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Abstract. Macrobenthos, aquatic biological resources that live on the seabed, are highly sensitive to changes in 

environmental quality. this study was to determine the diversity of macrobenthos as an indicator of pollution in the 

coastal waters of Kotania. Descriptive studies that use a random sampling method with a square transect. Data collection 

through observation of macrobenthos populations. The results of the macrobenthos diversity study obtained were in the 

Gastropoda class with six families namely Cerithiidae, Neritidae, Mitridae, Nassariidae, Littorinidae and Potamididae 

consisting of nine species namely Cerithium coniculatum, Nerita polita, Nerita patula, Nerita alveolus, Mitra pica, 

Nasarius pullus, Litorina scabra, Terebralia palustris and Telescopium telescopium, which shows its role as a potential 

bioindicator associated with dissolved oxygen, water clarity, and higher nutrient levels, indicating its suitability as an 

indicator of mild to moderate pollution conditions. These findings indicate Descriptive studies show that 

macrozoobenthos communities are sensitive to land use changes and can show variations in coastal water characteristic. 

Keywords: water quality; macrobenthos; bioindicators 

 

INTRODUCTION 

Macrobenthic diversity and water quality are influenced by land use along the 

watershed, according to previous studies (Goodarzi et al. 2023; Pratiwi et al. 2024; Aweng et 

al. 2021; Shamaskin et al. 2022; Camara et al. 2019). Every kind of land use might have an 

effect on specific river ecosystems (Keke et al. 2021; Adesakin et al. 2023). Human pressure is 

relatively low in areas dominated by natural forests, which maintains habitat quality and 

ecosystem function (Cornejo et al., 2019). On the other hand, agricultural land use can increase 

nutrient loads and introduce chemical residues into river systems (Guellaf and Kettani 2025). 

In addition, soil erosion often occurs in agricultural lands close to river banks. This can cause 

sedimentation and increase overall suspended solids (Ebsa et al. 2022; Pratiwi et al. 2024). 

However, domestic waste consisting of organic and inorganic substances can increase organic 

pollution in residential areas. This can cause a decrease in dissolved oxygen levels as well as 

changes in the ecological balance of the air (Al-Ali and Al-Dabbas 2022; Isroni et al. 2023; 

Bhaskar 2020; Dębska et al. 2021). Recently, such pressures can change the water and 

sediment's physical characteristics. 

Thus, the structure of macrobenthic communities changes (Hughes et al. 2019; Islamy 

and Hasan 2020; Delves et al. 2023; Goodarzi et al. 2023). The spread of pollution-tolerant 

species, coupled with a decrease in diversity in affected areas, is a common ecological response 

(Eriksen et al. 2021; Arias et al. 2022). This pattern aligns with the results of several research 

demonstrating how different land use types affect the Shannon-Wiener diversity index (H). The 

highest values are found in natural areas, while lower values are found in areas more heavily 

impacted by human activities (Octavina et al. 2025; Pratiwi et al. 2024; Gholizadeh et al. 2021). 

River ecosystems typically support higher biodiversity in upstream areas dominated by natural 

forests (Zhao et al. 2024; Al et al. 2022). On the other hand, downstream areas affected by 

settlements and intensive agriculture tend to experience declines in water quality, and 

biodiversity decreases, while tolerant species become dominant. By examining the relationship 

between macrobenthic communities and environmental factors, predictions of disturbances 

caused by human activities can be made (Shabani et al. 2019; Wang et al. 2020; Aweng et al. 

2021; Tayung et al. 2022; Semenchenko et al. 2024). 
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We can obtain a more comprehensive and long-term understanding of the state of 

aquatic ecosystems by integrating physicochemical and biological data when evaluating 

changes in water quality (Chazanah et al., 2020; Muntalif et al., 2023; Farhan et al., 2024). 

Furthermore, macrobenthos is a very useful tool for monitoring environmental quality in aquatic 

ecosystems. This approach helps identify the characteristics of macrobenthos species in relation 

to different land use types (Al-Izhar and Tanjung 2023; Okoro et al. 2024). As a useful 

bioindicator for evaluating the ecological health of river ecosystems, numerous studies have 

demonstrated its efficacy (Harahap et al., 2018; Eriksen et al., 2021; Al et al., 2022). 

Macrozoobenthos is very useful for determining the state of aquatic ecosystems impacted by 

pollution because to its relative persistence and sensitivity to variations in water quality 

(Boudeffa et al. 2020; Adesakin et al. 2023; Sany et al. 2023). 

While river water quality in Indonesia has been the subject of several studies, study 

focused examining water quality analysis using macrobenthic bioindicators (Gastropoda) in the 

coastal waters of Kotania Hamlet, West Seram Regency, Maluku Province, remains limited. 

Consequently, scientific understanding of macrobenthic bioindicators in this area remains 

underdeveloped. The impact Ecologists face difficulties in comprehending the impact the 

influence of biotic components by land use in river basins, which is a crucial issue in ecosystem 

management (Scotti et al. 2020; Shamaskin et al. 2022). impact the effects of land use in river 

basin environments on biotic components these responses. Therefore, this study aims to 

determine the impact of various land uses on macrobenthic distribution and to explore how 

macrobenthic bioindicators are integrated with different physicochemical and sediment 

parameters., specifically in Kotania Hamlet. We concentrate on water quality as seen from 

macrobenthic bioindicators (Gastropoda) in the coastal waters of Kotania Hamlet, West Seram 

District, West Seram Regency. 

