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INTRODUCTION

Microsplastics are often defined as plastic 
particles smaller than 5mm. Sources of micro-
plastic particles can be classified into two types 
(An et al., 2020). First, primary sources, where 
microplastic particles originate from plastic pel-
lets intentionally produced as raw materials for 
manufacturing various types of derivative plas-
tic products. Additionally, there are plastic pel-
lets (microbeads) produced and used as ingredi-
ents in personal care products (Kalčíková et al., 
2017). The second source is secondary sources, 

where microplastic particles result from the frag-
mentation of various plastic materials. Although 
plastic materials are relatively durable, they un-
dergo fragmentation into smaller sizes, including 
micro-sized particles, due to fragmentation pro-
cesses caused by oxidation, weathering pressure, 
and biological activity (Andrady and Koongolla, 
2022). Various poorly managed urban activities 
often become sources of plastic waste, including 
microplastics, in water bodies (Qiu et al., 2020).

Fish are among the aquatic organisms most 
vulnerable to consuming microplastic particles, 
either intentionally or unintentionally (Hamdhani 
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et al., 2024). These particles often resemble micro-
organisms (natural prey), increasing the chances 
that aquatic species will consume them or could 
be incorporated into benthic matrices of algae, 
sediment, and biofilm and thus are susceptible to 
inadvertent consumption by benthivores or graz-
ers (Lehtiniemi et al., 2018; Krause et al., 2021). 
Concerns arise because microplastic particles 
have the capacity to bind various hazardous and 
toxic substances (Rafa et al., 2023). Additionally, 
various additives used during the production of 
plastics can leach into the environment, potential-
ly having negative impacts on aquatic organisms, 
such as disruptions to reproductive processes and 
feeding habits (Banaee et al., 2024). Given the 
importance of aquatic organisms, especially fish 
as a food source, the presence of microplastics in 
aquatic environments requires serious attention.

The presence of microplastic particles has 
been detected in various aquatic environments, 
both marine and freshwater, including rivers 
(Gola et al., 2021; Hamdhani et al., 2024). Rivers 
flowing through urban areas show a higher occur-
rence of microplastic particles compared to those 
flowing through non-urban areas (Xu et al., 2021). 
This is largely due to the contribution of urban 
runoff and drainage, which carry various types of 
anthropogenic materials, including microplastic 
particles, into urban rivers (Wang et al., 2022).

In tropical regions with high rainfall intensity, 
the elevated runoff in urban areas, where water in-
filtration areas are relatively limited, further exacer-
bates the accumulation of anthropogenic materials, 
including microplastics, in surrounding water bod-
ies. The operation of urban wastewater treatment 

facilities also affects the amount of microplastics 
released into city rivers (Iyare et al., 2020). In fact, 
many cities worldwide still lack adequate waste-
water treatment facilities, or in some cases, do not 
have them at all (Hamdhani et al., 2020).

The Karang Mumus River, located in the heart 
of Samarinda City, the capital of East Kalimantan 
Province, Indonesia, is directly impacted by the 
lack of a municipal wastewater treatment facility 
in the city. As a result, untreated urban wastewater 
is discharged into the drainage system, eventually 
entering the river. This raises concerns about po-
tential contamination of the river’s water and sedi-
ment with microplastic particles. Although there 
have been reports of fish species in the Karang 
Mumus River consuming microplastic particles 
(Hamdhani et al., 2024), there is currently no data 
on the concentration of microplastics in its water 
or sediment (Figure 1). This highlights the press-
ing need for research into the abundance, distribu-
tion, particle types, and polymer characteristics of 
microplastics in the river’s water and sediment.

METHODOLOGY

Study location description

Pujowati et al. (2010) quantified that the 
catchment area of the Karang Mumus River is 
estimated to cover approximately 32.000 ha. The 
upstream section of the river consists of a reser-
voir fed by flows from several creeks. Calcula-
tions using ArcGIS revealed that the length of the 
Karang Mumus River from the reservoir to its 

Figure 1. Karang Mumus River at an urban stretch



98

Ecological Engineering & Environmental Technology 2025, 26(2), 96–108

confluence with the Mahakam River is approxi-
mately 18 km. The Karang Mumus River flows 
through several densely populated areas, includ-
ing passing by traditional markets, where illegal 
waste disposal into the river by the community 
still frequently occurs. The population density 
in Samarinda City reaches approximately 1.200 
people km-2 (Central Agency of Statistics, 2021).

