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The Amprong River in Kedungkandang District, Malang City, is facing ecological 
pressure due to dense residential settlements and inadequate domestic waste 
management. This study was conducted to assess the diversity of 
macroinvertebrates and to investigate their role as indicators of water quality. A 
quantitative descriptive method was employed, with samples collected from three 
stations (upstream, midstream, and downstream) on both sides of the river. 
Temperature and pH were recorded as key environmental parameters, and the 
structure of the macroinvertebrate community was analyzed using the Shannon–
Wiener diversity index (H'), the evenness index (E), and Simpson’s dominance 
index (C). A total of 633 individuals representing 13 species and 8 families were 
identified. The results revealed moderate diversity in most sampling points, while 
one site exhibited low diversity and high dominance by Melanoides plicarius, 
indicating heavy pollution. Variations in species composition and ecological 
indices between riverbanks were influenced by habitat differences, namely 
vegetation type, substrate, and waste exposure. Overall, the results suggest that 
the Amprong River is classified between moderately and heavily polluted, 
underscoring the importance of enhanced environmental management and 
adequate waste treatment facilities to support river conservation in urban settings. 
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INTRODUCTION 

River ecosystems constitute part of the lotic freshwater ecosystem and play a crucial role in 

supporting various organisms, including macroinvertebrates. Macroinvertebrates serve as bioindicators 

of aquatic environments due to their limited mobility and sensitivity to environmental changes. Their 

widespread distribution and long lifespan render them suitable for assessing water pollution levels (Hellen 
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et al., 2020). The Amprong River, located in Kedungkandang District, Malang City, is significantly 

impacted by anthropogenic activities, especially those related to the domestic activities of the local 

community. Many settlements lack sanitary facilities and wastewater treatment plants (WWTPs), 

compelling residents to dispose of domestic waste improperly (Andini, 2019). Environmental pollution 

results from various human activities that lead to a decline in environmental quality, thereby threatening 

the sustainability of ecosystems, biodiversity, water resource availability, and human well-being (Farhan 

et al., 2023; Nurbaya & Sari, 2023; Riyanto et al., 2025).  

Research conducted across various rivers, including the Badung River (Rustiasih et al., 2018), 

Sumber Maron (Muhaimin, 2019), and the Code River (Hellen et al., 2020), has demonstrated a significant 

correlation between macroinvertebrate diversity and water pollution levels. Nonetheless, the majority of 

these investigations were performed outside Malang City or were confined to the Poncokusumo District 

of the Amprong River (Ubaid, 2019). The current state of research indicates that studies about the 

Amprong River in Kedungkandang District, Malang City, a densely populated area with a high risk of 

domestic pollution, remain limited. The novelty of this study resides in the application of 

macroinvertebrates as bioindicators of pollution through an ecological index approach (including diversity, 

uniformity, and dominance), specifically focusing on rivers experiencing high anthropogenic pressures 

within urban environments. Additionally, this research provides visual documentation of 

macroinvertebrate identification, thereby enhancing public and stakeholder comprehension of aquatic 

ecosystem conditions in a practical and educational context, which can support river conservation and 

management initiatives within urban areas. Consequently, this research holds significant importance as 

a scientific foundation supporting water quality management policies and preserving local aquatic 

biodiversity in Malang City. Therefore, this study aims to evaluate the diversity of macroinvertebrates and 

to determine the level of water pollution in the Amprong River, Kedungkandang District, Malang City, 

using macroinvertebrates as bioindicators. These findings can provide essential guidance for enhancing 

river basin management in support of long-term ecosystem sustainability. 

RESEARCH METHODS 

This research employs a quantitative descriptive methodology. The population examined in this 

study encompassed all macroinvertebrate species within the Amprong River, located in the 

Kedungkandang District of Malang City see figure 1. Samples comprised all macroinvertebrate species 

collected from each plot at every sampling point across three designated stations. Sampling was carried 

out at three strategic locations: upstream, midstream, and downstream of the river. The sampling 

procedure involved several stages: (1) determining the locations of each station, with a distance of 50 

meters between stations; (2) For each observation station, two sampling sites were established, 

established on the right and left banks of the river, with distinct plots designated for macroinvertebrate 

sampling; (3) water sampling was performed at each point to assess the pH level; (4) measurements were 

also taken of the river at each samppling point. 

Sampling in this study employed a purposive sampling technique based on the topography, 

environmental conditions, and land use surrounding the river flow. Samples were collected during the dry 

season when the river discharge was relatively low (Robbi, 2022). Sampling was carried out in the 

morning from 08:00 to 11:00 AM (WIB), when the river water level was low, thus facilitating sample 

collection and minimizing interference from water currents and surface waves (Juwita, 2017). 



 
Edubiotik : Jurnal Pendidikan, Biologi dan Terapan 

Vol. 10, No. 02 (2025), 12. 386 – 397 
 

 

388 Dwi Oktavia et al.– The diversity of macroinvertebrates as a bioindicator of water... 

 

Macroinvertebrate sampling was carried out with 10 repetitions in different plots at each station and 

sampling point (Djumanto et al., 2013).  

 
Figure 1. Sampling Location Map 

 

For sample collection, a hand net with a mesh size of 5 mm² was utilized. The collected 

macroinvertebrates were rinsed under running water while being sieved to remove mud and other fine 

particles. The specimens were then placed into sample jars and preserved with 70% alcohol to prevent 

dehydration and fragility, making them easier to identify and label (Sudia et al., 2020; McGraw, 2025). 