METHODS 

This study was carried out in January 2026 in the coastal waters of Kotania Hamlet, 

West Seram Regency, Maluku Province. The population comprised the coastal waters of 

Kotania Hamlet, with an area of 2,000 m2, a length of 50 m2, and a width of 40 m2. The location 

of the study conducted is shown in Figure 1. 

 
Figure 1. Research Location 

Work procedures 

1. Prepare tools and materials. 
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2. Area survey to see the presence of macrobenthos (gastropods) at the location before 

making a transect. 

3. Plant wood at the research location, then measure it using a meter roll which is pulled 

from the highest area to the lowest tide with a width of 25 m2.  

4. Make 5 quadrants measuring 1x1m2 on each transect. 

5. The distance between quadrants is 5m. 

6. The distance between transects is 10m. 

7. Put the sample in plastic and label it to avoid mistakes on each transect. 

 

The sampling method using a linear transect can be seen in Figure 2. 

 
Figure 2. Sampling Method Design using Linear Transect 

 

Data Analysis Techniques 

The collected data will be analyzed descriptively, qualitatively, and quantitatively. The 

methods used to analyze the data in this study are as follows: 

1. To analyze water quality parameters at the research location, qualitative descriptive analysis 

was used. The The descriptive method is a technique for assessing an object's or a group of 

people's a set of conditions, or a class of events in the present. The goal of descriptive 

research is to create a systematic, factual, and up-to-date description, depiction, a depiction 

of the details, traits, and connections among the phenomena being investigated (Nazir, 

2003). 

2. To analyze macrobenthos (gastropod) bioindicator data to assess water quality, including 

species composition, density, abundance, and frequency of presence, it is calculated using 

the formula developed by Krebs (1978) as follows. 

 

a. Density (ind/m2) = 
Number of Individuals of a Species

Total Observation Quadrants
 

 

b. Relative Density (%) = 
Number of Individuals of a Species

Total Individuals of All Species
x100 

 

c. Abundance (ind/m2) = 
Number of Individuals of a Species

Total Observation Quadrants Where Species Were Found
 

 

d. Relative Abundance (%) = 
Abundance of a Species

Total Abundance of All Species
 x 100% 
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e. Frequency of Attendance (%) = 
Number of Quadrants Where a Species is Found

Total Number of Quadrants
 

 

f. Relative Attendance Frequency (%) = 
Frequency of Presence of a Species

Total Presence of All Species
 x 100 

 

RESULTS AND DISCUSSION 

Result 

Environmental Parameters 

The environmental parameter values observed while conducting the study are as shown 

Table 1. 
Table 1. Average Values of Environmental Parameters for Each Transect 

No 
Environmental 

Parameters 
Transect 1 Transect 2 Transect 3 Average value 

1. Temperature (oc) 24 24 28 25 

2. Salinity (ppt) 28 30 27 28 

3. pH 8 6 7 7 

 

Macrobenthos Composition (Gastropoda) 

Based on the results of the identification of macrobenthos (gastropods) at the research 

location, this can be seen in Table 2. 

Table 2. Macrobenthos's composition (Gastropoda) at the Research Location (Kotania Hamlet Waters, 

West Seram Regency) 
Phylum Class Family Species 

Molusca Gastropoda Cerithiidae Cerithium coniculatum 

  

Neritidae 

Nerita polita 

  Nerita patula 

  Nerita alveolus 

  Mitridae Mitra pica 

  Nassariidae Nasarius pullus 

  Littorinidae Litorina scabra 

  
Potamididae 

Terebralia palustris 

  Telescopium telescopium 

Based on the results of the macrobenthos diversity composition study in Table 2, is nine 

species were identified across 3 transects. These nine the macrobenthos species are as follows: 

nine organisms in the gastropoda class of the Mollusca phylum and six from the families: 

Cerithiidae, Neritidae, Mitridae, Nassariidae, Littorinidae, and Potamididae. Based on these 

results, the number of macrobenthos species found in the coastal waters of Kotania Village, 

West Seram Regency, Maluku Province was determined. 

Density, Abundance, Frequency of Macrobenthos Presence at the Research Location 

In light of the findings of the data analysis, the values of individual density (K), relative 

density (KR), individual abundance (K), relative abundance (KR) and frequency of presence 

(FK) of macrobenthos (gastropods) at the research location were obtained. 

The density and relative density of gastropods found in the coastal waters of Kotania 

Hamlet are displayed in Tables 3, 4, and 5. 

After the Density and Relative Density data were found, the next step was to calculate 
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the relative abundance and frequency of presence and relative frequency of presence of 

Gastropods as shown in Table 4. After the Frequency of Attendance and Relative Frequency of 

Attendance of Gastropods Found in the Waters of Kotania Hamlet of Gastropods as shown in 

Table 5.  
Table 3. Density and Relative Density of Gastropods Found in the Coastal Waters of Kotania Hamlet 

Spesies 

Transect I Transect II Transect III 

Density 

(Ind/m2) 

Relative 

Density (%) 

Density 

(Ind/m2) 

Relative 

Density (%) 

Density 

(Ind/m2) 

Relative 

Density (%) 

Cerithium coniculatum 0,533 11,42 1,466 18,8 2,066 11,39 

Telescopium telescopium 1 21,42 2 25,64 4,666 25,73 

Nerita patula 0,333 7,142 0,666 8,54 1,333 7,35 

Nerita alveolus 0,333 7,142 0,333 4,27 1,066 5,88 

Nerita polita 0,466 10 0,533 6,83 1,4 7,72 

Littorina scabra 1 21,42 1,666 21,36 4,466 24,63 

Mitra pica 0,133 2,857 0,133 1,7 0,4 2,2 

Nassarius pullus 0,2 4,285 0,266 3,41 0,666 3,67 

Terebralia palustris 0,666 14,28 0,733 9,4 2,066 11,39 

Table 4. Abundance and Relative Abundance of Gastropods Found in the Waters of Kotania Hamlet 