Sampling

Field sampling was conducted on October 
29, 2023, at six selected sites along the Karang 
Mumus River. The last rainfall before sam-
pling occured on October 25, 2023 as much as 
15 mm. The sampling locations were selected 
based on their accessibility to the public and a 
minimum separation of 2.2 km between sites to 
minimize spatial autocorrelation. These sam-
pling sites become progressively more urban as 
you move downstream (Figure 2). At each site, 

three measurements were taken: two from op-
posite sides near the riverbank and one from 
the middle of the river. The average distance 
between the sampling sites was approximately 
3–4 kilometers. To assess microplastic concen-
trations in surface water, a filtration method was 
used. This involved filtering approximately 50 
liters of river water, collected within 30 cm of 
the surface, using a plankton net with a mesh 
size of 50 μm. The cod end of the net was then 
rinsed with distilled water into 500 ml glass ma-
son jars. To minimize contamination, the glass 
jars were rinsed with distilled water and sealed 
before sample collection. For assessing micro-
plastic concentrations in sediment, a Van Veen 
grab sampler was used, capable of collecting up 
to 1 liter of wet sediment. The sediment from 
each sampling point was transferred into 500 ml 
mason jars and labeled. The sediment type at all 
stations was qualitatively evaluated and identi-
fied as silty mud.

Figure 2. Map of sampling stations along Karang Mumus River
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Sample processing

The water samples were filtered using a vac-
uum pump and a specialized filter to capture mi-
croplastics (47 mm diameter, 1.6 μm pore size). 
To prevent excessive buildup, several filters were 
used for samples with high silt content. The filters 
were then carefully removed, placed in aluminum 
cups, and dried in an oven at 60 °C for 3 hours.

For the sediment samples, microplastics 
were extracted using a density separation proto-
col based on the method outlined by Stock et al., 
(2019). The sediment was first oven-dried at 60 
°C for approximately 48 hours until it reached 
a constant weight. The dried sediment was then 
homogenized using a ceramic mortar. Approxi-
mately 20 grams of this homogenized sediment 
were subjected to density separation using a satu-
rated NaCl solution in a mason jar, following the 
procedure described by Löder and Gerdts (2015). 
The jar was vigorously shaken, allowing plastic 
particles, due to their lower density, to float and 
separate from the sediment. These floating parti-
cles were then carefully collected from the super-
natant by filtration using a vacuum pump, similar 
to the water samples.

The digestion process of the samples was 
carried out if a significant amount of organic ma-
terial was found. If not, the prepared water and 
sediment samples were directly observed using a 
dissecting microscope with a maximum magnifi-
cation of 45×. Through microscopic observation, 
the types of microplastic particles, such as fibers, 
fragments, films, and beads, were identified fol-
lowing the guidelines developed by Hidalgo-Ruz 
et al. (2012). To minimize the risk of contamina-
tion by airborne synthetic microplastics during 
sample processing, the investigators used 100% 
cotton laboratory coats. All materials used in 
sample processing were thoroughly cleaned with 
distilled water before and after use. Beakers and 
aluminum cups were kept covered when not in 
use, and all processes were conducted in a labo-
ratory with closed doors and windows to reduce 
external contamination.

Data analysis 

Microplastic concentrations in surface water 
are measured in particles per liter of water, while 
in sediment, the concentration is reported as par-
ticles per kilogram of dried sediment. These units 
were chosen because they are standard in many 

microplastic studies (Dong et al., 2020; Eppehim-
er et al., 2021). The normality of data variation 
was first identified using the Skewness-Kurtosis 
test. Based on the normality test results, if the 
data meet the normality assumption, a one-way 
ANOVA was conducted. However, if the data do 
not meet the normality assumption, the Kruskal-
Wallis test was used to determine the significance 
of differences between sample groups. A signif-
icance level of alpha < 0.05 is applied in these 
statistical tests. All statistical calculations are per-
formed using Stata software (version 15.1) (Stata 
Statistical Software, 2017).

Attenuated total reflection Fourier-transform 
infrared spectroscopy (ATR-FTIR) was employed 
to identify the types of polymers. A proportional 
selection of microplastic particles, ranging in size 
from 1 to 5 mm, was made for this analysis. Fifty 
suspected microplastic particles were randomly 
chosen from both water and sediment samples to 
confirm their polymer types.

