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INTRODUCTION  

 

Human dependence on goods made from plastic in daily activities continues to 

grow without realizing it because plastic offers several advantages. Plastic, as a 

commercial material, is more resistant and durable than other materials and is 

advantageous to a variety of parties, but its influence is viewed on the environment 

(Barnes et al., 2009). Degraded large plastic wastes yield tiny plastics known as 

microplastics (Plastics Europe, 2018). Microplastics are small plastic particles <5mm in 

diameter, making it easy for organisms to ingest and accumulate in their bodies (Wagner 

et al., 2014). Microplastics present in freshwater are also a concern for research because 

microplastics can absorb chemicals and have toxicological effects related to the 

chemicals they release (Wright et al., 2013; Su et al., 2019). As demonstrated by 

toxicological studies on the habitats of fish, benthic invertebrates, and zooplankton, 

microplastics pose environmental problems associated with their presence in the aquatic 
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Microplastics in river is potentially toxic and carcinogenic to aquatic 

life. Microplastics consumed by aquatic organisms have a negative impact 

on survival and endanger the aquatic food chain. The research objective was 

to determine the type and abundance of microplastics in the waters and 

gastropod Sulcospira sp. in the upper reaches of the Brantas River. The data 

were collected by sampling at five distinct sites based on land usage. The 

NOAA standard technique was utilized to detect and determine the quantity 

of microplastics in gastropods and water samples. The abundance of 

microplastics in water and sulcospira was determined using two-way 

ANOVA analysis. Microplastic abundance in water samples is 5600 

particles/m3 and 6.38 particles/individual in sulcospira gastropod samples. 

The predominant microplastic in the water and sulcospira samples is fiber 

type. Multivariate testing for various types of microplastics discovered in 

different samples and collecting locations yielded a P<0.05. The abundance 

of microplastics in water samples and sulcospira samples varied by station. 
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environment (Szymańska & Obolewski, 2020). Microplastics not only affect the aquatic 

environment, but they also make their way into the bodies of fish and other aquatic 

animals (Buwono et al., 2021a). 

Gastropods, in general, cannot move swiftly and are easily affected by chemical 

pollutants (Fauziah et al., 2012). Several studies have indicated that invertebrate 

organisms in aquatic environments consume a large amount of microplastics. 

Invertebrates in polluted coastal or intertidal zone ecosystems are more likely to ingest 

micro-sized particles due to their extremely small size (Thushari et al., 2017). Bivalve 

mollusks are reported to have sucked up a lot of microplastics in their natural 

environment. More than just ingesting microplastics, some bivalves can accumulate 

microplastics for a long time with the detrimental risk of death (Egbeocha et al., 2018). 

Microplastics were also found in mangrove snail Littoraria scabra, mud crab 

Metopograpsus quadridentata in Pramuka Pulau, Jakarta Bay, and gastropod Nerita 

articulata in Batu Karas, Pangandaran, Jakarta (Patria et al., 2020; Azhari et al., 2022). 

Microplastic contamination of major rivers in Africa and Europe has been studied, and it 

has been discovered that gastropods are potential microplastic consumers in 

freshwater habitats (Akindele et al., 2019).  

The upstream part of the Brantas River starts from the Batu area in the north to the 

Malang area (Lukitasari & Hendrajaya, 2016). The Brantas River upstream area is 

known to have witnessed significant growth beginning in 2000, which was characterized 

by an increase in population, changes in land use patterns, and the establishment of 

various sorts of industries (Yetti et al., 2011). Waste buildup is thought to increase 

pollution in the upper sections of the Brantas River in East Java (Widianto, 2020). The 

Brantas River is currently vulnerable to microplastic pollution. 

Data on the presence of microplastics in the waters of the Upper Brantas River in 

East Java are still few, even though the degree of plastic pollution is considerable. In 

addition, there is still a lack of research on the analysis of the type and amount of 

microplastics found in water and gastropods in the upper reaches of the Brantas River, 

East Java. The study aimed to determine the abundance and type of microplastics in water 

and Sulcospira sp. sampled upstream of the Brantas River. A test was performed on the 

water from the higher sections of the Brantas River, as well as the creatures that reside in 

those waters to determine the degree of microplastic contamination in the river. The 

aquatic animal used as a bioindicator is the gastropod as Sulcospira sp. Gastropods are 

often used as bioindicators because they are suitable for evaluating water quality, namely 

their sedentary nature in an environment, relatively low levels of mobility, and easy 

identification (Afwanudin et al., 2019). 

 

MATERIALS AND METHODS  

Sample collection and identification 

This research was conducted using survey method upstream of Brantas River in 

East Java from June to July 2023. Based on land usage, sampling locations were 
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identified at five stations (Fig. 1).  Site 1 is relatively natural, located at the upper reaches 

of the Brantas River, surrounded by forests and agriculture. Site 2 is dominantly 

surrounded by residential areas. Site 3 is close to the cooking oil industry and densely 

populated residential areas. Site 4 is in densely populated areas. Site 5 is located near 

markets and residential areas. Each station collected ten gastropods Sulcospira sp. at 

random. The frequency of sampling is four repetitions per month.  