Spesies 

Transect I Transect II Transect III 

Abundanc

e (ind/m2) 

Abundance 

Relatif (%) 

Abundanc

e (ind/m2) 

Abundance 

Relatif (%) 

Abundance 

(ind/m2) 

Abundance 

Relatif (%) 

Cerithium coniculatum 1 13,27 2,75 22,9 3,875 13,96 

Telescopium telescopium 1 13,27 2 16,65 4,666 16,81 

Nerita patula 0,625 8,29 1,25 10,4 2,5 9 

Nerita alveolus 1 13,27 1 8,32 3,2 11,52 

Nerita polita 0,777 10,32 0,888 7,4 2,333 8,4 

Littorina scabra 1 13,27 1,666 13,87 4,466 16,09 

Mitra pica 0,666 8,84 0,666 5,55 2 7,2 

Nassarius pullus 0,75 9,95 1 8,32 2,5 9 

Terebralia palustris 0,714 9,48 0,785 6,54 2,214 7,97 

Tabel 5. Frequency of Attendance and Relative Frequency of Attendance of Gastropods Found in the 

Waters of Kotania Hamlet 

Spesies 

Transect I Transect II Transect III 

Frequency 

of 

Attendance 

(ind/m2) 

Frequency of 

Attendance 

Relatif (%) 

Frequency of 

Attendance 

(ind/m2) 

Frequency of 

Attendance 

Relatif (%) 

Frequency 

of 

Attendance 

(ind/m2) 

Frequency 

of 

Attendance 

Relatif (%) 

Cerithium coniculatum 1,875 9,26 1,875 9,26 0,533 9,87 

Telescopium telescopium 1 4,94 1 4,94 1 18,51 

Nerita patula 1,785 9,26 1,875 9,26 0,533 9,87 

Nerita alveolus 3 14,82 3 14,82 0,333 6,17 

Nerita polita 1,666 8,23 1,666 8,23 0,6 11,11 

Littorina scabra 1 4,94 1 4,94 1 18,51 

Mitra pica 5 24,7 5 24,7 0,2 3,7 

Nassarius pullus 3,75 18,52 3,75 18,52 0,266 4,93 

Terebralia palustris 1,071 5,29 1,071 5,29 0,933 17,28 

Analysis of Diversity (Diversity Index) and Dominance of Macrobenthos (Gastropoda) 

Species 

Based on the results of data analysis, The Diversity Index of Shannon-Wiener (H') and 

macrobenthos (gastropod) Dominance the Index values  they were obtained at the research 

location as shown in Table 6. 

Table 6. Values of the dominance and diversity indices of gastropods found in the waters of Kotania 
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Hamlet 

 

No 

 

Species 

Indeks 

Dominasi 

 

Pi2(ni/N) 

 

ln (Pi) 

H'(indeks 

Keanekaragaman) 

Pi Ln Pi 

1 
Cerithium 

coniculatum 
31 0,113971 2,171814862 0,247523017 

2 
Telescopium 

telescopium 
70 0,257353 1,357306824 0,349306903 

3 Nerita patula 20 0,073529 2,610069793 0,191916897 

4 Nerita alveolus 16 0,058824 2,833213344 0,166659608 

5 Nerita polita 21 0,077206 2,561279629 0,197745854 

6 Littorina scabra 67 0,246324 1,401109447 0,345126224 

7 Mitra pica 6 0,022059 3,814042597 0,084133293 

8 Nassarius pullus 10 0,036765 3,303216973 0,1214418 

9 
Terebralia 

palustris 
31 0,113971 2,171814862 0,247523017 

 Total 273 1 22,22386833 1,951376614 

Water Quality Assessment 

Table 7. Determination of Water Quality Status Based on the Storet Method. 
Class Score Criteria 

A 0 Meet Quality Standards 

B -1 s/d – 10 Lightly polluted 

C -11 s/d -30 Moderately polluted 

D D≥ - 31 Lightly polluted 

DISCUSSION 

Environmental Parameters 

Water quality can be ascertained by evaluating physical, chemical, and biological 

factors. The water in the Bawean Island waterfall ecosystem's physical and chemical parameters 

are displayed in Table 1. Among the physical and chemical factors are temperature (°C), pH, 

and salinity levels. Based on measurements, the water temperature at the research location on 

transects 1 to 3 ranged between 24-28°C, with the average temperature at the research location 

being 25°C. This temperature is normal in tropical regions, where the effective water 

temperature is 25 °C (Harahap et al.). (2018). 