RESULTS AND DISCUSSION

Occurrence and spatial distribution   
of microplastics 

Microplastics were detected in all surface wa-
ter samples across the six sampling stations (St), 
with concentrations ranging from 2.73 to 4.79 
particles per liter, and an average of 3.61 ±1.26 
particles per liter (Table 1). The highest concen-
tration was recorded at St.6, located at the conflu-
ence with the Mahakam River, with 4.79 particles 
per liter. Conversely, the lowest concentration 
was found at St.3, with 2.73 particles per liter 
(Figure 3). Similarly, microplastics were also de-
tected in sediments at all six stations. The highest 
concentration in sediment was observed at St.5, 
with 1416.67 particles per kilogram, while the 
lowest was at St.1, with 983.33 particles per ki-
logram, and an across site average of 1222.22 ± 
308.80 particles per kilogram.

Several factors, such as plastic properties, 
hydrological conditions, and weather patterns, 
can influence the distribution of microplastics 
in surface waters and sediments (Liedermann et 
al., 2018; He et al., 2021). Previous research has 
shown that microplastic concentrations in river 
systems tend to increase downstream, due to in-
creasing inputs from urban runoff and atmospher-
ic deposition along the river’s length (McCormick 
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Table 1. Abundance of microplastics by types collected from surface waters and sediments

Station Sub-station
Surface waters (particles/L) Sediments (particles/kg dried sediment)

Fiber Fragment Film Bead Total Fiber Fragment Film Bead Total

St.1

River right 0.76 0.36 0.56 0 1.68 200 400 800 0 1400

Thalweg 1.16 1.32 1.84 0.12 4.44 300 150 300 0 750

River left 1.04 0.92 1.36 0.04 3.36 0 350 450 0 800

Average 3.16 983.33

St.2

River right 2.28 1.88 2.04 0 6.2 1000 100 350 0 1450

Thalweg 1.96 0.6 1.32 0.04 3.92 550 50 200 0 800

River left 1.88 0.4 1.32 0 3.6 650 200 200 0 1050

Average 4.57 1100.00

St.3

River right 1.68 0.56 0.76 0 3 500 300 750 0 1550

Thalweg 1.8 0.64 0.8 0 3.24 400 350 600 0 1350

River left 1.32 0.4 0.24 0 1.96 450 250 200 0 900

Average 2.73 1266.67

St.4

River right 0.8 0.68 1.52 0 3 400 250 450 0 1100

Thalweg 0.8 0.96 2.6 0.04 4.4 400 350 500 0 1250

River left 0.28 0.44 1.2 0 1.92 550 400 550 0 1500

Average 3.1 1283.33

St.5

River right 0.68 1 2.32 0 4 200 500 1000 0 1700

Thalweg 0.4 0.48 1.36 0 2.24 150 550 750 0 1450

River left 0.88 0.6 2.16 0 3.64 200 200 700 0 1100

Average 3.29 1416.67

St.6

River right 0.84 1.32 2.72 0 4.88 100 350 1150 0 1600

Thalweg 0.4 0.56 2.64 0 3.6 250 400 750 0 1400

River left 0.92 1.28 3.68 0 5.88 50 300 500 0 850

Average 4.79 1283.33

Total Average = 3.61 ±1.26 Total Average = 1222.22 ±308.80

Figure 3. Abundance of microplastics in surface waters and sediments through flow distance 
of Karang Mumus River
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et al., 2014; Kernchen et al., 2022). In this study, 
such a pattern was not obvious: variations in mi-
croplastic concentrations were observed in both 
surface waters and sediments, indicating that 
concentrations at certain sites were not always 
higher than those upstream. For instance, in the 
Karang Mumus River, the surface water at St.2 
had a higher microplastic concentration than the 
downstream stations (St.3–5). In the sediments, 
microplastic concentrations generally increased 
along longitudinal downstream, except at St.6, 
where a slight decline was noted. St.6 is located at 
the confluence of the Karang Mumus River and the 
Mahakam River, which is a much larger river and 
significantly affects the tide patterns in the Karang 
Mumus River. Previous studies have indicated that 
tidal influences at river confluences can impact 
the concentration and distribution of microplastics 
in both surface waters and sediments (Lin et al., 
2018; Fatema et al., 2023). Despite the variations 
in microplastic concentrations among stations in 
this study, no significant differences were found 
between the stations in either surface waters or 
sediments (Kruskal-Wallis test, p > 0.05).