The macroinvertebrate samples were then observed and identified using references from previous 

studies, including journals, articles, e-books, the Global Biodiversity Information Facility website, and 

Wikimedia Commons. The identification results were recorded and entered into the macroinvertebrate 

observation data table. Ecological indices were applied in the analysis of the data, specifically the diversity 

index (H'), the evenness index (E), and the dominance index (C). Calculations were performed using 

Microsoft Excel by utilizing mathematical functions such as SUM and LN. The counts of individuals for 

each species were recorded in a table to assess their proportion compared to the total population. These 

values were then used to automatically generate the H', E, and C index values. 

Water temperature and pH measurements of the Amprong River were conducted in the morning 

between 08:00 and 11:00 AM (WIB) at three stations for each sampling point. Temperature was measured 

in situ by immersing a thermometer in the river water and waiting for approximately 2 minutes or until the 

reading stabilized. The recorded temperature data were then entered into a temperature measurement 

table. pH was measured ex situ by collecting river water samples in labeled plastic cups. These samples 

were taken to the laboratory of Universitas Insan Budi Utomo Malang, where pH measurements were 

conducted by immersing a pH meter into each water sample for about 2 minutes or until the reading 

stabilized. The pH measurement results were then recorded and entered into the pH measurement table. 

 𝐻′ = −∑ ௡௜ே ln ௡௜ே        (1) 

 

Description: 𝐻′ = diversity index ݊݅ = the number of individuals of each species ܰ = the total number of individuals of all species 
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The analysis of macroinvertebrate data to determine water pollution levels in the Amprong River 

included the calculation of the diversity index (H'), evenness index (E), and dominance index (C). 

Diversity Index (H’) The species diversity of macroinvertebrates was determined using the Shannon-

Wiener index (Hermayani, 2022). The index is applied to assess the degree of macroinvertebrate 

diversity present in the Amprong River ecosystem. 

According to (Rustiasih et al., 2018), the benchmark values for the Shannon-Wiener diversity index 

(H’) are as follows: if H’ < 1.0, it is classified as low, indicating low biodiversity, very low productivity, signs 

of severe environmental stress, and an unstable ecosystem. If 1.0 < H’ < 3.322, it is categorized as 

moderate, meaning moderate diversity, sufficient productivity, a fairly balanced ecosystem condition, and 

moderate ecological pressure. If H’ > 3.322, it is considered high, indicating high biodiversity, excellent 

ecosystem stability, high productivity, and resilience to ecological stress. According to (Prasiwi & 

Wardhani, 2018) Shannon-Wiener diversity index can be used to determine pollution levels, where H’ < 
1 indicates an unstable biotic community and heavily polluted water. If 1 < H’ < 3, it reflects a moderately 
stable biotic community and moderately polluted water. An H’ value greater than 3 indicates a stable biotic 

community and clean water quality 

 

Evenness Index (E) 

According to (Hermayani, 2022), the calculation of the evenness index was performed using the formula 

below: ܧ = ு′ln ௌ        (2) 

 
Description: ܧ = species evenness index 𝐻′ = Shannon-Wiener diversity index ܵ = total number of species 

 

According to (Hermayani, 2022), an evenness value (E) between 0.0 and 0.50 indicates a stressed 

community; a value between 0.51 and 0.75 indicates an unstable condition; and a value between 0.76 

and 1.00 reflects a stable community structure 

 

Dominance Index (C) 

According to (Hermayani, 2022), to obtain the dominance index, Simpson’s Dominance formula was 
utilized, as indicated below: ܥ = ∑(௡௜ே)2        (3) 

Descripiton: ܥ= dominance index ݊݅ = number of individuals of each species ܰ = total number of individuals 

 

According to (Hermayani, 2022), a dominance index (C) value between 0 and 0.50 is classified as non-

dominant, indicating that no single species exerts dominance within the community. Conversely, a value 
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between 0.51 and 0.75 is categorized as dominant, suggesting that one or more species exert ecological 

dominance within the observed habitat. 

 

FINDING AND DISCUSSION 

The presence of macroinvertebrates is influenced by various physicochemical factors in the 

environment, including light penetration, which impacts the temperature of the water, the hydrogen ion 

concentration (pH), and the levels of dissolved oxygen. These physicochemical parameters also play a 

role in determining the abundance and diversity of macroinvertebrates in aquatic ecosystems 

(Kusumawardani et al., 2023). The results of temperature and pH measurements in the Amprong River, 

Kedungkandang District, Malang City, are presented in Table 1. 

 
Table 1. Results of Water Temperature and pH Measurements at Observation Sites 

Parameter 
Station I Station II Station III 

Right bank Left bank Right bank Left bank Right bank Left bank 

Temperature (°C) 24.1 24.4 24.1 24.2 23.9 24 
pH 7.05 7.07 7.09 6.90 7.08 7.06 

 

Based on the table above, it can be observed that the water temperature at each sampling point 

remains within a safe range for the survival of macroinvertebrates. This agrees with the findings of  

Ruswahyuni (2010), who identified 25°C to 30°C as the optimal temperature range for 

macroinvertebrates.. (Hermayani, 2022) also reported that macroinvertebrates generally prefer a 

temperature range of 24°C to 26°C. An increase in water temperature can accelerate the metabolic and 

respiratory rates of aquatic organisms, leading to a higher demand for oxygen (Novita et al., 2023). 