The NOAA standard method was used to identify and calculate the amount of 

microplastics in gastropods and water samples. The abundance value of the organism 

sample is in particles/individuals whereas the abundance value of the water sample is in 

particles/m3 in the NOAA Technical Memorandum NOS-OR&R-48 standard procedure 

(Masura et al., 2015). Gastropod sampling was carried out by hand picking and kick net 

techniques (Maramis et al., 2011; Mustofa et al., 2023). Water was sampled using a 

plankton net with a mesh size of 25µm, followed by wet sieving with stainless steel filters 

with stacked mesh sizes of 0.3 and 5 millimeters (Buwono et al., 2021b). Gastropod and 

water samples were then treated with 2ml of 30% H2O2 and incubated in an 80°C water 

bath for 24h until the samples were clear (Buwono et al., 2021a). The material was then 

filtered using filter paper Whatman No. 42 with the assistance of a vacuum pump. 

Microplastic examination with a Nikon Olympus CH-2 microscope at a magnification of 

40x. Microplastics were classified according to their kind, which includes fiber, film, 

fragments, and pellets (Hidalgo-ruz et al., 2012; Di & Wang, 2018). Quality control of 

microplastic contaminants was carried out using cotton lab coats and avoiding the use of 

plastic instruments. Distilled water was used in instrument sterilization procedures, and 

drying with materials made from synthetic fibers. Covering gastropod samples with 

aluminum foil reduces contact with air. Temperature (C), dissolved oxygen (mg L-1), pH, 

and stream velocity (ms-1), and total suspended solid (TSS) were measured as river water 

quality parameters. National Indonesia Standards (SNI) measurement procedure was used 

to water quality parameters testing.  

 

Data analysis 

Differences in the abundance of Sulcospira sp. and water samples were analyzed 

using two-way ANOVA. For the first phase of ANOVA, normality and homogeneity 

tests were performed on the data. Post-Hoc analysis using the Tukey test was used as a 

follow-up test to see which variables have significant differences. 
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Fig. 1. Sampling areas of gastropod and water samples in upstream of Brantas 

River 

 

 

RESULTS  

 

In this study, Sulcospira sp. were found at all sites (Fig. 2). Sulcospira were 

mostly found at Site 2 up to 25 ind/m2, with the least abundance at Site 5 up to 4 ind/m2. 

Sulcospira sp. belongs to the kingdom Animalia, the phylum Mollusca, the class 

Gastropoda, the order Caenogastropoda, the family Pachycilidae, and the genus 

Sulcospira (Molluscabase, 2023). The shell is thick, smooth, and opaque with a long 

conical shape. The outer layer is brown to blackish brown in hue.  

The type of microplastics has been identified in water and Sulcospira sp. samples 

from THE upstream of the Brantas River. Based on Fig. (3), the same three types of 

microplastic were detected in the water samples and sulcospira, namely films, fibers, and 

fragments. 
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Fig. 2. The abundance of Sulcospira sp. at all sites in upstream of Brantas River 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 3. Microplastics type in water and Sulcospira sp. in upstream Brantas River: A. 

Film; B. Fiber; C. Fragment 

 

Table (1) shows the proportion of microplastic types in water samples, whereas 

Table (2) shows the percentage of microplastic types in Sulcospira sp. The level of 

microplastics in water samples varies from film (23.1%) to fiber (38.6%) to fragment 

(38.3%). In sulcospira, microplastics are distributed as follows: film (27.4%), fiber 

(40%), and fragment (32.6%). 

Table 1. The percentage type of microplastic in water samples 

Type  Particles Percentage (%) 

Film 97 23.1 

Fiber 162 38.6 

Fragment 161 38.3 

Total 420 100 

A B C 

10  10  10  
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Fiber was the type of microplastic detected the most in the water and sulcospira 

samples, compared to the other categories. Whereas, film is a type of microplastic with 

the lowest percentage in both sample. Fragments are in second place after fiber in water 

and gastropod samples. The average abundance of microplastic in water samples is 5600 

particles/m3 and 6.38 particles/individual in sulcospira gastropod samples. 

 

Table 2. The percentage type of microplastic in Sulcospira sp. 

Type  Particles Percentage (%) 

Film 175 27.4 

Fiber 255 40 

Fragment 208 32.6 

Total 638 100 

 

The results of microplastic abundance in water samples obtained from the 

upstream of the Brantas River were subjected to normality and homogeneity tests. The 

normality test of Shapiro-Wilk with a P-value of 0.157 > 0.05 and Kolmogorov-Sminov 

with a P-value  of 0.125 > 0.05 showed normal distribution. The homogeneity tests show 

that the sig 0.917 > 0.05 with decision homogeneous. It indicates that the abundance of 

microplastics in water samples may be investigated further using the post-hoc test. 