The average concentration of microplastics 
in the surface water of the Karang Mumus River 
(3.61 ± 1.26 particles/L) falls within the range 
reported in some literature (Table 2). Our ob-
served microplastic concentrations in water was 

relatively higher compared to those found in the 
more densely populated Tsurumi and Arakawa 
Rivers in Japan. Interestingly, the Tsurumi River’s 
catchment area is slightly smaller, while the Ara-
kawa River’s catchment is nearly ten times larger 
than that of the Karang Mumus River (Kameda 
et al., 2021; Sankoda and Yamada, 2021). Japan 
is also a developed nation with waste collection 
and recycling services as well as wastewater 
treatment facilities (Takeuchi and Tanaka, 2020), 
which likely contributes to the lower concentra-
tions relative to our samples. Microplastic con-
centrations in the Karang Mumus River are rela-
tively similar to those observed in the urban Pearl 
and Fenghua Rivers in China, the Vistula River in 
Poland, and the Brantas and Ciwalengke Rivers 
in Indonesia, even though these rivers have much 
larger catchment areas compared to the Karang 
Mumus River (Alam et al., 2019; Buwono et al., 
2021; Lin et al., 2018; Sekudewicz et al., 2021; 
Xu et al., 2021). Conversely, a study reported sig-
nificantly higher microplastic concentrations in 
the surface waters of the Day River in Vietnam 
(Thi et al., 2021).

The average microplastic concentration (Table 
1) observed in this study (1222.22 ± 308.80 par-
ticles/kg of dried sediment) falls within the range 
reported by Lin et al. (2018) for the Pearl River 
in China but is higher than those documented for 

Table 2. Results of microplastic particle concentration in surface waters and sediments collected from several 
other studied urban river systems

River – catchment Location Residents
Concentration in 
surface waters

(particles/L)

Concentration in 
sediments

(particles/kg dried 
sediments)

Reference

Tsurumi River – 
235 km2 Japan 2 million (2021) 0.3–1.24 – Kameda et al., 

2021
Pearl River – 
453,700 km2 Guangzhou, China 15 million (2016) 0.38–7.92 80–9597 Lin et al., 2018

Arakawa River – 
2940 km2 Tokyo, Japan 37 million 0.0018 – Sankoda and 

Yamada, 2021
Vistula River – 
183,174 km2 Warsaw, Poland 3.27 million 1.6–2.55 190–580 Sekudewicz et al., 

2021

Day River – 7500 km2 Vietnam – 270 ± 61 -
863 ± 132 – Thi et al., 2021

River Tame – 146 km2 Birmingham, UK 1.1 million (2021) – 165 Tibbetts et al., 
2018

Multiple rivers China – – 802 Peng et al., 2018

Yushan River China – – 30–70 Niu et al., 2021

Fenghua River Ningbo, China 9.6 million 0.3–4.0 – Xu et al., 2021

Ciwalengke River Majalaya, Indonesia – 5.85 ± 3.28 30.3 ± 15.9 Alam et al., 2019
Brantas River – 
11.900 km2 East Java, Indonesia – 0.13–5.47 – Buwono et al., 

2021
Karang Mumus River 
– 322 km2 Samarinda-Indonesia 834,824 (2022) 3.61 ±1.26 1222.22 ±308.80 This study
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the Vistula River in Poland, the River Tame in the 
UK, the Ciwalengke River in Indonesia, and sev-
eral other rivers in China (Peng et al., 2018; Alam 
et al., 2019; Tibbetts et al., 2018; Niu et al., 2021; 
Sekudewicz et al., 2021).

Sediment samples can provide insights into 
the long-term interactions between water and 
land interfaces (Eppehimer et al., 2021; Lwanga 
et al., 2022) and provide valuable insights into 
the movement and fate of pollutants. The Karang 
Mumus River flows through the urban areas of 
Samarinda City and is affected by various anthro-
pogenic activities. Microplastics in this area like-
ly originate from land-based, residential sources 
and are transported via storm water runoff or 
sewage discharge into the river. Other sources in-
clude illegal residential settlements that still exist 
in some parts of the riparian buffer zone along the 
Karang Mumus River. The Samarinda City Gov-
ernment has been working to gradually relocate 
residents living along the riverbanks since 1998 
(Shafira et al., 2019), but some areas still have 
residents living close to the river (Figure 1). Ad-
ditionally, untreated sewage from the city that 
discharges into the Karang Mumus River may 
also introduce microplastics into the river system. 
Through the process of deposition, microplastics 
tend to accumulate in river sediments, making it 
challenging to assess the risk posed by microplas-
tics in freshwater sediments due to the complex 
transport and accumulation processes involved.