Elevated temperatures exceeding the normal threshold for macrozoobenthic life may result in a decline 

in species diversity within the ecosystem of aquatic (Bai’un et al., 2021). The recorded temperature range 

of 23.9°C to 24.4°C falls within the optimal range for macroinvertebrates, such as Parathelphusa convexa. 

This freshwater crab species can survive in temperatures ranging from 12°C to 35°C, with optimal growth 

occurring between 23°C and 32°C (Siahaan et al., 2018). Moreover, the ideal temperature range for 

crustaceans lies between 18°C and 29°C (Rahayu et al., 2017). 

Regarding pH, the values recorded in the table ranging from 6.90 to 7.09 are also within a safe 

range for macroinvertebrate life. Natural freshwater systems typically exhibit pH values ranging from 4 to 

9 (Krisnanda, 2023). A normal pH range that supports aquatic biota is generally between 6.5 and 7.5 

(Sakinah, 2023). Marine organisms exhibit susceptibility to pH fluctuations and are commonly adapted to 

a range of 7.0 to 8.5 (Septiarila, 2021). This is supported by the presence of Parathelphusa convexa in 

the study area. The freshwater crab is known to tolerate a pH range of 6.7 to 7.5 (Susilo et al., 2020), and 

the genus Parathelphusa has an optimum pH range of 4.54 to 7.6 (Idola et al., 2018). In addition, 

Macrobrachium lanchesteri was also found during the sampling. This is in line with the statement by 

(Nurasiah et al., 2017), it was reported that freshwater prawns thrive within a pH range of 6.5 to 8.5, while 

values below 7 may result in a reduction of macrozoobenthic diversity. (Kusumawardani et al., 2023). 

Acidic or alkaline conditions in aquatic environments may threaten the survival of aquatic organisms, as 

they can interfere with metabolic and respiratory processes (Novita et al., 2023). 

A total of 633 macroinvertebrate individuals were collected from the three stations across all 

sampling points, representing 8 families, 10 genera, and 13 species. The macroinvertebrate data for the 

three stations are presented in Table 2. 
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Table 2. Macroinvertebrate Findings in the Amprong River, Kedungkandang District, Malang City 

Order Family Genus Species Station 
I 

Station 
II 

Station 
III 

Caenogastropoda Pachychilidae Sulcospira Sulcospira testudinaria 39 10 11 
Caenogastropoda Pleuroceridae Elimia Elimia acuta 5 0 8 
Caenogastropoda Thiaridae Tarebia Tarebia granifera 73 4 171 
Caenogastropoda Thiaridae Melanoides Melanoides plicarius 46 30 92 
Caenogastropoda Thiaridae Melanoides Melanoides punctata 0 0 43 
Caenogastropoda Thiaridae Melanoides Melanoides admirabilis 1 0 17 
Caenogastropoda Thiaridae Thiara Thiara scabra 4 3 13 
Caenogastropoda Thiaridae Thiara Thiara rudis 1 0 1 

Neogastropoda Nassariidae Anentome Anentome helena 3 2 4 
Decapoda Palaemonidae Macrobrachium Macrobrachium lanchesteri 25 6 6 
Decapoda Gecarcinucidae Parathelphusa Parathelphusa convexa 8 1 2 
Hemiptera Nepidae Ranatra sp Ranatra sp 0 0 1 
Odonata Lestidae Lestes sp Lestes spp 2 1 0 

 

The abundance of macroinvertebrates at the three stations in the Amprong River, Kedungkandang 

District, Malang City, can be observed and presented in the following bar chart in figure 2: 
 

 

 

 

 

 

 

 

 

 

    

  

 

 

Figure 2. Diagram of Macroinvertebrates Diagram 

 

The species composition of each macroinvertebrate class at the three sampling stations in the 

Amprong River, Kedungkandang District, Malang City, is as follows: at Station I, the class Gastropoda 

consisted of 172 individuals, class Malacostraca had 33 individuals, and class Insecta had 2 individuals. 

At Station II, the class Gastropoda comprised 49 individuals, the class Malacostraca had 7 individuals, 

and the class Insecta had 1 individual. At Station III, the class Gastropoda included 356 individuals, the 

class Malacostraca had 8 individuals, and the class Insecta had 1 individual. 

The species composition of each class across the three stations is presented in the line chart below ini 

figure 3: 
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Figure 3. Diagram of Species Composition for Each Class 

 

The percentage of species found at the three observation stations along the Amprong River in 

Kedungkandang District, Malang City, can be seen and presented in the following chart ini figure 4: 

 
Figure 4. Presentage of Species Composition 

 

Based on the identification results of macroinvertebrate samples from the Amprong River in the 

Kedungkandang District, Malang City, several species from various phyla and orders were found. These 

species were collected from three observation stations consisting of sampling points on both the right and 

left banks in the upstream, midstream, and downstream sections of the river. The species identified in the 

Amprong River, Kedungkandang District, are presented in Figure 5. 
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Figure 5. Macroinvertebrate Species Found in the Amprong River, Kedungkandang District, 

Malang City. (A) Sulcospira testudinaria; (B) Elimia acuta; (C) Tarebia granifera; (D) Melanoides 

plicarius; (E) Melanoides punctata; (F) Melanoides admirabilis; (G) Thiara scabra; (H) Thiara rudis; 

(I) Anentome helena; (J) Macrobrachium lanchesteri; (K) Parathelphusa convexa; (L) Ranatra sp 

dan (M) Lestes sp. 