 

Table 3. Post-hoc analysis on water samples at each station 

Site Mean difference Sig. 

1 2 -6.5* 0.02 

 3 -7.2* 0.01 

 4 -12.5* 0.00 

 5 -14.5* 0.00 

2 1 6.5* 0.02 

 3 -0.7 0.81 

 4 -6.0* 0.04 

 5 -8.0* 0.01 

3 1 7.2* 0.02 

 2 0.7 0.81 

 4 -5.3 0.07 

 5 -7.3 0.01 

4 1 12.5* 0.00 

 2 6.0* 0.04 

 3 5.3 0.07 

 5 -2 0.48 

5 1 14.5* 0.00 

 2 8.0* 0.01 

 3 7.3* 0.01 

 4 2 0.48 

Significance level < 0.05. 

Table (3) presents the post-hoc test outcomes for each location by comparing the 

abundance of microplastics in water samples. According to Table (3), the concentration 

of microplastics at Site 1 differs from that of Sites 2, 3, 4, and 5. At Site 2, microplastic 

abundance has a different value from Site 1, Site 4 and Site 5 but has similarities to Site 
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3. The amount of microplastics detected at Site 3 differs from that reported at Sites 1 and 

5, although it is the same at Sites 2 and 4. Furthermore, at Site 4, the value of 

microplastic abundance is different from Site 1 and Site 2 and has similarities with Site 3 

and Site 5. At Site 5, the microplastic abundance values are different from those at Site 1, 

Site 2 and Site 3 and have similarities with station 4. These results indicate that site 1 has 

different microplastic abundances from other sites (2, 3, 4, and 5) due to the lowest 

abundance value compared to other sites. 

Table (4) compares the abundance of microplastics based on their types (film, 

fiber, and fragment) in water samples using the post-hoc test. The quantity of fragments 

differs from the type of film according to a significance value of 0.05, although it is 

similar to fiber due to a significance value of 0.926. The abundance of film types differs 

from the abundance of fragments and fibers. While, fiber abundance is different from 

film but has similarities with fragment abundance. The results show that the abundance of 

microplastics fragment and fiber is similar but different from the abundance of film types. 

This means that the least film types were found in the water samples. 

 

Table 4. Post-hoc analysis on water samples for each type microplastic 

Type of microplastic Mean difference Sig. 

Film Fragment -13.1* 0.000 

 Fiber -12.9* 0.000 

Fiber Fragment -0.2 0.926 

 Film 12.9* 0.000 

Fragment Film 13.1* 0.000 

 Fiber 0.2 0.926 
Significance level < 0.05 

 

The abundance of microplastics in Sulcospira sp. samples collected from the 

upstream of the Brantas River was tested for normality and homogeneity. The normality 

tests of Shapiro-Wilk (P-value of 0.059 > 0.05) and Kolmogorov-Sminov (P-value of 

0.063 > 0.05) revealed that the distribution was normal. The homogeneity tests show that 

the sig 0.917 > 0.05 with decision homogeneous. It suggests that the abundance of 

microplastics in sulcospira samples might be tested further using the post-hoc test.  
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Table 5. Post-hoc analysis on Sulcospira sp. samples at each station  

Site Mean difference Sig. 

1 2 -7.0* 0.00 

 3 -5.3* 0.00 

 4 -12.2* 0.00 

 5 -16.8* 0.00 

2 1 7.0* 0.00 

 3 1.7 0.52 

 4 -5.2* 0.00 

 5 -9.8* 0.00 

3 1 5.3* 0.00 

 2 -1.7 0.52 

 4 -6.8* 0.00 

 5 -11.5* 0.00 

4 1 12.5* 0.00 

 2 5.2* 0.00 

 3 6.8* 0.00 

 5 -4.7* 0.00 

5 1 16.8* 0.00 

 2 9.8* 0.00 

 3 11.5* 0.00 

 4 4.7* 0.00 
Significance level < 0.05 

 

Table (5) compares the abundance of microplastics in sulcospira samples to show 

the post-hoc test results for each location. Table (5) shows that the abundance of 

microplastics in sulcospira at Site 1 differs from that at Sites 2, 3, 4, and 5.  Microplastics 

abundance in sulcospira at Site 2 also has different values from Site 1, Site 4 and Site 5 

but have similarities with Site 3. Site 3 has a different microplastic abundance value than 

Sites 1, 4, and 5, but has similarities with Site 2. At Site 4 the abundance of microplastics 

shows differences with Site 1, Site 2, Site 3 and Site 5. Furthermore, the microplastic 

abundance levels in sulcospira at Site 5 differ from those at Sites 1, 2, 3, and 4. The 

abundance of microplastics in sulcospira at Site 2 is similar to that at Site 3 and vice 

versa. Overall, the microplastic abundance data at each site vary. 