Morphological characteristics of microplastics

Microplastic fibers, fragments, films, and 
beads were frequently found in surface water 
samples (Figure 4). All types of microplastics 

were detected at every substation, except for 
beads, which were only observed at two substa-
tions in St.1 and one substation each in St.2 and 
St.4. Films were the most prevalent type, making 
up 47% of the total and present in 100% of surface 
water samples. Fibers were the second most com-
mon, accounting for 31%, and were also found 
in all surface water samples. Fragments were the 
third most common type, constituting 22%, and 
were present in 100% of surface water samples. 
Beads, however, were much less common, mak-
ing up only 0.37% of the total and detected in just 
33.3% of the surface water samples (not shown in 
the graph).

In sediment samples, microplastic fibers, 
fragments, and films were commonly observed, 
but no beads were detected (Figure 4). Similarly, 
films were the most prevalent type in sediments, 
comprising 46% of the total microplastic concen-
tration and found in 100% of the sediment sam-
ples. Fibers were the second most common type, 
accounting for 29%, and were present in 87.5% of 
the sediment samples. Fragments made up 25% of 
the total and were found in all sediment samples.

There was no significant difference in the 
distribution of microplastic types between sur-
face waters and sediments (Kruskal-Wallis test, 
p = 0.06). In this statistical analysis, microplastic 
beads were excluded due to their very small pro-
portion (< 1%) in surface water samples and their 
absence in sediment samples.

Our findings that film was the most common 
type of microplastic in both surface waters and 
sediments is intuitive due to the prevalence of 
plastic bag use in Samrinda City. Microplastic film 
are secondary microplastics typically created by 
the fragmentation of plastic packaging and plastic 

Figure 4. Percentage of microplastic particle types
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bags (An et al., 2020). Like many other developing 
cities worldwide, Samarinda, with a population of 
over 800,000, relies heavily on plastic wrappings 
and bags for daily convenience. Unfortunately, 
most of these plastics are not properly recycled or 
disposed of, leading to their breakdown into mi-
croplastics through various processes (An et al., 
2020). A lack of public awareness about proper 
plastic disposal contributes to this issue.

These findings also indicate that fiber micro-
plastics are the second most commonly found 
type. Fiber microplastic particles are typically 
derived from textile products (Rebelein et al., 
2021). The supply of fiber particles in aquatic en-
vironments generally originates from the degra-
dation of textile materials. Clothing and various 
types of fabrics release numerous fiber particles 
during use and washing. It is estimated that nearly 
2.000 particles are released from a single garment 
or piece of fabric during washing (Browne et al., 
2011). While wastewater treatment facilities can 
separate some of these fiber particles from wash-
ing water, a significant portion still escapes into 
aquatic environments (Browne et al., 2011). To 
date, Samarinda City lacks a municipal wastewa-
ter treatment facility, resulting in untreated do-
mestic wastewater, including that from laundry 
activities, being directly discharged through the 
municipal sewage system into nearby rivers and 
lakes, including the Karang Mumus River.

The findings of this study are surprising be-
cause many previous studies on freshwater envi-
ronments have reported that microplastic fibers 
are the most common type of microplastics in sur-
face waters and sediments (Alam et al., 2019; Lin 
et al., 2018; Wang et al., 2017). Fragments likely 
originate from the breakdown of hard plastics and 
outer packaging (An et al., 2020). Indeed, during 
sampling, large plastic debris was observed in the 
Karang Mumus River, and this debris gradually 
fragments over time due to natural physical and 
chemical processes, contributing to the presence of 
microplastic fragments in the water and sediment.

Microbeads, which are prevalent in numerous 
cleaning and cosmetic products are another type of 
microplastic (Miraj et al., 2021). Consumer prod-
ucts containing microbeads are just one of many 
visible and hidden sources of microplastics in the 
environment. The inadvertent release of plastic 
pellets during production and transport also exac-
erbates this issue (Rochman, 2013). Indonesia cur-
rently lacks regulations on the use of microbeads 

in personal care products, suggesting a potential 
rise in microplastic pollution in the future.

Polymer identification of microplastics

In this study, fifty randomly selected micro-
plastic samples were analyzed using FTIR (Table 
3). Among the particles found in surface waters, 
64% were identified as polyethylene/polyester, 
20% as polystyrene, 6% as nylon, 4% as olefin 
fiber, and 2% as polypropylene. In sediment sam-
ples, 58% of the particles were identified as poly-
ethylene/polyester, 14% as polypropylene, 10% 
as polystyrene, 6% as olefin fiber, 6% as nylon 
and 4% as polyvinyl chloride. The false positives 
accounted for 4% in surface water and 2% in sedi-
ment. Figure 5 shows the infrared spectrum of the 
two most commonly found microplastic particles 
in this study.