 

Habitat variation, such as differences in riparian vegetation, muddy substrates, and slow water flow, 

enables species from various phyla, such as Mollusca and Arthropoda, to coexist. The locations of Station 

I Right Bank, Station II Right Bank, and Station III Right Bank are situated near residential areas and 

public parks, characterized by muddy substrates, calm currents, and riparian vegetation such as shrubs 

and water spinach (Ipomoea aquatica). These conditions are highly supportive for infaunal 

macroinvertebrates like Macrobrachium lanchesteri. This species is commonly found in shallow waters 

ranging from 0.3 to 2.5 meters (Said et al., 2012). This is further supported by (Johnson, 1961; Maulina 

et al., 2020), who stated that Macrobrachium lanchesteri is more tolerant and better adapted to stagnant 

or open waters with muddy substrates. The presence of shrubs, grasses, and water spinach provides 

optimal conditions for their survival (Nurasiah et al., 2017). According to (Tjahjo & Purnamaningtyas, 

2014), freshwater shrimp mainly feed on plants and algae, with insects and mollusks functioning as 

additional dietary components. At Station II Right Bank, a significant amount of organic waste was also 

found, which is highly preferred by shrimp since most freshwater shrimp are scavengers or detritus 

feeders and are not active predators. Therefore, their ecological role is essential in recycling organic 

matter in aquatic ecosystems (Wowor et al., 2018). Meanwhile, Station I Left Bank, Station II Left Bank, 

and Station III Left Bank are located near agricultural areas, with riparian vegetation dominated by 

grasses, and are exposed to both organic and inorganic waste from agricultural activities. The presence 

of waste contributes to microhabitat variation, which influences the distribution and dominance of 

macroinvertebrate species between the two riverbanks. This is in line with the findings of Mushthofa et al. 

(2014), who stated that there is a positive correlation between organic matter content and 

macroinvertebrate abundance higher organic content leads to higher abundance of macroinvertebrates. 

Consequently, Parathelphusa convexa was found in these locations due to its role as a detritivore or 
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decomposer organism (Eprilurahman et al., 2015). This species is well adapted to muddy substrates and 

slow-flowing waters, as freshwater crabs typically lack swimming appendages (Susilo et al., 2020). Based 

on the study results, the ecological indices calculated were the Shannon-Wiener Diversity Index (H'), the 

Evenness Index (E), and the Simpson Dominance Index (D). The outcomes of macroinvertebrate analysis 

from the three observation stations, assessed using these indices, are summarized in Table 3. 

 
Table 3. Analysis Results of Macroinvertebrates Based on Ecological Indices 

Station 
Diversity Index Evenness Index Dominance Index 

Right bank Left bank Right bank Left bank Right bank Left bank 

I 1,32 1,61 0,63 0,56 0,35 0,49 
II 1,56 0,75 0,80 0,54 0,27 0,63 
III 1,58 1,22 0,68 0,58 0,29 0,36 

 

Based on the Diversity Index (Shannon-Wiener Index) analysis, Station I Right Bank, Station I Left 

Bank, Station II Right Bank, Station III Right Bank, and Station III Left Bank are categorized as having 

moderate diversity levels (1.22–1.61), which indicates moderate biodiversity, moderate productivity, a 

relatively balanced ecosystem condition, and moderate ecological pressure. Consequently, the water 

quality at these locations is classified as moderately polluted. However, Station II Left Bank shows a low 

diversity level (0.75), which indicates very low productivity, heavy environmental stress, and an unstable 

ecosystem, categorizing the water quality at this location as heavily polluted. Based on the Evenness 

Index analysis, Station I Right Bank, Station I Left Bank, Station II Left Bank, Station III Right Bank, and 

Station III Left Bank are classified as unstable (0.54–0.68). However, Station II Right Bank is considered 

stable with an evenness value of 0.80. According to the Dominance Index (Simpson’s Index) analysis, 

Station I Right Bank, Station I Left Bank, Station II Right Bank, Station III Right Bank, and Station III Left 

Bank showed no dominant macroinvertebrate species (0.27–0.49). However, at Station II Left Bank, a 

dominant species was found (0.63), identified as Melanoides plicarius. Melanoides plicarius is frequently 

encountered in habitats characterized by limited environmental stability (Hartoto & Marwoto, 1986). 

Members of the genus Melanoides are known for their high tolerance to pollution and are commonly found 

in both low and highly polluted environments. This adaptability is attributed to their resilience across a 

broad spectrum of environmental conditions (Sofiana et al., 2023). 

The presence of species dominance indicates that not all macroinvertebrates possess the same 

level of adaptability and survival ability in a given environment (Kusumawardani et al., 2023). The 

predominance of Melanoides plicarius observed at Station II, Left Bank, is attributed to the abundance of 

organic matter in the habitat. Elevated levels of organic matter can shape the abundance of certain taxa, 

especially facultative species with high tolerance to organic enrichment, thereby promoting dominance 

within the community (Mushthofa et al., 2014). Aquatic ecosystems that receive nutrient inputs from 

activities such as domestic wastewater discharge and agricultural runoff are often characterized by 

increased organic matter, which significantly affects the presence of organisms, especially 

macroinvertebrates (Kusumawardani et al., 2023). As the level of organic matter increases, the 

abundance of macroinvertebrates also tends to increase (Kusumawardani et al., 2023). Benthic 

organisms are closely associated with the organic matter contained in the substrate, as it serves as a 

nutrient source for most bottom-dwelling organisms. However, when the concentration of organic matter 

exceeds natural thresholds, it is considered a pollutant (Mushthofa et al., 2014). 