 

Table 6. Post-hoc analysis on Sulcospira sp. samples for each type microplastic 

Type of microplastic Mean difference Sig. 

Film Fragment -3.3* 0.001 

 Fiber -8.0* 0.000 

Fiber Fragment 4.7* 0.000 

 Film 8.0* 0.000 

Fragment Film 3.3* 0.001 

 Fiber -4.7* 0.000 

Significance level < 0.05. 
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Fig. 4. Result of water quality in upstream of Brantas River 

 

Table (6) compares the abundance of microplastics based on their types (film, 

fiber, fragment) in sulcospira samples using the post-hoc test. The abundance of 

fragments found in Sulcospira sp. was different from film and fiber because it has a 

significance value of <0.05. The abundance of films also differs from the abundance of 

fragments and fibers. Fiber abundance differs from fragment and film abundance. 
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According to these outcomes, the abundance of types (film, fiber, and fragment) in 

sulcospira samples varies. 

The result of evaluating the parameters of water quality for two months covering 

the upstream of Brantas River is shown in Fig. (4). The bar chart shows that the water 

temperature ranges from 25.38±0.53 – 28.88±0.18ºC and stream velocity ranges from 

0.38±0.07– 0.71±0.04 ms-1. Dissolved oxygen (DO) was recorded to be in the range of 

3.76±0.53– 6.54±0.40 mgL-1, and pH ranges from 6.9±0.02 – 7.6 ±0.03. The last 

parameter, total suspended solid (TSS) ranges from 60.75±44.90 to 109.44±2.30 mgL-1 

 

DISCUSSION 

 

Sulcospira sp. is a gastropod that has an oval-shaped shell and twists at the ends 

and has segments in the shell (Safa’ah et al., 2018). A flat body is used for walking or 

moving and includes mucus to aid in walking (Zulfa, 2022). The color of this organism's 

shell varies widely; some are blackish brown, while others are solid black (Marwoto & 

Isnaningsih, 2012). When handled, the shell has a silky touch and a pair of tentacles 

serving as sensors (Tyas et al., 2015). Site 2 in this study had the highest abundance of 

Sulcospira sp. among the other locations. Site 2 is a watershed and is close to irrigation 

canals. Sulcospira testudinaria is very common in rivers and creeks also in rice field 

irrigation canals (Marwoto & Isnaningsih, 2012). Sulcospira sp. is a species of 

gastropod found in waters with slightly sandy substrates, such as mud, or layers of 

organic matter, such as leaf litter (Safa’ah et al., 2018). However, sulcospira abundance 

was lower in other places. It might be due to a combination of unsuitable habitat types 

and a scarcity of various food sources. Environmental factors such as pH, water 

temperature, and air temperature all influence gastropod abundance (Rudianto et al., 

2014).  

Types of microplastic films, fibers and fragments have been identified in water and 

sulcospira samples. When compared to other forms of microplastic, fiber is the most 

abundant. Another research found that the most common type of microplastic in snail 

Littoraria scabra was fiber (66.89%), followed by film (32.45%), and fragment (0.66) 

(Patria et al., 2020). Fiber is a long-shaped microplastic made from plastic measuring 

between 0.1 – 5 millimeters (Altreuter, 2017). Fiber also comes from pieces of nets 

made from plastic, cloth and rope (Azhari et al., 2022). The source is the degradation of 

synthetic materials caused by household activities such as washing clothes, laundry, and 

textile industrial waste. Fiber is created by fabric waste that is dispersed in the 

environment and degrades as a result of natural processes (Ecoton, 2023). Microplastics 

enter the environment via liquid waste from washing result due to improper processing; 

the trash enters rivers and ends up/accumulating in the bodies of creatures (Kiran et al., 

2022). 

The analytical results for water samples show that Site 1 has a different abundance 

of microplastics than the other four locations. This is due to Site 1 having the lowest 
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microplastic abundance value compared to Sites 2, 3, 4, and 5. Site 1 is an area that is far 

from human settlements and is still relatively natural compared to other sites. Several 

factors account for the abundance of microplastics in freshwater environments. Some of 

them are the comparison between the height of the human population and the number of 

available water sources, the location of urban centers, the residence time of water, water 

sources, types of waste treatment, and the number of sewers (Victoria, 2016). 

Microplastic abundance in river waterways is affected by industrial waste disposal, home 

garbage disposal, and high population activities that generate plastic waste such as 

drinking bottles, baby diapers, and other single-use plastic goods (Buwono et al., 2021b). 