Temperatures in tropical areas range from 20-28℃, and temperatures decrease with 

increasing water depth (Basyuni et al., 2018). Temperature is used by producer organisms for 

photosynthesis, making it an important environmental component that can determine the 

presence of certain species (Boyd et al., 2013). The ideal temperature for benthic organisms is, 

according to Basyuni et al. (2018). macroinvertebrate life ranges from 25-32℃. In residential 

land use areas, conductivity and salinity parameters increase. caused by seawater intrusion, 

which usually occurs downstream areas of the river. In contrast, TDS and TSS did not show a 

significant difference, although Both trends indicate a shift from natural forest to settlements 

(Yolanda et al., 2023). With significant increases, suspended matter loads increase. increase on 

Organic pollution from home activities is indicated by COD and BOD values in residential land 

use areas (Stepenuck et al. 2002; Wang et al. 2020; Arias et al. 2022). It is possible that 

deterioration of water quality and modifications to the physicochemical properties of aquatic 

environments. The results of the studies by Dębska et al. (2021) and Pratiwi et al. (2024) show 

that land use in the surrounding area river basins might impact river water quality, are consistent 

with this. 
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The average pH value for transects 1 to 3 monitored ranged from 6-8 (Table 1). All 

water observed at the research location still complies with Government Regulation No. 22 of 

2021 concerning National Water Quality Standards for Class 1, namely a water quality standard 

of 6-9. In addition, all water observed also met the requirements. for irrigation water, as 

stipulated in the FAO's international irrigation water quality standard of 6.5-8.4. Fluctuations 

in water acidity can disrupt the survival of organisms, such as interfering with the metabolic 

and respiratory systems (Selleslagh et al. 2012). According to Wang et al. (2012), the ideal pH 

range for benthic macroinvertebrate life is 5<pH<9. Chemical and organic pollution frequently 

results in sharp variations in pH levels, according to Darojat et al. (2020). In the meantime, the 

acidity of water will rise due to the presence of free minerals and carbonic acid. 

Water quality based on the structure of the macrobenthos (Gastropoda) community can 

also be observed via the computation of multiple macrobenthos (Gastropoda) biotic indices as 

bioindicators, such as the Family Biotic Index/FBI (Mandaville 2002). The results of the FBI 

value calculation can be seen in Table 7. It is evident that the water quality in the Kotania coastal 

waters is free from organic material contamination (very good). The FBI value is included in 

the low category because the waterfall location is still found in many macrobenthos families 

with low tolerance values range 0–4, including Hydropsychidae and Baetidae (Mandaville 

2002; Darojat et al. 2020). Previous studies have shown that Trichoptera, Plecoptera, and 

Ephemeroptera are EPT creatures show high-quality water in other pure water ecosystems 

(Hamid and Rawi 2017). 

Density, Abundance, Frequency of Macrobenthos Presence at the Research Location 

Density, Abundance, Frequency of Macrobenthos Presence of gastropods in Kotania 

waters are presented Tables 3, 4, and 5. The density of gastropods in Table 3 in Kotania coastal 

waters shows that in transect 1 for the Species Telescopium telescopium and Litorina scabra 

have the highest density (1 Ind/m2) and also have the highest relative density value, namely 

(21.42%). The density of gastropods in Kotania coastal waters on transect 2 for the Species 

Telescopium telescopium has the highest density (1 Ind/m2) and has the highest relative density 

value, namely (25.64%). The density of gastropods in Kotania coastal waters on transect 3 for 

the Species Telescopium telescopium has the highest density (4,666 Ind/m2) and has the highest 

relative density value, namely (25.73%). According to Kurniawan (2007), the whether 

gastropods exist or not at the research the site may have a connection with condition of the 

substrate or habitat of each species. The presence nutritional factors such as dirt and 

environment as well strongly support the life of the gastropod species found. Therefore, the 

species with the highest density and relative abundance values in transects 1 to 3 is Telescopium 

telescopium. 

According to the Table 5 of Distribution, the quantity of macrobenthos species 

discovered, with 9 across the three transects, indicates that the ecological conditions at the study 

site are very good, supporting macrobenthos growth. Supporting factors include nutrient-rich 

soil structure, which optimally supplies organic matter, enriching macrobenthos growth and 

development (Sturm et al., 2006; Rahardjanto, 2019). 

The class of gastropods dominates the spread of macrobenthos. Several reasons for this 

class's high dominance include its ability to adapt to the environment, both in the right substrate 

conditions and in situation with minimal substrate and high levels of pollution (Nurainie et al., 

2021). Gastropods have waterproof shells with good environmental protection, allowing them 

to survive better than other classes (Romdhani et al., 2016). The operculum is an extra feature 

found in gastropods that may readily open and seal tightly in the shell's gaps, allowing for proper 

circulation of water and serving as an additional protective structure for this class. 
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Analysis of Diversity (Diversity Index) and Dominance of Macrobenthos (Gastropoda) 

Species 

Based on observations of macrobenthos in the coastal waters of Kotania, variations in 

the composition and abundance of macrobenthos were found (Table 6). These variations are 

and high levels of pollution. The macrobenthos diversity index ranged from 0.084 to 0.349 with 

a 1.39 average. According to the Shannon-Wiener diversity index, the mean degree of diversity 

in the coastal waters of Kotania is categorised as having moderate ecological pressure. Natural 

forest land use has the highest evenness value of 0.84, suggesting that the distribution of The 

distribution of macrobenthos individuals across different species was somewhat uniform in this 

area. In the meantime, residential land use near the Citumang River had the highest species 

domination. estuary with a value of 70 for the species Telescopium telescopium. This value 

indicates the dominance of one or more species in an area, as indicated by the high abundance 

of Telescopium telescopium, reaching 70 individuals/m² which dominates the area. However, 

this dominance contributes to the overall variation in macrobenthos abundance. The highest 

abundance of macrobenthos in these areas is dominated by estuarine taxa that are tolerant of 

salinity and pollution, such as Telescopium telescopium. This indicates that despite the high 

abundance of macrobenthos found, species diversity in these areas low numbers indicate that 

environmental conditions only favor certain species. 