 

CONCLUSION 
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The water temperature and pH of the Amprong River fall within the normal range, providing suitable 

conditions for the survival of macroinvertebrates. A total of 13 macroinvertebrate specimens were 

identified, representing 8 families: Pachychilidae, Pleuroceridae, Thiaridae, Nassariidae, Palaemonidae, 

Gecarcinucidae, Nepidae, and Lestidae. The analysis indicates that the Amprong River is in a polluted 

state, ranging from moderate to severe pollution levels. Therefore, environmental management efforts 

and the provision of domestic waste treatment facilities are necessary in the surrounding river area. 

 

ACKNOWLEDGMENT 

The author gratefully acknowledges the Faculty of Exact Sciences and Sports, Universitas Insan 

Budi Utomo Malang, for its assistance in supporting the implementation of this research. Appreciation is 

further extended to the lecturers for their insightful guidance during the study. The author also thanks all 

contributors whose efforts helped in the completion of this work. 

 
REFERENCES 

Andini, A. W. (2019). Kajian kelayakan teknis sungai amprong sebagai air baku pdam Kota Malang 
[Institut Teknologi Sepuluh Nopember]. In Tugas Akhir. 
https://repository.its.ac.id/66321/1/03211540000077-Undergraduate_Theses.pdf 

Bai’un, N. H., Riyantini, I., Mulyani, Y., & Zallesa, S. (2021). Keanekaragaman Makrozoobentos Sebagai 
indikator kondisi perairan di ekosistem mangrove Pulau Pari, Kepulauan Seribu. JFMR-Journal of 
Fisheries and Marine Research, 5(2), 227–238. https://doi.org/10.21776/ub.jfmr.2021.005.02.7  

Djumanto, Probosunu, N., & Ifriansyah, R. (2013). Indek biotik famili sebagai indikator kualitas air sungai 
gajahwong Yogyakarta. Jurnal Perikanan, XV(1), 26–34. 
https://jurnal.ugm.ac.id/jfs/article/view/9095/6808   

Eprilurahman, R., Tejo Baskoro, W., & Trijoko, T. (2015). keanekaragaman jenis kepiting (Decapoda: 
Brachyura) di Sungai Opak, Daerah Istimewa Yogyakarta. Biogenesis: Jurnal Ilmiah Biologi, 3(2), 
100–108. https://doi.org/10.24252/bio.v3i2.934  

Farhan, A., Lauren, C. C., & Fuzain, N. A. (2023). Analisis faktor pencemaran air dan dampak pola 
konsumsi masyarakat di Indonesia. Jurnal Hukum Dan HAM Wara Sains, 2(12), 1095–1103. 
https://doi.org/10.58812/jhhws.v2i12.803 

Hartoto, D. I., & Marwoto, I. M. (1986). Struktur komunitas gastropoda dan distribusi spasial Melanoides 
plicaria di Cibinua Ujung Kulon. Berita Biologi, 3(April), 155–158. 
https://www.neliti.com/id/publications/65214/struktur-komunitas-gastropoda-dan-distribusi-
spasial-melanoides-plicaria-di-cibi  

Hellen, A., Kisworo, & Rahardjo, D. (2020). Komunitas Makroinvertebrata bentik sebagai bioindikator 
kualitas air sungai Code. Prosiding Seminar Nasional Biologi Di Era Pandemi COVID-19, 294–303. 
http://journal.uin-alauddin.ac.id/index.php/psb/  

Hermayani, A. H. (2022). Identifikasi keanekaragaman makrozoobentos di perairan kawasan mangrove 
Desa manyampa Kecamatan Ujungloe Kabupaten Bulukumba [Universitas Islam Negeri Alauddin 
Makassar]. In Skripsi. https://repositori.uin-alauddin.ac.id/29071/1/60300117025_ANDI HERNI 
HERMAYANI.pdf  

Idola, I., Junardi, & Setyawati, T. R. (2018). Inventarisasi kepiting air tawar (Brachyura) di Cabang Panti 
Taman Nasional Gunung Palung Kalimantan Barat. Jurnal Protobiont, 7(3), 135–142. 
https://doi.org/10.26418/protobiont.v7i3.29941  

Johnson, D. S. (1961). A Synopsis of the decapoda caridea and stenopodidea of Singapore, with notes 
on their distribution and a key to the genera of Caridea occurring in Malayan Waters. Original from 
and Digitalized by National University of Singapore Libraries, 44–80. https://lkcnhm.nus.edu.sg/wp-
content/uploads/sites/10/2020/10/30bnm044-079.pdf  

Juwita, R. (2017). Keanekaragaman makrozoobentos sebagai bioindikator kualitas perairan Sungai 

https://repository.its.ac.id/66321/1/03211540000077-Undergraduate_Theses.pdf
https://doi.org/10.21776/ub.jfmr.2021.005.02.7
https://jurnal.ugm.ac.id/jfs/article/view/9095/6808
https://doi.org/10.24252/bio.v3i2.934
https://doi.org/10.58812/jhhws.v2i12.803
https://www.neliti.com/id/publications/65214/struktur-komunitas-gastropoda-dan-distribusi-spasial-melanoides-plicaria-di-cibi
https://www.neliti.com/id/publications/65214/struktur-komunitas-gastropoda-dan-distribusi-spasial-melanoides-plicaria-di-cibi
http://journal.uin-alauddin.ac.id/index.php/psb/
https://repositori.uin-alauddin.ac.id/29071/1/60300117025_ANDI%20HERNI%20HERMAYANI.pdf
https://repositori.uin-alauddin.ac.id/29071/1/60300117025_ANDI%20HERNI%20HERMAYANI.pdf
https://doi.org/10.26418/protobiont.v7i3.29941
https://lkcnhm.nus.edu.sg/wp-content/uploads/sites/10/2020/10/30bnm044-079.pdf
https://lkcnhm.nus.edu.sg/wp-content/uploads/sites/10/2020/10/30bnm044-079.pdf