There is a considerable quantity of microplastic fiber types in the upper reach of 

the Brantas River, followed by fragments. According to a study, as many as 15 rivers in 

East Java contain microplastics, one of which is the Brantas River, which has been 

dominated by an abundance of microplastic fiber and fragments originating from baby 

diapers and single-use plastic goods (Alicia, 2018). Based on the wastewater 

microplastics study, fiber-type microplastics are followed by fragments and films (Kye et 

al., 2023). Because fiber-type microplastics are smaller in size than fragment-type 

microplastics, they are more abundant in sludge (Edo et al., 2020). Most low-density 

plastics produce fibers or films, whereas high-density plastics produce microplastic 

fragments and flakes (Kye et al., 2023). Microplastic fragments are the product of 

massive (macro) trash fragmentation induced by ultraviolet (UV) radiation, currents, and 

chemical reactions from the plastic itself (Andrady, 2011). Plastic shards, buckets, 

mineral water bottles, plastic food packaging, and other big plastic-based tools are among 

the debris suspected of entering the waterways from human activities near the sample 

area in this study. Microplastics in the form of fragments originate from plastic fragments 

that are thick, stiff, and irregularly shaped (Kovač Viršek et al., 2016).   

The analytical result for sulcospira samples show that there is a disparity in 

abundance between each site (1, 2, 3, 4, and 5). This difference indicates that each 

gastropod at each site has a different abundance of microplastics in its body. Microplastic 

fibers were the most abundant in the gastropod sulcospira compared to fragments or 

films. This is consistent with previous research that shows that the majority of the 

identified fiber predominates. (Doyle et al., 2020; Patria et al., 2020; Zaki et al., 2021). 

Fibers were the most common microplastics in freshwater gastropods, commonly known 

as snails (Filopaludina sumatrensis speciosa and Pomacea canaliculata), in a river 

flowing into a shallow coastal lagoon in Thailand (Jitkaew et al., 2023).  

Snails eat a wide range of food sources, including leaf macrophytes, filamentous 

algae, mangrove tree tissue, microalgae, bacteria, and zooplankton (Alfaro, 2008). This 

demonstrates that microplastics reach the snail's body via the food it consumes. Snails, 

for example, feed microplastic-contaminated zooplankton and microalgae (Patria et al., 

2020). Sulcospira is a freshwater snail categorized as a suspension feeder, possessing 
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gills with long filaments that capture and suspend plankton transported by water currents 

(Lailiyah et al., 2021). Food is transported to the mouth by movements of the radula in 

snails. When the radula is extended, it makes contact with the substrate, and algae 

particles are scraped off when retractors draw the radula back into the mouth. The radula 

can also pulverize food particles by grinding them on the roof of the mouth (Kesler et al., 

2011). A lengthy esophagus connects to the stomach, which is positioned within the 

visceral bulk. Particles become stuck in mucus and are transported to the stomach via the 

esophagus. The stomach empties into an intestine that winds through the digestive gland 

and gonads to a rectum (Alfaro, 2008). Microplastics can readily enter the snail's body 

due to their tiny size, making it difficult to identify food particles (Browne et al., 2011; 

Patria et al., 2020). 

The results reveal that the water quality of the upstream Brantas River is generally 

good, as the values recorded meet the quality criteria established by Government 

Regulation No.82 of the Republic of Indonesia in 2001. Gastropods can grow and 

develop appropriately in water temperatures ranging from 20 to 30°C (Hamidah, 2000; 

Erlinda et al., 2015). Snails can withstand dissolved oxygen (DO) levels ranging from 

6.2 to 10mg/ L (Sahin & Albayrak, 2017). While, the optimal pH range for gastropods is 

6.1-7.2 (Erlinda et al., 2015). The distribution of gastropods, which choose the sorts of 

creatures that live, can be affected by current velocity, such that only the connected 

species survive against the current (Hoffman et al., 2006). Slow current speeds in a body 

of water also lead it to be dominated by muddy substrates rich in organic materials 

(Hartini et al., 2012). TSS of 25mg/ L has no impact, TSS of 25-80mg/ L has minimal 

effect, TSS of 81-400mg/ L is not good, and TSS of >400mg/ L is not ideal for gastropod 

survival (Lestari, 2009). The TSS value also determines gastropod diversity, distribution, 

and abundance (Ladias et al., 2020).   

 

CONCLUSION 

 

According to this study, Sulcosphira sp. is a living gastropod found in freshwater 

habitats that may be employed as a microplastic biomonitoring agent. Microplastics have 

been found in the waters of the higher portions of the Brantas River and the gastropod 

Sulcospira sp. The distribution of microplastics in water and sulcospira varies depending 

on land use in each location. The quantity of type (films, fibers, and fragments) in the 

sulcospira samples varies with the significant kind of fiber. More study is needed to 

assess the implications and dangers of microplastics in the aquatic environment and 

creatures regarding their effects on health and toxicity. Microplastic abundance in water 

bodies and Sulcospira sp. is related to water quality parameters in the Brantas River.  

