processed cracker ingredients by the local 
community. Leiognathus species can be 
found in the Indo-Pacific area (Banu et al., 
2020), while J. coitor fish are predominant 
in India (Basumatary et al., 2017; Verma et 
al., 2018)  and Indonesia (Yuniar et al., 
2007). However, this species of fish is a 
place for parasitic crustaceans to develop, 
particularly copepods, causing a significant 
reduction in the quality (Yuniar et al., 
2007). Another fish that is used as the basic 
ingredient for making crackers is the Z. 
buffonis fish, which is found in several 
countries, such as Bangladesh (Hanif et al., 
2017), China (Xiong et al., 2018), (Tan et 
al., 2019), Thailand (Ikejima et al., 2003), 
India (Podder et al., 2021), and Indonesia 
(Hernawati et al., 2023). The Z. buffonis 
fish can be consumed (Hanif et al., 2017) 
and grow to approximately 23 cm (Tan et 
al., 2019). 

Another species of fish that can be 
bred is the X. naritus, which is often 
consumed by humans (Ayub et al., 2013). 
This fish also has a good appearance and 
can be used as an ornamental or for 
aquaculture (Nasir et al., 2017), but the 
toxic tetrodotoxin content requires 
investigation (Park et al., 2021). The toxin 
content in the tissue of this fish increases 
during the maturation period (Ayub et al., 
2013). However, excessive tetrodotoxin 
content when consumed by humans can 
cause fatal health problems (Park et al., 
2021). 

 
Biodiversity Indices of Fish Species in the 
Mangrove Forest of Batu Ampar Village 

The highest dominance index was 
observed at station I with a value of 0.27. 
This showed that there were no dominant 
species, given the absence of abundant fish, 
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suggesting a stable population. The 
phenomenon showed that from the three 
stations, there was no control of one species 
over another because the dominance index 
value obtained was not close to 1. In peat 
waters, the increase in fish species that can 
live depends on the dissolved oxygen (DO) 
and pH levels in the water (Rohim et al., 
2024). The higher the DO and pH of the 
water, the more fish can adapt (Thornton et 
al., 2018). Although in mangrove, DO 
depends on the density of mangrove stands, 
because the litter produced will increase 
water nutrients causing an increase in fish 
species (Sihombing et al., 2017). Dunne et 
al., (2023) and Du et al., (2020) showed that 
the fish species also depended on an 
ecosystem of coastal vegetation, such as 
coral reef ecosystems, seagrass meadows, 
macroalgae canopies, and mangroves. 
Several studies also reported that the 
dominance index in mangrove forests was 
included in the low category (Setiawan et 
al., 2019; Manullang and Khairul, 2020; 
Dunne et al., 2023) 

The diversity index of fish species 
found depended on the location and 
environmental conditions 
(Wahyudewantoro, 2018). Several studies 
reported that various species of fish in 
mangrove areas were found in dominant 
numbers compared to others (Zagars et al., 
2013; Abu El-Regal and Ibrahim 2014). 
The species evenness index of fish found in 
the mangrove area depends on 
environmental conditions 
(Wahyudewantoro, 2018). Damaged 
mangrove forests can reduce the quality of 
the environment in mangrove water, 
thereby decreasing the evenness of species 
found (Abrogueña et al., 2012). According 
to Setiawan et al., (2019), mangrove of 
Karangsong Village was also included in 
the “high” category with a species richness 
index value of 5.882. The species richness 
of fish found could be because mangrove 
forests produced higher nutrients (Zagars et 

al., 2013). Therefore, smaller fish and those 
included in the juvenile category were more 
diverse (Wahyudewantoro, 2018; Dunne et 
al., 2023). 

Stations I and II are classified as low 
or significantly different due to substantial 
variations in vegetation. Specifically, 
Station I dominates R. stylosa vegetation 
while Station II has R. stylosa, B. 
cylindrica, N. fruticans, and X. 
moluccensis. Moreover, Stations II and III 
have moderate criteria or are different 
because of the study location proximity. 
Stations I and III are considered 
significantly different due to several 
vegetation, predominantly covered with N. 
frutican. Differences in standing vegetation 
and mangrove environmental conditions 
will cause variations in the similarity of fish 
species (Sihombing et al., 2017). The 
diversity of fish species found is also 
associated with high conductivity, water 
temperature, total dissolved solids (TDS), 
DO, pH, and water transparency (Rohim et 
al., 2024). 

 

4.  Conclusions  
In conclusion, we found 21 families 

of fish consisting of 28 species in the 
mangrove waters of Batu Ampar Village, 
Batu Ampar District, Kubu Raya Regency. 
The most common species were the A. 
maculatus, S. melanochir, P. woltereck, L. 
equula, and Z. buffonis. The fish dominance 
index was low at all stations, ranging from 
0.11 to 0.27. The species diversity index 
was moderate at all stations, ranging from 
1.73 to 2.51. Species evenness indices for 
Stations I and II were 0.52 and 0.66, 
respectively, both falling within the mild 
category, while Station III showed a higher 
value of 0.75, which is categorized as high. 
The species richness index was high at all 
stations, ranging from 6.16 to 7.18. The 
species similarity index in these stations 
was relatively low, with Station I and II as 
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well as I and III being 40%-48.3%. 
Meanwhile, Stations II and III were 
included in the moderate category with a 
value of 60.6%. The biological index value 
at each station varied significantly, with a 
total value of 83, 107, and 77 at Stations I, 
II, and III, respectively. 
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