 
Edubiotik : Jurnal Pendidikan, Biologi dan Terapan 

Vol. 10, No. 02 (2025), 12. 386 – 397 
 

 

396 Dwi Oktavia et al.– The diversity of macroinvertebrates as a bioindicator of water... 

 

Sebukhas di Desa Bumi Agung Kecamatan Belalau Lampung Barat [Universitas Islam Negeri 
Raden Intan Lampung]. https://repository.radenintan.ac.id/3300/1/SKRIPSI_RATNA_JUWITA.pdf  

Krisnanda, B. I. (2023). Bioindikator Makrozoobentos untuk mengetahui tekanan ekologi di aliran Sungai 
Progo yang melintasi Kota dan Kabupaten Magelang, Jawa Tengah [Universitas Tidar Magelang]. 
In Skripsi. https://repositori.untidar.ac.id/index.php?p=fstream-pdf&fid=36572&bid=13139 

Kusumawardani, S. W. D., Aprillina, E. N., & Abida, I. W. (2023). Biodiversity makrozoobentos sebagai 
Indikator pencemaran perairan sungai Desa Pejagan Kabupaten Bangkalan. Seminar Ilmiah 
Nasional Fakultas Perikanan Dan Ilmu Kelautan, 57–67. file:///C:/Users/WINDOWS 
10/Downloads/381-Article Text-2768-1-10-20240130.pdf  

Maulina, A., Inocencia, A., Putra, E. D., Satriani, I., & Lusiana, L. (2020). The Invasive of freshwater prawn 
macrobrachium Lanchesteri (De Man, 1911) from watershed in Palangkaraya University, 
Kalimantan, Indonesia. Natural Science: Journal of Science and Technology, 9(2), 49–53. 
https://doi.org/10.22487/25411969.2020.v9.i2.15183  

McGraw, S. (2025). Sample collection and preservation sample containers sample jar resources Labeling. 
EcoAnalysts. https://www.ecoanalysts.com/sample-collection-and-
preservation?utm_source=chatgpt.com 

Muhaimin, A. (2019). Hubungan keanekaragaman makro invertebrata dan parameter fisika kimia air di 
Sumber Maron Desa Karangsuko Kecamatan Pagelaran Kabupaten Malang [Universitas Islam 
Negeri Maulana Malik Ibrahim]. In Skipsi. http://etheses.uin-malang.ac.id/13963/1/13620081.pdf  

Mushthofa, A., Muskananfola, M. R., & Rudiyanti, S. (2014). Analisis Struktur komunitas 
makrozoobenthos sebagai bioindikator kualitas perairan Sungai Wedung Kabupaten Demak. 
Diponegoro Journal of Maquares, 3(1), 81–88. https://doi.org/10.14710/marj.v3i1.4289 

Novita, E., Firmansyah, J. W., & Pradana, H. A. (2023). Penentuan Indeks kualitas air Sungai Bedadung 
Kabupaten Jember Menggunakan metode IP dan NSF-WQI. Jurnal Ilmu Lingkungan, 21(3), 495–
502. https://doi.org/10.14710/jil.21.3.495-502  

Nurasiah, Hariyadi, B., & Kartika, W. D. (2017). Keanekaragaman udang air tawar di Sungai Tabir 
Kecamatan Tabir Kabupaten Merangin. Jurnal Penelitian Universitas Jambi, 1–11. 
https://repository.unja.ac.id/2246/1/ARTIKEL nurasyahh_2.pdf  

Nurbaya, F., & Sari, D. P. (2023). Parameter air dan udara serta uji kualitas air sungai. pt arr rad pratama. 
https://eprints.univetbantara.ac.id/id/eprint/174/1/book_PARAMETER%20AIR%20DAN%20UDAR
A%20SERTA%20UJI%20KUALITAS%20AIR%20SUNGAI.pdf  

Prasiwi, I., & Wardhani, E. (2018). Analisis Hubungan kualitas air terhadap indeks keanekaragaman 
plankton dan bentos di Waduk Cirata. Jurnal Rekayasa Hijau, 2(3), 221–235. 
https://doi.org/10.26760/jrh.v2i3.2510  

Rahayu, S. M., Wiryanto, & Sunarto. (2017). Keanekaragaman jenis krustasea di kawasan mangrove 
Kabupaten Purworejo, Jawa Tengah. J. Sains Dasar, 6(1), 57–65. 
https://journal.uny.ac.id/index.php/jsd/article/view/12643/pdf  

Riyanto, Ummah, R., Saleh, R., Nisa, K., Iza, N., & Munawwaroh, A. (2025). Pixels to principles : 
Reinforcing critical thinking skills in understanding environmental pollution using Assemblr EDU 
digital visualization and anchored instruction learning model. Edubiotik:Jurnal Pendidikan, Biologi 
Dan Terapan, 10(01), 139–148. https://doi.org/https://doi.org/10.33503/ebio.v10i01.1611  