Characteristics that facilitate salinity tolerance and adaptation are influenced by 

seawater intrusion and tidal changes (Sahidin et al. 2021; Oyeku et al. 2023; Ardyatma et al. 

2020). Characteristics of downstream residential areas, where the river flow velocities tend low 

and the majority of the substrate consists of clay and mud that Organic materials tends to 

accumulate (Stepenuck et al. 2002), thus support survival of tolerant species in this zone (Arias 

et al., 2022; Baharuddin et al., 2023). As stated by Fuller et al. (2022), distribution and 

abundance are influenced by changes in substrate properties along the river flow macrobenthos, 

which tends to decrease on large rock substrates. In addition, domestic waste in settlements 

contributes to increased organic matter (Pohlmann et al. 2018; Han et al. 2019), which leads to 

deterioration of water quality (Minshall et al. 2014; Souza et al. 2021; Delgado et al. 2023) and 

as a result reduces the abundance of macrobenthos in the area. This circumstance results from 

each species' a different tolerance range for substrate properties together with additional 

environmental factors (Al-Izhar and Tanjung 2023; Oyeku et al. 2023). 

 

CONCLUSIONS 

The results of the macrobenthos diversity study obtained are in the Gastropoda class 

with six families namely Cerithiidae, Neritidae, Mitridae, Nassariidae, Littorinidae and 

Potamididae consisting of nine species namely Cerithium coniculatum, Nerita polita, Nerita 

patula, Nerita alveolus, Mitra pica, Nasarius pullus, Litorina scabra, Terebralia palustris and 

Telescopium telescopium, which shows its role as a potential bioindicator related to dissolved 

oxygen, the water becomes dirtier, and higher nutrient levels, indicating its suitability as an 

indicator of mild to moderate pollution conditions. this result indicate this the macrozoobenthos 

community responds sensitive to changes in land use and can show differences in coastal water 

quality. 

. 

  

ACKNOWLEDGEMENTS 

The authors express their sincere gratitude to the research team and also to all 

respondents involved during the research process 

http://ejournal.unsrat.ac.id/index.php/platax


 
 
Arini et al.                                                                       Jurnal Ilmiah PLATAX Vol. 14:(1), January-June 2026       

 

260 
 http://ejournal.unsrat.ac.id/index.php/platax   

 
 

DAFTAR PUSTAKA 

Adesakin TA, Ehikhamele IE, Ogunrinola OF, Oyedibu OO, Adedeji AA, Odufuwa PT, 

Aimienoho A, Aduwo AI, Adewumi EA. (2023). Using benthic macroinvertebrates as 

bioindicators to evaluate the impact of anthropogenic stressors on water quality and 

sediment properties of a West African lagoon. Heliyon 9 (9): e19508. DOI: 

10.1016/j.heliyon. 2023.e19508 

Al MA, Akhtar A, Kamal AHM, Aftab-Uddin S, Islam MS, Sharifuzzaman SM. (2022). 

Assessment of benthic macroinvertebrates as potential bioindicators of anthropogenic 

disturbance in Southeast Bangladesh coast. Mar Pollut Bull 184: 114217. DOI: 

10.1016/j.marpolbul.2022.114217 

Al-Ali IA, Al-Dabbas MA. (2022). Assessment of some organic and inorganic pollution 

indices/Euphrates River/Iraq. Intl J Health Sci 6 (3): 2395-417. DOI: 

10.53730/ijhs.v6ns3.9484 

Al-Izhar M, Tanjung A. (2023). Macrozoobenthos community structure in Setan Island, 

Mandeh tourism area, Pesisir Selatan, West Sumatra. Asian J Aquat Sci 6 (2): 174-179. 

DOI: 10.31258/ajoas.6.2.174-179 

Ardyatma VJB, Sunaryo S, Endrawati H. (2020). Kajian struktur komunitas krustasea pada 

kondisi lingkungan mangrove di Desa Tireman Kabupaten Rembang. J Mar Res 9 (4): 

393-398. DOI:10.14710/jmr.v9i4.27961 

Arias MJ, Vaschetto PA, Marchese M, Regaldo L, Gagneten AM. (2022). Benthic 

macroinvertebrates and zooplankton communities as ecological indicators in urban 

wetlands of Argentina. Sustainability 14 (7): 4045. DOI: 10.3390/su14074045 

Aweng ER, Sharifah ASO, Salam MA, Mior IB. (2021). Correlation between physico-chemical 

water quality and river ecosystems in Malaysia rivers with different land uses. IOP Conf 

Ser Earth Environ Sci 842: 012001. DOI: 10.1088/1755-1315/842/1/012041 

Baharuddin N, Mustaffa NK, Ong MC. (2023). Faunus ater (Mollusca, Gastropoda) as a 

potential bioindicator contamination by heavy metals. IOP Conf Ser Earth Environ Sci 

1251: 012001. DOI: 10.1088/1755-1315/1251/1/012006. 

Basyuni M, Gultom K, Fitri A, Susetya IE, Wati R, Slamet B, Sulistiyono N, Yusriani E, Balke 

T, Bunting P. (2018). Diversity and habitat characteristics of macrozoobenthos in the 

mangrove forest of Lubuk Kertang Village, North Sumatra, Indonesia. Biodiversitas 19 

(1): 311-317. DOI: 10.13057/biodiv/d190142. 