REFERENCES  

Afwanudin, A.; Sarong, M. A.; Efendi, R.;Deli, A. and Irham, M. (2019). The 

Community Structure Of Gastropods As Bioindicators Of Water Quality In 

Krueng Aceh, Banda Aceh. IOP Conf. Ser. Earth Environ. Sci, 348(1). 



1571 
 

Contamination of Microplastics in Gastropod Sulcospira sp. from Upstream  

of the Brantas River in Indonesia 

 

 

Akindele, E. O.; Ehlers, S. M. and Koop, J. H. E. (2019). First Empirical Study Of 

Freshwater Microplastics In West Africa Using Gastropods From Nigeria As 

Bioindicators. Limnologica, 78. 

Alfaro, A. C. (2008). Diet Of Littoraria Scabra, While Vertically Migrating On 

Mangrove Trees: Gut Content, Fatty Acid, And Stable Isotope Analyses. 
Estuar. Coast. Shelf Sci, 79(4): 718–726.  

Alicia, Nesa. (2018). Alarming, Local Communities Throw Diapers Into Brantas River. 

National Geographic. 

https://Nationalgeographic.Grid.Id/Read/13940544/Mengkhawatirkan-

Masyarakat-Sekitar-Membuang-Popok-Di-Sungai-Brantas?Page=All. 

Altreuter, M. (2017). Microfibers, Macro Problems A Resource Guide And Toolkit For 

Understanding And Tackling The Problem Of Plastic Microfiber Pollution In 

Our Communities. The 5 Gyres Institute Los Angeles, CA.  

Andrady, A. L. (2011). Microplastics In The Marine Environment. Mar. Pollut. Bull, 

62(8): 1596–1605.  

Azhari, F. A.; Rudyansyah Ismail, M.; Astuty, S. and Zallesa, S. (2022). Microplastic 

Accumulation In Various Sizes Of Nerita Articulata A. Gould, 1847 Snails In 

The Mangrove Area Of Batukaras Pangandaran, West Java, Indonesia. World 

Scientific News, 163: 16–29. www.worldscientificnews.com 

Barnes, D. K. A.; Galgani, F.; Thompson, R. C. and Barlaz, M. (2009). Accumulation 

And Fragmentation Of Plastic Debris In Global Environments. Philos. Trans. R. 

Soc. B, Biol. Sci, 364(1526): 1985–1998.  

Browne, M. A.; Crump, P.; Niven, S. J.; Teuten, E.; Tonkin, A.; Galloway, T. and 

Thompson, R. (2011). Accumulation Of Microplastic On Shorelines Woldwide: 

Sources And Sinks. Environ. Sci. Technol, 45(21): 9175–9179.  

Buwono, N. R.; Risjani, Y. and Soegianto, A. (2021a). Contamination Of Microplastics 

In Brantas River, East Java, Indonesia And Its Distribution In Gills And 

Digestive Tracts Of Fish Gambusia Affinis. Emerg. Contam, 7: 172–178.  

Buwono, N. R.; Risjani, Y. and Soegianto, A. (2021b). Distribution Of Microplastic In 

Relation To Water Quality Parameters In The Brantas River, East Java, 

Indonesia. Environ. Technol. Innov, 24: 101915.  

Di, M. and Wang, J. (2018). Microplastics In Surface Waters And Sediments Of The 

Three Gorges Reservoir, China. Sci. Total Environ, 616–617: 1620–1627.  

Doyle, D.; Frias, J.; Nash, R. and Gammell, M. (2020). Current Environmental 

Microplastic Levels Do Not Alter Emergence Behaviour In The Intertidal 

Gastropod Littorina Littorea. Mar. Pollut. Bull, 151: 110859.  

Edo, C.; González-Pleiter, M.; Leganés, F.; Fernández-Piñas, F. and Rosal, R. 

(2020). Fate Of Microplastics In Wastewater Treatment Plants And Their 



Buwono et al., 2025 1572 

Environmental Dispersion With Effluent And Sludge. Environ. Pollut, 259: 

113837.  

Egbeocha, C. O.; Malek, S.; Emenike, C. U. and Milow, P. (2018). Feasting On 

Microplastics: Ingestion By And Effects On Marine Organisms. Aquat Biol, 27: 

93–106. Erlinda, L.; Yolanda, and Purnama, A. A. (2015). Community 

Structure of Gastropods in Lake Sipogas, Rokan Hulu Regency, Riau Province. 

Jurnal Mahasiswa Prodi Biologi UPP, 1(1): 110490.  

Fauziah, Y.; Febrita, E. and Alayubi, S. (2012). Community Structure of 

Macrozoobenthos in the Waters of Suir Kanan River, Tebing Tinggi Barat 

District, Meranti Islands Regency. Biogenesis, 7(02). 

Hamidah, A. (2000). Diversity and Abundance of Mollusc Communities in the Northern 

Waters of Lake Kerinci, Jambi. IPB Repository. Library of IPB University  

Hartini, H.; Arthana, I. W. and Wiryatno, J. (2012). View Of Community Structure of 

Macrozoobenthos in Three River Estuaries as Bioindicators of Water Quality on 

the Coast of Ampenan Beach and Tanjung Karang Beach, Mataram City, 

Lombok. Ecotrophic, 7(2): 116-125. 