Robbi, A. A. (2022). Analisis kualitas air sungai dan struktur makroinvertebrata Di Sungai Tambak Rejo 
Kecamatan Waru , Sidoarjo [Universitas Islam Negeri Sunan Ampel]. In Tugas Akhir. 
http://digilib.uinsa.ac.id/54065/1/Adinda Atthiyatur Robbi_H05218002.pdf  

Rustiasih, E., Arthana, I. W., & Sari, A. H. W. (2018). Keanekaragaman dan kelimpahan 
makroinvertebrata sebagai biomonitoring kualitas perairan Tukad Badung, Bali. Current Trends in 
Aquatic Science, 1(1), 16–23. https://doi.org/10.24843/ctas.2018.v01.i01.p03 

Ruswahyuni. (2010). Populasi dan keanekaragaman hewan makrobenthos pada perairan tertutup dan 
terbuka di Teluk Awur, Jepara. Jurnal Ilmiah Perikanan Dan Kelautan, 2(1), 11–20. 

https://repository.radenintan.ac.id/3300/1/SKRIPSI_RATNA_JUWITA.pdf
https://repositori.untidar.ac.id/index.php?p=fstream-pdf&fid=36572&bid=13139
file:///C:/Users/WINDOWS%2010/Downloads/381-Article%20Text-2768-1-10-20240130.pdf
file:///C:/Users/WINDOWS%2010/Downloads/381-Article%20Text-2768-1-10-20240130.pdf
https://doi.org/10.22487/25411969.2020.v9.i2.15183
https://www.ecoanalysts.com/sample-collection-and-preservation?utm_source=chatgpt.com
https://www.ecoanalysts.com/sample-collection-and-preservation?utm_source=chatgpt.com
http://etheses.uin-malang.ac.id/13963/1/13620081.pdf
https://doi.org/10.14710/marj.v3i1.4289
https://doi.org/10.14710/jil.21.3.495-502
https://repository.unja.ac.id/2246/1/ARTIKEL%20nurasyahh_2.pdf
https://eprints.univetbantara.ac.id/id/eprint/174/1/book_PARAMETER%20AIR%20DAN%20UDARA%20SERTA%20UJI%20KUALITAS%20AIR%20SUNGAI.pdf
https://eprints.univetbantara.ac.id/id/eprint/174/1/book_PARAMETER%20AIR%20DAN%20UDARA%20SERTA%20UJI%20KUALITAS%20AIR%20SUNGAI.pdf
https://doi.org/10.26760/jrh.v2i3.2510
https://journal.uny.ac.id/index.php/jsd/article/view/12643/pdf
https://doi.org/https:/doi.org/10.33503/ebio.v10i01.1611
http://digilib.uinsa.ac.id/54065/1/Adinda%20Atthiyatur%20Robbi_H05218002.pdf
https://doi.org/10.24843/ctas.2018.v01.i01.p03


 
Edubiotik : Jurnal Pendidikan, Biologi dan Terapan 

Vol. 10, No. 02 (2025), 12. 386 – 397 
 

 

Dwi Oktavia et al.– The diversity of macroinvertebrates as a bioindicator of water... 397 

 

https://www.neliti.com/id/publications/462611/populasi-dan-keanekaragaman-hewan-
makrobenthos-pada-perairan-tertutup-dan-terbuk  

Said, D. S., Maghfiroh, M., Wowor, D., & Triyanto. (2012). Kondisi populasi, kondisi ekologis, dan potensi 
udang Macrobrachium sintangense Studi kasus wilayah Bogor-Jawa Barat dan Brebes-Jawa 
Tengah. Seminar Nasional Limnologi VI, 400–411. 
https://repository.ipb.ac.id/bitstream/123456789/62693/1/Prosiding%20Seminar%20Limnologi%2
0VI%20Tahun%20%202012.pdf  

Sakinah, S. N. (2023). Keanekaragaman Krustasea air tawar berbasis sistem informasi geografis (SIG) 
di aliran Sungai Progo yang melintasi Kota dan Kabupaten Magelang, Jawa Tengah [Universitas 
Tidar Magelang]. In Skripsi. https://repositori.untidar.ac.id/index.php?p=fstream-
pdf&fid=36802&bid=13264  

Septiarila, F. (2021). Analisis Keanekaragaman makrozoobentos di wisata Air Terjun Way Kalam 
Kabupaten Lampung Selatan [Universitas Islam Negeri Raden Intan Lampung]. In Skripsi. 
https://repository.radenintan.ac.id/15068/1/COVER%20BAB%201%2C%20BAB%202%20DAPU
S.pdf  

Siahaan, D., Muskananfola, M. R., & Suryanto, A. (2018). Hubungan kelimpahan kepiting dengan bahan 
organik dan tekstur sedimen pada mangrove di Pantai Maron, Tirang dan Mangunharjo Semarang. 
Management of Aquatic Resources Journal (MAQUARES), 7(1), 69–77. 
https://doi.org/10.14710/marj.v7i1.22526  

Sofiana, L., Nofisulastri, & Safnowandi. (2023). Pola Distribusi siput air (Gastropoda) sebagai bioindikator 
pencemaran air di Sungai Unus Kota Mataram dalam Upaya pengembangan modul ekologi. Junal 
Kajian Biologi, 3(3), 130–154. https://e-
journal.lp3kamandanu.com/index.php/biocaster/article/view/191/253  