Bhaskar M. (2020). The impact of anthropogenic organic and inorganic pollutants on the 

Hasdeo River water quality in Korba region, Chhattisgarh, India. Bioinformation 16 (4): 

332-340. DOI:10.6026/97320630016332 

Boudeffa K, Fekrache F, Bouchareb N. (2020). Physicochemical and biological water quality 

assessment of the Guebli River, Northeastern Algeria. Rasayan J Chem 13 (1): 168-176. 

DOI:10.31788/RJC.2020.1315255 

Boyd PW, Rynearson TA, Armstrong EA, Fu F, Hayashi K, Hu Z, Hutchins DA, Kudela RM, 

Litchman E, Mulholland MR, Passow U, Strzepek RF, Whittaker KA, Yu E, Thomas 

MK. (2013). Marine phytoplankton temperature versus growth responses from polar to 

tropical waters-outcome of a scientific community-wide study. Plos One 8 (5): 

e0063091. DOI: 10.1371/journal.pone.0063091. 

Camara M, Jamil NR, Abdullah AF. (2019). Impact of land uses on water quality in Malaysia: 

A review. Ecol Process 8 (1): 1-14. DOI: 10.1186/s13717-019-0164-x 

Chazanah N, Muntalif BS, Rahmayani RA, Sudjono P. (2020). Macrozoobentos distribution as 

a bioindicator of water quality in the upstream of the Citarum River. J Ecol Eng 21 (3): 

http://ejournal.unsrat.ac.id/index.php/platax


 
 
Arini et al.                                                                       Jurnal Ilmiah PLATAX Vol. 14:(1), January-June 2026       

 

261 
 http://ejournal.unsrat.ac.id/index.php/platax   

 
 

10-17. DOI:10.12911/22998993/116335 

Cornejo A, Tonin AM, Checa B, Tuñon AR, Pérez D, Coronado E, González S, Ríos T, Macchi 

P, Correa-Araneda F, Boyero L. (2019). Effects of multiple stressors associated with 

agriculture on stream macroinvertebrate communities in a tropical catchment. Plos One 

14(8): e0220528. DOI: 10.1371/journal.pone.0220528 

Darojat MK, Kurniawan N, Retnaningdyah C. (2020). Evaluation of water quality based on 

macrozoobenthos as a bioindicator in the four springs of Wana Wiyata Widya Karya 

Tourism Area, Cowek Village, Purwodadi District, Pasuruan Regency. J Indones 

Tourism Dev Stud 8 (1): 1-8. DOI: 10.21776/ub.jitode.2020.008.01.01 

Dębska K, Rutkowska B, Szulc W, Gozdowski D. (2021). Changes in selected water quality 

parameters in the Utrata River as a function of catchment area land use. Water 13 (21): 

2989. DOI:10.3390/w13212989 

Delgado JF, Amorim RM, Lima LS, Gaylarde CC, Baptista-Neto JA, Pinto SCS, Gonçalves 

BFS, Fonseca EM. (2023). Negative impacts of race metal contamination on the 

macrobenthic communities along the Santos Port Complex Brazil. Eng 4 (2): 1210-

1224. DOI:10.3390/eng4020071 

Delves J, Lewis JEJ, Ali N, Asad SA, Chatterjee S, Crittenden PD, Jones M, Kiran A, Pandey 

BP, Reay D, Sharma S, Tshering D, Weerakoon G, van Dijk N, Sutton MA, Wolseley 

PA, Ellis CJ. (2023). Lichens as spatially transferable bioindicators for monitoring 

nitrogen pollution. Environ Pollut 328: 121575. DOI: 10.1016/j.envpol.2023.121575 

Ebsa DG, Kabeta WF. (2022). Assessment of river water quality and pollution status using 

physicochemical and biometrics, Awetu River, Ethiopia. Geofluids 2022: 1727739. 

DOI: 10.1155/2022/1727739 

Eriksen TE, Brittain JE, Søli G, Jacobsen D, Goethals P, Friberg N. (2021). A global perspective 

on the application of riverine macroinvertebrates as biological indicators in Africa, 

South-Central America, Mexico and Southern Asia. Ecol Indic 126: 107609. 

DOI:10.1016/j.ecolind.2021.107609 

Farhan R, Muntalif BS, Chazanah N, Suharyanto, Ismi MA. (2024). The analysis of 

macrozoobenthos abundances as bioindicators based on biotic index and pollution index 

on Citarum River, West Java. E3S Web Conf 485: 01009. DOI: 

10.1051/e3sconf/202448501009. 

Fuller MR, Leinenbach P, Detenbeck NE, Labiosa R, Isaak DJ. (2022). Riparian vegetation 

shade restoration and loss effects on recent and future stream temperatures. Restor Ecol 

30 (7): e13626. DOI: 10.1111/rec.13626. 

Gholizadeh M, Rezvani A, Zibaei M. (2021). Effects of land use change on macroinvertebrate 

community composition in upper reaches of the Chehel-Chai catchment, Iran. Caspian 

J Environ Sci 19 (3): 523-533.DOI: 10.22124/CJES.2021.4938. 

