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Article History ABSTRACT 

Received : 1 10 February 2021 Microplastics are harmful to the ecosystem and need to solve immediately. 
Detection of microplastic contamination is the first step to reduce plastics 
pollution. Estuarine in Puger has a high potential for microplastic pollution related 
to the multifunction of waters as ports, tourism, fish market, fish processing, and 
human settlements. However, there are no studies related to microplastic 
contamination in the area. The objectives of this research were to determine 
microplastic contamination in the estuarine located in Puger District, Jember 
Regency, Indonesia. The research results were the first evidence to inform the 
society and local government about the actual condition of plastic pollution, 
especially in the aquatic ecosystem. The sampling sites were determined by 
purposive sampling. Fifty liters of water from each station (with three repetitions) 
were taken using a 24V water pump and then filtered using stainless steel filter 
(mesh 5 mm and 0.2 mm). The filtered samples were placed in a sterile bottle 
sample, stored at 4 ± 20C. Microplastics were counted and categorized according to 
size, color, and type under a microscope stereo. Microplastic abundance was 
calculated based on the number of microplastic particles identified per liter of 
sample water (particle/liter). The result showed that the study area was 
contaminated by microplastics throughout site sampling, with abundances varying 
from 0.03 particles/liter to 0.19 particles/liter. The highest microplastic abundance 
found near the fishery market. The microplastics also vary in size, color, and type. 
According to characterization, the sources of microplastic contamination come 
from human-based activities.  
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INTRODUCTION 

Sustainability of the marine ecosystem is one of 

the purposes of Sustainable Development Goals. A 

massive problem in the marine ecosystem nowadays 

is plastic debris contamination from land-based 

activities and marine-based activities (Clark et al., 

2016). Plastic is a persistent pollutant in the 

environment. It needs a long time to break down 

into smaller sizes, reaching micro and nanometer 

(Wagner & Lambert, 2018; GESAMP Joint Group 

of Experts on the Scientific Aspects of Marine 

Environmental Protection, 2016). Its persistent and 

buoyant properties contributed to widespread 

microplastics in the marine ecosystem (Ng & 

Obbard, 2006).  

Microplastics are plastic with 0.02 mm - 5 mm 

size. Microplastics are harmful in the environment 

because it is difficult to degrade, so this particles 

accumulate in water bodies, sediments, and 

organisms to the food chain and end up with 

humans as top predators in the food chain (Jabeen et 

al., 2017; Wagner & Lambert, 2018). Microplastics 

in organisms cause a direct effect as irritation to the 

digestive tract and cause physiological disruptions 

(Brennecke et al., 2015; Franzellitti et al., 2019). 
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Many studies reported that plastic debris 

contamination, particularly microplastic occurs in 

estuarine and coastal in Indonesia (Joesidawati, 

2018; Ayuningtyas, 2019; Cordova et al., 2019; 

Cordova & Hernawan, 2018; Taryono et al., 2020). 

Estuarine is a potential area that accumulates 

plastic debris from land-based sources along river 

streams and becomes marine ecosystem pollutants 

(Zhao et al., 2014; Kurniawan & Imron, 2019). 

Bauer-civiello et al. (2019) also clarify that 

mismanage waste from urban area contribute the 

input of plastic debris in the environment. It means 

that areas surrounded by the density of population 

activitis have more significant potential in 

contaminating microplastics because of plastic 

product use (Widianarko & Hantoro, 2018). This 

condition can alter the sustainability of the estuary 

and marine ecosystem. Moreover, it can decrease 

ecosystem productivity.  

The adverse effect that occurs from the 

widespread microplastic pollution needs to solve 

immediately. In this case, detecting microplastic 

contamination is an urgent step to reduce pollution 

(Xu et al., 2018). Although many researchers 

reported contamination of microplastic in Indonesia, 

there are no reports related to microplastic 

pollution studies in the estuarine along Puger 

Coastal, Jember Regency. The Puger Coastal has a 

high potential for microplastic pollution because of 

its multifunctional designation of waters as ports, 

tourism, fishery market place, fish processing 

industry, and residential areas. Moreover, two 

estuaries (such as Bedadung and Getem estuary) are 

critical areas for accumulating various pollutants 

from land-based activities (Wagner & Lambert, 

2018; Xu et al., 2018; Maherlsa et al., 2019).   

This research aimed to determine and 

characterize microplastic contamination in the 

estuarine along Puger coastal, Jember Regency. 

The research results were the first evidence that 

inform the society and local government about the 

actual condition of plastic pollution, especially in 

the aquatic ecosystem. Moreover, it hopefully can 

be used to improve the policy of waste management 

in Jember Regency. 

 

MATERIALS AND METHODS 

 

Study area 

The sampling site of this research was the 

estuarian on the Puger Coastal, Jember Regency 

(Figure 1). Determination of sampling sites based 

on purposive sampling adjusted to the designation 

of waters, including 1). Near Tambak (near the 

shrimp pond), latitude: -8,277069 and longitude: 

113,540783; 2). Estuary Getem, latitude: -8,384666 

and longitude: 113,411809; 3). Estuary Bedadung 

/Pelawangan, Latitude: -8,382126 and longitude: 

113,472933; 4). Tempat Pelelangan Ikan (TPI)/ 

Fishery market, latitude: -8.379272 and longitude: 

113,476113. The study was conducted from October 

2019 until February 2020. 