Sudia, L. B., Indriyani, L., Erif, L. O. M., Hidayat, H., Qadri, M. S., Alimuna, W., Bana, S., & Hadjar, N. 
(2020). Kelimpahan Makrozoobenthos dan kualitas air sungai yang bermuara di Teluk Kendari. 
Jurnal Ecosolum, 9(1), 90–100. file:///C:/Users/WINDOWS 10/Downloads/10342-Article Text-
29885-33135-10-20200723.pdf  

Susilo, V. E., Suratno, Wowor, D., & Abror, M. N. (2020). Diversity of freshwater crab (Decapoda) in Meru 
Betiri National Park. Journal of Physics: Conference Series, 1465, 1–8. 
https://doi.org/10.1088/1742-6596/1465/1/012008  

Tjahjo, D. W. H., & Purnamaningtyas, S. E. (2014). Pemanfaatan makanan oleh udang galah 
(Macrobranchium rosenbergii) dan interaksinya dengan jenis ikan di Waduk Darma. Jurnal 
Penelitian Perikanan Indonesia, 10(6), 31–39. https://doi.org/10.15578/jppi.10.6.2004.31-39  

Ubaid, A. R. (2019). Keanekaragaman Makrozoobentos di perairan Sungai Amprong Kecamatan 
Poncokusumo Kabupaten Malang [Universitas Islam Negeri Maulana Malik Ibrahim]. In Skripsi. 
http://scioteca.caf.com/bitstream/handle/123456789/1091/RED2017-Eng-
8ene.pdf?sequence=12&isAllowed=y%0Ahttp://dx.doi.org/10.1016/j.regsciurbeco.2008.06.005%0
Ahttps://www.researchgate.net/publication/305320484_SISTEM_PEMBETUNGAN_TERPUSAT_
STRATEGI_MELESTARI  

Wowor, D., Cai, Y., & Ng, P. K. L. (2018). Crustacea : Decapoda , Caridea. 2004, April, 337–357. 
https://www.researchgate.net/publication/324823362_Crustacea_Decapoda_Caridea  

 
 

https://www.neliti.com/id/publications/462611/populasi-dan-keanekaragaman-hewan-makrobenthos-pada-perairan-tertutup-dan-terbuk
https://www.neliti.com/id/publications/462611/populasi-dan-keanekaragaman-hewan-makrobenthos-pada-perairan-tertutup-dan-terbuk
https://repository.ipb.ac.id/bitstream/123456789/62693/1/Prosiding%20Seminar%20Limnologi%20VI%20Tahun%20%202012.pdf
https://repository.ipb.ac.id/bitstream/123456789/62693/1/Prosiding%20Seminar%20Limnologi%20VI%20Tahun%20%202012.pdf
https://repositori.untidar.ac.id/index.php?p=fstream-pdf&fid=36802&bid=13264
https://repositori.untidar.ac.id/index.php?p=fstream-pdf&fid=36802&bid=13264
https://repository.radenintan.ac.id/15068/1/COVER%20BAB%201%2C%20BAB%202%20DAPUS.pdf
https://repository.radenintan.ac.id/15068/1/COVER%20BAB%201%2C%20BAB%202%20DAPUS.pdf
https://doi.org/10.14710/marj.v7i1.22526
https://e-journal.lp3kamandanu.com/index.php/biocaster/article/view/191/253
https://e-journal.lp3kamandanu.com/index.php/biocaster/article/view/191/253
file:///C:/Users/WINDOWS%2010/Downloads/10342-Article%20Text-29885-33135-10-20200723.pdf
file:///C:/Users/WINDOWS%2010/Downloads/10342-Article%20Text-29885-33135-10-20200723.pdf
https://doi.org/10.1088/1742-6596/1465/1/012008
https://doi.org/10.15578/jppi.10.6.2004.31-39
http://scioteca.caf.com/bitstream/handle/123456789/1091/RED2017-Eng-8ene.pdf?sequence=12&isAllowed=y%0Ahttp://dx.doi.org/10.1016/j.regsciurbeco.2008.06.005%0Ahttps://www.researchgate.net/publication/305320484_SISTEM_PEMBETUNGAN_TERPUSAT_STRATEGI_MELESTARI
http://scioteca.caf.com/bitstream/handle/123456789/1091/RED2017-Eng-8ene.pdf?sequence=12&isAllowed=y%0Ahttp://dx.doi.org/10.1016/j.regsciurbeco.2008.06.005%0Ahttps://www.researchgate.net/publication/305320484_SISTEM_PEMBETUNGAN_TERPUSAT_STRATEGI_MELESTARI
http://scioteca.caf.com/bitstream/handle/123456789/1091/RED2017-Eng-8ene.pdf?sequence=12&isAllowed=y%0Ahttp://dx.doi.org/10.1016/j.regsciurbeco.2008.06.005%0Ahttps://www.researchgate.net/publication/305320484_SISTEM_PEMBETUNGAN_TERPUSAT_STRATEGI_MELESTARI
http://scioteca.caf.com/bitstream/handle/123456789/1091/RED2017-Eng-8ene.pdf?sequence=12&isAllowed=y%0Ahttp://dx.doi.org/10.1016/j.regsciurbeco.2008.06.005%0Ahttps://www.researchgate.net/publication/305320484_SISTEM_PEMBETUNGAN_TERPUSAT_STRATEGI_MELESTARI
https://www.researchgate.net/publication/324823362_Crustacea_Decapoda_Caridea