Goodarzi MR, Niknam ARR, Rahmati SH, Attar NFA. (2023). Assessing land use changes’ 

effect on river water quality in the Dez Basin using land change modeler. Environ Monit 

Assess 195 (6): 755. DOI:10.1007/s10661-023-11265-y 

Guellaf A, Kettani K. (2025). Spatiotemporal patterns of macroinvertebrate functional habit 

groups in response to seasonal variations and anthropogenic pressures in the Martil 

Basin, Morocco. Biodiversitas 26 (7): 3227-3236. DOI: 10.13057/biodiv/d260714 

Hamid SA, Rawi CSM. (2017). Application of aquatic insects (Ephemeroptera, Plecoptera and 

Trichoptera) in water quality assessment of Malaysian headwater. Trop Life Sci Res 28 

(2): 143-162. DOI: 10.21315/tlsr2017.28.2.11 

Han Z, Ye C, Zhang Y, Dan Z, Zou Z, Liu D, Shi G. (2019). Characteristics and management 

http://ejournal.unsrat.ac.id/index.php/platax


 
 
Arini et al.                                                                       Jurnal Ilmiah PLATAX Vol. 14:(1), January-June 2026       

 

262 
 http://ejournal.unsrat.ac.id/index.php/platax   

 
 

modes of domestic waste in rural areas of developing countries: A case study of China. 

Environ Sci Pollut Res 26 (9): 8485-8501. DOI: 10.1007/s11356-019-04325-x. 

Harahap A, Barus TA, Mulya MB, Ilyas S. (2018). Macrozoobenthos diversity as bioindicator 

of water quality in the Bilah River, Rantauprapat. J Phys Conf Ser 1116: 012073. DOI: 

10.1088/1742-6596/1116/1/012073. 

Hughes J, Bond H, Knight C, Stanley K. (2019). Challenges for freshwater ecosystems. In: 

Dadson SJ, Garrick DE, Penning-Rowsell EC, Hall JW, Hope R, Hughes J (eds). Water 

Science, Policy and Management: A Global Challenge. John Wiley and Sons Inc, 

Canada 

Islamy RA, Hasan V. (2020). Checklist of mangrove snails (Mollusca: Gastropoda) in south 

coast of Pamekasan, Madura Island, East Java, Indonesia. Biodiversitas 21 (7): 3283-

3290. DOI:10.13057/biodiv/d210733. 

Isroni W, Sari PDW, Sari LA, Daniel K, South J, Islamy RA, Wirabuana PYAP, Hasan V. 

(2023). Checklist of mangrove snails (Gastropoda:Mollusca) on the coast of Lamongan 

District, East Java, Indonesia. Biodiversitas 24 (3): 1193-1201. DOI: 

10.13057/biodiv/d240341 

Keke UN, Omoigberale MO, Ezenwa I, Yusuf A, Biose E, Nweke N, Edegbene AO, Arimoro 

FO. (2021). Macroinvertebrate communities and physicochemical characteristics along 

an anthropogenic stress gradient in a Southern Nigeria stream: Implications for 

ecological restoration. Environ Sustain Indic 12: 100157. 

DOI:10.1016/j.indic.2021.100157 

Kurniawan (2007). Fungsi dan Peranan Gastropoda di Ekosistem Mangrove. Fakultas Pasca 

Sarjana Universitas Indonesia. Jakarta 

Mandaville SM. (2002). Benthic Macroinvertebrates in Freshwaters-Taxa Tolerance Values, 

Metrics, and Protocols. Soil and Water Conservation Society of Metro Halifax, 

Dartmouth 

Minshall GW, Shafii B, Price WJ, Holderman C, Anders PJ, Lester G, Barrett P. (2014). Effects 

of nutrient replacement on benthic macroinvertebrates in an ultraoligotrophic reach of 

the Kootenai River, 2003-2010. Freshw Sci 33 (4): 1009-1023. DOI:10.1086/678088 

Muntalif BS, Chazanah N, Ilmi F, Sari NE, Bagaskara SW. (2023). Distribution of the riverine 

benthic macroinvertebrate community along the Citarum cascading dam system in West 

Java, Indonesia. Glob Ecol Conserv 46: e02580. DOI: 10.1016/j.gecco.2023.e02580. 

Octavina C, Muchlisin ZA, Satriyo P, Hurzaid A. (2025). Diversity and distribution of benthic 

macroinvertebrates in Krueng Aceh watershed, Aceh Province, Indonesia. Biodiversitas 

26 (2): 601-616. DOI:10.13057/biodiv/d260208. 

Oyeku OG, Anyaele OO, Akindele EO, Atobatele OE, Adeniyi AV. (2023). Biological water 

quality of an impaired tropical river: The macrozoobenthos approach. Biologia 78 (8): 

2131-2145. DOI:10.1007/s11756-023-01346-1. 

Pohlmann V, da Rosa CA, Osório-Filho BD, Silva RS. (2018). Recycling of domestic organic 

waste with the use of composting and vermicomposting. Revista Ibero-Americana de 

Ciências Ambientais 9 (7): 251-256. DOI: 10.6008/cbpc2179-6858.2018.007.0023. 

Pratiwi D, Oktavia D, Sumiarsa D, Sunardi S. (2023). Influences of zonation on water fertility 

and structure communities of phytoplankton and benthos in Batukaras mangrove forest, 

Pangandaran District, Indonesia. Biodiversitas 24 (9): 941. DOI: 

10.13057/biodiv/d240941 

Pratiwi D, Sumiarsa D, Oktavia D, Fatharani RH, Sunardi S. (2024). Effect of land use type on 

macrobenthos assemblages, distribution, and functional guild in upstream Citarum 

http://ejournal.unsrat.ac.id/index.php/platax


 
 
Arini et al.                                                                       Jurnal Ilmiah PLATAX Vol. 14:(1), January-June 2026       

 

263 
 http://ejournal.unsrat.ac.id/index.php/platax   

 
 

River. Ecol Indic 160: 111849. DOI: 10.1016/j.ecolind.2024.111849 

Rahardjanto A. BIOINDIKATOR (Teori Dan Aplikasi Dalam Biomonitoring). (UMM Press, 

ed.).; (2019). https://books.google.co.id/books?id=qBHpDwAAQBAJ 

Sahidin A, Hamdani H, Zahidah Z, Herawati H, Octavina C, Syawal MS. (2021). Diversity, 

distribution and decreasing factor of intertidal invertebrate communities in the 

Pangandaran tourism, Indonesia. Intl J Fish Aquat Stud 9 (1): 357-364. 