 

Sampling Methods 

Fifty liters of water from each station were 

taken (with three repetitions) using 24 Volt water 

pumping. The sample was then filtered using a 

stainless steel filter with a mesh stack (size 5 mm 

and 0,2 mm). The filtered samples were placed in 

bottle samples and stored at 40C ± 20C. The 

equipment was rinsed first with ddH2O to avoid 

contamination. 

 

Sample Preparation 

The samples were transferred to the 

Erlenmeyer tube and dried in the oven at 80 - 900C 

for 24 hours. Then added 5 mL of 30% hydrogen 

peroxide (H2O2) and heated in a water bath at 800C 

for 24-48 hours. Hydrogen peroxide is the 

destruction solution to degrade the organic material 

(Cordova et al., 2019).  

 

Microplastics characterization  

Microplastics were identified under microscope 

stereo by particle size 0.2-5 mm, unsegmented, and 

unbranched structure. Based on the color, 

microplastics were categorized as black, 

transparent, and colored. Furthermore, based on the 

shape, microplastics were categorized as fibers, 

granules, fragments, and foam (Cordova et al., 

2019). 

 

Data Analysis 

Microplastic abundance was calculated based 

on the number of microplastic particles identified 

per liter of sample water (particle/liter). 

  
RESULTS AND DISCUSSION 

 
Abundance of microplastic in the study area 

The results showed that microplastics 

contaminated all sampling sites in the study area. 

The highest microplastic abundance was 0.19 

particles/liter, as observed at station 4 (estuarine 

near fishery market). The lowest microplastic 

abundance was found at station 3 (Bedadung 

estuarine) with 0.03 particles/liter (Figure 2). 
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Figure 1. Study area of Puger District, Jember Regency, Indonesia 

 Types, sizes, and colors of microplastics 

Besides the abundance, microplastics were also 

characterized into sizes, types, and colors (Figure 3 

and 4). This characterization is helpful to determine 

the source of microplastic contamination. The 

results showed that the identified microplastics 

were fragments (77.42%) and fiber (22.58%). 

According to Ayuningtyas (2019), microplastic 

fragment type was more abundant than fiber. The 

sources of the fragment derived from pieces of pipes, 

plastic bottles, and plastic bags. In comparison, the 

type of fiber derived from synthetic fabrics, ship 

waste fishermen, and fishing gear such as fishing 

nets and fishing lines. 

The size range of microplastic determines the 

potential effect of microplastics in the ecosystem, 

especially in the organism (Zhao et al., 2014). In 

this study, 40% of the total identified microplastics 

were between 1-5 mm in size. Furthermore, 33% 

and 27% were respectively for 0.3-0.5 mm and 0.5-1 

mm. The high abundance of microplastics in this 

size range (1-5 mm) indicates that microplastic 

particles have not been degraded for a long time 

(Cordova et al., 2019). Some factors that affected 

microplastic sizes' distribution are hydrodynamic 

condition, wind speed, and bio-fouling (Afdal et al., 

2019).  

 

 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

Figure 2. Abundance of microplastic in the study area 
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Figure 3. Microplastics characterization based on sizes, types, and colors in each station:  
1. Near Tambak; 2. Estuary Getem; 3. Estuary Bedadung; 4. Fishery Market 

 
 

 

 

 

 

 

       (a)            (b)                                    (c)                                   (d) 

Figure 4. Identified microplastics under microscope stereo: (a) 0,5-1 mm; Fragment, color; 
(b) 0.5-1 mm, Fiber, color; (c) 0.5-1 mm; Fragment, transparent; (d) 0.3-0.5 mm; Fiber, 
Color 
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Based on the colors, the identified microplastics 

were dominated as transparent (45%), colored 

(39%), and black (16%). Domination of transparent 

and colored microplastic indicated that 

contamination sources probably come from human 

activities, such as plastic, packaging, clothing, and 

fishing (Zhao et al., 2014).  Moreover, the 

transparent color is harmful and increases the 

potential for accidentally being eaten because it is 

hard to distinguish. Various colors, sizes, and 

shapes of plastic fragments similar to natural food 

resources and alter the potential of this contaminant 

ingested by the aquatic organism (Foekema et al., 

2013).  

Microplastic contamination in this study comes 

from human-based activities that enter the plastic 

debris in water bodies. The results support the fact 

that Asian rivers transport more plastics toward the 

ocean (van Calcar & van Emmerik, 2019). 

Moreover, microplastic availability in estuarine 

located in Puger District, Jember Regency, can 

interfere aquatic ecosystem and contribute as a 

pollutant to the Indian Ocean. The limited research 

about plastic debris pollution in Jember Regency 

needs further research about bioavailability and 

microplastic risk in organisms and ecosystems. 

 

 
CONCLUSION 

This study reported the first evidence that 

microplastics contaminate estuarine along Puger 

coastal. The highest microplastic abundance was 

0.19 particles/liter at near fishery market, followed 

by near Tambak and Estuarine Getem. The lowest 

microplastic abundance was found at Bedadung 

Estuarine with 0.03 particles/liter. According to 

sizes, types, and colors, the identified microplastics 

were respectively between 1-5 mm (40%), 0.3-0.5 

mm (33%), and 0.5-1 mm (27%); fragments (77.42%) 

and fiber (22.58%); transparent (45%), colored 

(39%), and black (16%).  

This study provides the first evidence that 

microplastic contaminate the aquatic ecosystem in 

Jember Regency. The data also provide information 

for the society to reduce plastic waste from the 

sources and the local government as a basic 

consideration to improve waste management policy. 
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