Plastics differ in their chemical makeup, lead-
ing to varying effects on the environment (Ro-
drigues et al., 2019). Polypropylene and polyeth-
ylene are the most widely used plastics, primarily 
in the production of elastic films, packaging mate-
rials, automotive parts, pipes, and household items 
(Worm et al., 2017). PVC, or polyvinyl chloride, 
is a versatile plastic used in a variety of applica-
tions such as plumbing, construction materials, 
and automotive parts (Turner and Filella, 2021). 
Polyethylene is another common plastic, found 

Table 3. Percentage of microplastic composition from 
50 randomly selected particles from surface water and 
sediment samples

Compound name Surface 
waters (%)

Sediments 
(%)

Anso IV Halofresh, nylon fiber 0 6

Berkley polyethylene 0 4

Berkley polypropylene 2 14

Fortrel, polyester fiber 12 10

Nylon 6/6 6 0

Olefin fiber 4 6

Polyester,  terephthalate based 10 6

Polyethylene, eraclene 80 6 4

Polyethylene, liten MB 62 24 26
Polyethylene, scolefin PE AG 
62 BA 12 8

Polystyrene, nope PS-netsark 
336M 20 10

Polyvinyl chloride – soft 0 4

Non plastic 4 2

Total 100 100
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in products like textile garments, food containers, 
and drink bottles. Polystyrene, often recognized 
by its brand name Styrofoam, is used in packaging 
and insulation materials (Ghatge et al., 2020).

Most plastic polymers are relatively low in 
toxicity because they are insoluble in water and 
biochemically inert due to their large molecular 
weight (Worm et al., 2017). However, plastics are 
made up of harmful monomers like styrene and 
vinyl chloride, which are linked together to cre-
ate synthetic polymers. Traces of these toxic and 
cancer-causing substances can remain in plastic 
products, posing health risks (Wiesinger et al., 

2021). For example, under laboratory conditions, 
Castro et al. (2022) found that polyethylene sig-
nificantly reduced the larval length of Chirono-
mus sancticaroli and the body length of Daphnia 
magna. Additionally, Kaloyianni et al. (2021) re-
ported that exposure to polystyrene microplastics 
caused toxicity to the gills and liver of two fresh-
water fish species.

The findings of this study highlight the need 
for addressing microplastic contamination in 
the Karang Mumus River due to its potential to 
disrupt aquatic life, which could indirectly af-
fect human health. There is an urgent need for 

Figure 5. The infrared spectrum of the two microplastic particles found in current study, which were identified 
as polyethylene and polystyrene
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further research to track changes in microplas-
tic concentrations in surface water and sedi-
ments over time (across different seasons) and 
to monitor microplastic levels in various aquatic 
organisms, particularly fish that are commonly 
consumed by people. A prior study on the Ka-
rang Mumus River reported an average micro-
plastic abundance of 22.40 (SE: 2.5) in Silver 
Barb fish (Barbonymus gonionotus) (Hamdhani 
et al., 2024). 

CONCLUSIONS

The current study successfully examined 
the longitudinal abundance and dispersal of mi-
croplastics in the urban tropical Karang Mumus 
River, East Kalimantan, Indonesia. Microplastics 
were found in all water and sediment samples 
collected from six different sites. The average 
concentration of microplastics was 3.61 ±1.26 
particles per liter of surface water and 1222.22 ± 
308.80 particles per kilogram of sediment. These 
findings align with previous research on micro-
plastic pollution in urban river systems. Interest-
ingly, no clear pattern was observed in microplas-
tic concentrations from upstream to downstream.

Microplastic fibers, fragments, and films were 
commonly observed, with films being the most 
prevalent type, followed by fibers and fragments 
in both surface water and sediment. In surface 
waters, the majority of particles were identified 
as polyethylene, followed by polystyrene, nylon, 
olefin fiber, and polypropylene. Similarly, in sedi-
ments, polyethylene was the dominant type, fol-
lowed by polypropylene, polystyrene, olefin fiber, 
and polyvinyl chloride.

The occurrence of microplastic in urban Ka-
rang Mumus River requires attention due to the 
potential impact on aquatic biota, which then 
potentially have an indirect impact on humans. 
Further research is urgently needed to understand 
the dynamics of microplastic concentrations in 
surface water and sediment over time (seasonal 
change), including observing microplastic con-
centrations in various aquatic organisms, mainly 
fish that are frequently consumed by the public.
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