DOI:10.22271/fish.2021.v9.i1e.2421 

Sany ZM, Arisoesilaningsih E, Retnaningdyah C. (2023). Evaluation of Menala River water 

quality based on benthic macroinvertebrate as bioindicator to support tourism in 

Sumbawa Island, Indonesia. J Indones Tour Dev Stud 11 (1): 1-9. DOI: 

10.21776/ub.jitode.2023.011.01.01. 

Scotti A, Füreder L, Marsoner T, Tappeiner U, Stawinoga AE, Bottarin R. (2020). Effects of 

land cover type on community structure and functional traits of alpine stream benthic 

macroinvertebrates. Freshw Biol 65 (3): 524-539. DOI: 10.1111/fwb.13448 

Selleslagh J, Lobry J, N’Zigou AR, Bachelet G, Blanchet H, Chaalali A, Sautour B, Boet P. 

(2012). Seasonal succession of estuarine fish, shrimps, macrozoobenthos and plankton: 

Physicochemical and trophic influence, the Gironde estuary as a case study. Estuar 

Coast Shelf Sci 112: 243-254. DOI: 10.1016/j.ecss.2012.07.030. 

Semenchenko VP, Korneev VN, Moroz MD, Tishchikov GM. (2024). Relationship between 

macrozoobenthos structure and hydrochemical characteristics in rivers of different order 

in the Neman Basin. Water Resour 51 (3): 284-289. DOI: 10.1134/S0097807824700799 

Shabani IE, Liu MH, Yu HX, Muhigwa JBB, Kankonda BA, Ekoko WA, Cui XB, Wang GX. 

(2019). Relationships between macroinvertebrate communities and environmental 

parameters of the Hu-Lan Estuary natural wetland reserve and its surrounding waters, 

Northeast China. Appl Ecol Environ Res 17 (5): 11773-11788. 

DOI:10.15666/aeer/1705_1177311788. 

Shamaskin AC, Correa SB, Street GM, Linhoss AC, Evans KO. (2022). Considering the 

influence of land use/land cover on estuarine biotic richness with Bayesian hierarchical 

models. Ecol Appl 32 (7): e2675. DOI: 10.1002/eap.2675 

Souza FM, Gilbert ER, Brauko KM, Lorenzi L, Machado E, Camargo MG. (2021). 

Macrobenthic community responses to multiple environmental stressors in a subtropical 

estuary. PeerJ 9: e12427. DOI: 10.7717/peerj.12427 

Stepenuck KF, Crunkilton RL, Wang L. (2002). Impacts of urban land use on macroinvertebrate 

communities in southeastern Wisconsin streams. J Am Water Resour Assoc 38 (4): 

1041-1051. DOI:10.1111/j.1752-1688.2002.tb05544.x 

Sturm C, Pearce T, Valdés Á. The Mollusks: A Guide to Their Study, Collection, and 

Preservation. American Malacological Society; (2006). 

https://books.google.co.id/books?id=-NbmHx93s8gC 

Tayung T, Lianthuamluaia L, Majhi P, Sarkar UK, Bera AK, Meena DK, Das BK. (2022). 

Assessing spatio-temporal pattern of macrozoobenthic community in relation to water 

quality in a tropical Indian reservoir. Arab J Geosci 15 (16): 1512. DOI: 

10.1007/s12517-022-10704-3 

Wang L, Li H, Dang J, Zhao Y, Zhu Y, Qiao P, Feng C. (2020). Effects of urbanization on 

water quality and the macrobenthos community structure in the Fenhe River, Shanxi 

Province, China. J Chem 2020: 8653486. DOI: 10.1155/2020/8653486 

Wang Z, Zhang Z, Zang J, Zang Y, Liu H, Yan S. (2012). Large-scale utilization of water 

hyacinth for nutrient removal in Lake Dianchi in China: The effects on the water quality, 

http://ejournal.unsrat.ac.id/index.php/platax
https://books.google.co.id/books?id=-NbmHx93s8gC


 
 
Arini et al.                                                                       Jurnal Ilmiah PLATAX Vol. 14:(1), January-June 2026       

 

264 
 http://ejournal.unsrat.ac.id/index.php/platax   

 
 

macrozoobenthos and zooplankton. Chemosphere 89: 1255-1261. DOI: 

10.1016/j.chemosphere.2012.08.001 

Yolanda Y, Mawardin A, Komarudin N, Risqita E, Ariyanti JA. (2023). Hubungan antara suhu, 

salinitas, pH, dan TDS di Sungai Brang Biji Sumbawa. Jurnal Biologi Tropis 11 (1): 45-

54. DOI: 10.29303/jbt.v11i1.3229 

Zhao YC, Zhang SL, Chen JL, Huang X, Huang YF, Kong FQ. 2024. Assessment of river health 

in the Haihe River Basin based on water quality, aquatic life, and physical habitat. Appl 

Ecol Environ Res 22 (1): 539-554. DOI: 10.15666/aeer/2201_539554  

  

 

 

http://ejournal.unsrat.ac.id/index.php/platax