Hidalgo-Ruz, V.; Gutow, L.; Thompson, R. C. and Thiel, M. (2012). Microplastics In 

The Marine Environment: A Review Of The Methods Used For Identification 

And Quantification. Environ. Sci. Technol, 46: 3060–3075.  

Hoffman, A. L.; Olden, J. D.; Monroe, J. B.; Leroy Poff, N.; Wellnitz, T. and Wiens, 

J. A. (2006). Current Velocity And Habitat Patchiness Shape Stream Herbivore 

Movement. Oikos, 115(2):  358–368.  

Jitkaew, P.; Pradit, S.; Noppradit, P.; Sengloyluan, K.; Yucharoen, M.; Suwanno, 

S.; Tanrattanakul, V.; Sornplang, K. and Nitiratsuwan, T. (2023). 

Occurrence Of Microplastics In Freshwater Gastropods From A Tropical River 

U-Taphao, Southern Thailand. Peerj, 11: e1486.  

Kesler, D. H.; Jokinen, E. H. and Jr, W. R. M. (2011). Trophic Preferences And 

Feeding Morphology Of Two Pulmonate Snail Species From A Small New 

England Pond, U.S.A. Can. J. Zool, 64(11).  

Kiran, B. R.; Kopperi, H. and Venkata Mohan, S. (2022). Micro/Nano-Plastics 

Occurrence, Identification, Risk Analysis And Mitigation: Challenges And 

Perspectives. Rev. Environ. Sci. Biotechnol, 21(1): 169–203.  

Kovač Viršek, M.; Palatinus, A.; Koren, Š.; Peterlin, M.; Horvat, P. and Kržan, A. 

(2016). Protocol For Microplastics Sampling On The Sea Surface And Sample 

Analysis. J. Vis. Exp, 118: 55161.  

Kye, H.; Kim, J.; Ju, S.; Lee, J.; Lim, C. and Yoon, Y. (2023). Microplastics In Water 

Systems: A Review Of Their Impacts On The Environment And Their Potential 

Hazards. Heliyon, 9(3): E14359.  



1573 
 

Contamination of Microplastics in Gastropod Sulcospira sp. from Upstream  

of the Brantas River in Indonesia 

 

 

Ladias, J. A.; Hampong, O. B. and Demayo, C. G. (2020). Diversity And Abundance 

Of Gastropods In The Intertidal Zone Of Muduing Bay, Zamboanga Peninsula, 

Philippines. Proc. Int. Acad. Ecol. Environ. Sci, 2020(2): 45–55.  

Lailiyah, S.; Arfiati, D.; Hertika, A.M.S.; Dyah, N.; Arum, K. and Noviya, C. B. 

(2021). The Effectiveness Of Filopaludina Javanica And Sulcospira Testudinaria 

In Reducing Organic Matter In Catfish (Clarias Sp.) Aquaculture Wastewater. 

Jipk, 13(1).  

Lestari, I. B. (2009). Estimation of Total Suspended Solid (TSS) Concentration and 

Transparency of Jakarta Bay Waters Using Landsat Satellite Imagery. IPB 

Repository. Library of IPB University. 

Lukitasari, K. and Hendrajaya, L. (2016). The Great Meander "Brantas", Impermeable 

Volcanic Soil Reverses Strong Flow to the North. Prosiding Skf 33: 225–233. 

Maramis, R. T. D. and Makal, H.V.G. (2011). Species Diversity And Population 

Abudance Of Aquatic Insect As Biological Indicators Of Water Contamination 

In The Watershed Langowan. Eugenia, 17(2): 95–103. 

Marwoto, R. M. and Isnaningsih, N. R. (2012). The Freshwater Snail Genus Sulcospira 

Troschel, 1857 From Java, With Description Of A New Species From 

Tasikmalaya, West Java, Indonesia (Mollusca: Gastropoda: Pachychilidae). 

Raffles Bull. Zool, 60(1): 1-10 

Masura, J.; Baker, J.;Foster, G. and Arthur, C. (2015). Laboratory Methods For The 

Analysis Of Microplastics In The Marine Environment. Noaa Technical 

Mamorandum Nos-Or&R-48, 1–39.  

Molluscabase. (2023). 

Https://Www.Molluscabase.Org/Aphia.Php?P=Taxdetails&Id=716905 

Mustofa, V. M.; Soenardjo, N. and Pratikto, I. (2023). Analysis of Sediment Texture 

Against Gastropod Abundance in the Mangrove Ecosystem of Pasar Banggi 

Village, Rembang. J. Mar. Res, 12(1): 137–143.  

Patria, M. P.; Santoso, C. A. and Tsabita, N. (2020). Microplastic Ingestion By 

Periwinkle Snail Littoraria Scabra And Mangrove Crab Metopograpsus 

Quadridentata In Pramuka Island, Jakarta Bay, Indonesia. Sains Malays, 49(9): 

2151–2158.  

Plastics Europe. (2018). Plastics – The Facts. Plastics – The Facts, 38. 

Ecoton. (2023). Press Release : Indonesian River Flooded With Microplastic, Impact Of 

Bad Waste Management - Ecoton. Https://Ecoton.Or.Id/2023/01/03/Press-

Release-Indonesian-River-Flooded-With-Microplastic-Impact-Of-Bad-Waste-

Management/ 

Rudianto, F. N.; Setyawati, T. R., and Mukarlina. (2014). Gastropod Community 

Structure in Tidal and Rainfed Rice Fields in Sungai Kakap District. Protobiont, 

3(2), 177–185. 



Buwono et al., 2025 1574 

Safa’ah, U.; Utami, S. and Primiani, C. N. (2018). Identification of Mollusca Diversity 

as Bioindicators of Water Quality in Rice Fields and Watershed Areas of Gerih 

District, Ngawi Regency. Prosiding Seminar Nasional Simbiosis, Iii: 234–247.  

Sahin, S. K. and Albayrak, E. (2017). Some Ecological Needs Of The Species In The 

Aquatic Gastropods In Malatya Region (Turkey). Fresenius Environ. Bull, 26(1). 

Su, L.; Nan, B.; Hassell, K. L.; Craig, N. J. and Pettigrove, V. (2019). Microplastics 

Biomonitoring In Australian Urban Wetlands Using A Common Noxious Fish 

(Gambusia Holbrooki). Chemosphere, 228: 65–74.  

Szymańska, M. and Obolewski, K. (2020). Microplastics As Contaminants In 

Freshwater Environments: A Multidisciplinary Review. Ecohydrol Hydrobiol, 

20(3): 333–345.  

Thushari, G. G. N.; Senevirathna, J. D. M.; Yakupitiyage, A. and Chavanich, S. 

(2017). Effects Of Microplastics On Sessile Invertebrates In The Eastern Coast 

Of Thailand: An Approach To Coastal Zone Conservation. Mar. Pollut. Bull, 

124(1).  

Victoria, A. V. (2016). Microplastic Contamination in Fresh Water. 

https://www.researchgate.net/publication/312159424_Kontaminasi_Mikroplasti

k_Di_Perairan_Tawar 

Wagner, M.; Scherer, C.; Alvarez-Muñoz, D.; Brennholt, N.; Bourrain, X.; 

Buchinger, S.; Fries, E.; Grosbois, C.; Klasmeier, J.; Marti, T.; Rodriguez-

Mozaz, S.; Urbatzka, R.; Vethaak, A. D.; Winther-Nielsen, M. and 

Reifferscheid, G. (2014). Microplastics In Freshwater Ecosystems: What We 

Know And What We Need To Know. Environ. Sci. Eur, 26(1): 1–9.  

Wahyuning Tyas, M. and Widiyanto, J. (2015). Identification of Gastropods in the 

Gandong Sub-Das of Kerik Takeran Village. Florea : Jurnal Biologi Dan 

Pembelajarannya, 2(2): 52–57.  

Widianto, E. (2020). Brantas River in Malang and Microplastic Contaminated Rocks, 

Next Steps?. Mongabay.Co.Id. Mongabay. 

Https://Www.Mongabay.Co.Id/2020/09/26/Sungai-Brantas-Di-Malang-Dan-

Batu-Terkontaminasi-Mikroplastik-Langkah-Lanjutan/ 

Wright, S. L.; Thompson, R. C. and Galloway, T. S. (2013). The Physical Impacts Of 

Microplastics On Marine Organisms: A Review. Environ. Pollut, 178: 483–492.  

Yetti, E.; Soedharma, D. and  Haryadi, S.P. (2011). Evaluasi Of Rivers Water Quality 

At Malang Upper Brantas River Basin Area In Relation To Land Use System 

And Its Surroundings People Activity. JPSL, 1: 10-15. 

Zaki, M. R. M.; Zaid, S. H. M.; Zainuddin, A. H. and Aris, A. Z. (2021). Microplastic 

Pollution In Tropical Estuary Gastropods: Abundance, Distribution And 

Potential Sources Of Klang River Estuary, Malaysia. Mar. Pollut. Bull, 162: 

111866.  



1575 
 

Contamination of Microplastics in Gastropod Sulcospira sp. from Upstream  

of the Brantas River in Indonesia 

 

 

Zulfa, M. (2022). Study of Gastropod Diversity in Lorotan Semar Waterfall, Kayen 

District, Pati Regency. Universitas Islam Negeri Walisongo. 

https://eprints.walisongo.ac.id/id/eprint/17906. 

 


