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ABSTRACT 
 
Ekas Bay is a semi-enclosed bay and estuary in the 
southern part of Lombok Island. Ekas Bay has an area 
of 5,312.68 hectares, although it is not very wide, this 
bay has its own uniqueness and is relatively 
protected from waves because it is located inland. In 
Ekas Bay itself, two river estuaries are found, namely 
the Awang River Estuary and the Kelongkong River 
Estuary. The existence of these two river estuaries 
has a negative impact on the condition of the waters 
of Ekas Bay because residue from household 
activities is carried away by the river current, one of 
which is plastic waste. The presence of microplastics 
on ocean coasts has a negative impact on sea water 
quality and the life of marine biota, microplastics 
cannot evaporate or degrade by themselves, 
microplastics will accumulate in sea water and the 
body parts of marine biota. This research aims to 
identify the type and abundance of microplastics in 
the Ekas Bay floating net cage area and the results 
obtained in water samples were that the abundance 
of microplastics at point A was 49.44 par/L, point B 
was 55.76 par/L and point C was 40.40 par /L. The 
abundance of microplastics in sediment samples at 
point A was 12.25 par/L, point B was 10.8 par/L and 
point C was 11.01 par/L. 

 
INTRODUCTION 

 
Indonesia is considered the second largest producer of plastic waste into marine waters 

after China. Around 3.2 million tonnes of plastic waste per year is generated from activities 
around the coast, 0.48-1.29 million tonnes per year will accumulate in sea waters. Various 
natural processes such as exposure to the sun and reactions with the aquatic environment can 
cause degradation and transformation of macroplastics into microplastics with effects that 
can harm the environment, aquatic biota and humans themselves (Dwiyitno et al., 2018). 
Microplastics in waters vary greatly in terms of composition and characteristics (size, shape, 
color, density and other properties). 
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The presence of microplastics on ocean coasts has a negative impact on sea water 
quality and the life of marine biota. Micro plastics cannot evaporate or degrade by themselves, 
microplastics will accumulate in sea water and the body parts of marine biota. Microplastics 
can be found in the surrounding environment, especially in marine coastal sediments 
throughout the world. Microplastics have various sizes, specific gravities and shapes (Duis & 
Coors, 2016). Plastic can be fragmented by chemical and physical factors such as sunlight, 
currents and waves into microplastics in various forms such as film fragments, granules, 
pellets, fiber and foam (Hidalgo-Ruz et al., 2012). 

Microplastics are generally found on the surface of sea water, this is because 
microplastics have a smaller density than sea water. The presence of microplastics in sediment 
is caused by microplastics floating in sea water carried by currents, waves and tides, until they 
eventually accumulate and become buried in coastal sediments. Microplastics can also settle 
on bottom substrates and sediments by the activity of microorganisms, biofouling and the 
presence of other particles attached to microplastics. Microplastics in sediment will continue 
to settle, so that the microplastic content at a certain depth can be used to estimate the age 
of the microplastics (Lusher et al., 2017). 

As an archipelagic province, West Nusa Tenggara has quite large potential for marine 
and fisheries resources, namely with a sea area of 29,159.04 km2 (59.13%) which is wider than 
its land area of 20,153.15 km2 (40.87%). West Nusa Tenggara Province has a fairly complete 
aquatic ecosystem, such as pelagic sea waters, demersal seas, coastal ecosystems and small 
islands which are rich in coral reefs, seagrass beds, mangroves and public waters such as 
reservoirs, lakes, rivers and reservoirs which are abundant in fisheries and marine resources. 
(KKP, 2022). 

According to data from the Dinas Perikanan Provinsi NTB (2022), the potential of marine 
aquaculture resources is utilized to develop commodities that have economic value, including 
seaweed, pearls, grouper, snapper and pomfret. Important economic commodities developed 
in brackish water cultivation (ponds) include: shrimp, milkfish and seaweed Gracillaria sp. The 
high potential of fisheries owned by West Nusa Tenggara Province, especially on Lombok 
Island and the increasingly high level of pollution in the sea, means there is a need for research 
on the status of microplastic contamination in fish cultivation areas. The aim of this research 
is to determine the status of pollution and identify the type and abundance of microplastics 
present. is in the Ekas Bay floating net cage area. 

 
METHODS 

 
a. Time and Place 

This research was carried out from May to October 2023. The research location was 
carried out in the aquaculture water area located in Ekas Bay, East Lombok Regency. This 
location was chosen because it is a fish cultivation area that has important economic value such 
as lobster, grouper and pomfret. 
b. Material 

As for material which used that is distilled water for sterilize tool laboratory, 70% ethanol 
to kill bacteria, NaCl to separate microplastics with other particles, FeSO4 to reduce the 
sample solution water and H2O2 for remove material organic on sample, sample water, and 
sediment (Ayuningtyas, 2019). 
c. Tool 
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The research tools used are plankton nets for taking water samples (Nugroho et al., 
2018), Zip locks for containers for sediment samples that have been taken, sample bottles, 
cool boxes for storing samples, molds for taking sediment samples, cameras, measuring cups. 
250 ml, Erlenmeyer 500 ml, beaker glass 500 ml, dropper pipette, analytical scale for weighing 
samples, oven for drying samples, portable microscope for identifying microplastics, GPS for 
determining coordinates, petri dish, 30 cm ruler, sieve (mash), paper filter. 
d. Research Methodology 

The type of this study was description quantitative. Objective This research is to see, 
review and describe with figures about object Which researched in accordance with 
circumstances field and interesting conclusion about  phenomenon which looks on moment 
study. Taking data use method exploration with method taking sample in a way direct on 3 
Station in 1 location in Ekas Bay namely, the floating net cage area, 200 m before the floating 
net cage and at the mouth of the river. 
e. Research Procedure 

Sampling was carried out directly in the field (in situ). Sediment samples were taken 
using a modified Ekman grab, namely a pipe measuring 5 cm in diameter and 10 cm high. 
Sample testing in this study aims to provide treatment to the samples that have been obtained 
for data analysis. Sample analysis aims to determine the number, shape and type of 
microplastic polymers present in water and sediment. The following are the stages of sample 
testing and research data analysis. The sediment samples that have been taken are then 
sieved to separate large sand substrates, then the samples are dissolved in water and filtered 
using a plankton net (Prata et al., 2019). The filtered samples are stored in a container for 
further observation and analysis in the laboratory (ex situ). The microplastic particles were 
then observed using a microscope. The checking of microplastic objects refers to the methods 
of De-Witte et al. (2014); Shim et al. (2017); Campbel et al. (2017). Identification of 
microplastic samples refers to Hidalgo-Ruz et al. (2012); De Witte et al. (2014); Masura et al. 
(2015); and Virsek et al. (2016). 

 
RESULTS 

 
Description of Ekas Bay 

Ekas Bay is a semi-enclosed bay and is an estuary in the southern part of the island 
Lombok. Ekas Bay have wide 5,312.68 hectares, although not so wide but bay This own 
uniqueness separately And relatively protected to wave because location indented to in. In 
Ekas Bay itself Two river estuaries were found, namely estuary River Awang and estuary River 
Kelongkong. The waters of Ekas Bay are part of a vulnerable and complex coastal area, 
especially because the characteristics of coastal areas are greatly influenced by the interaction 
of ocean and land. The influence of these two regions results in the dynamics of various 
environmental parameters. 

The sampling locations are divided into three points, namely, (a): water and sediment in 
estuary, (b): water and sediment in 200 m around floating net cage, (c): water and sediment 
in floating net cage. 
Results of Identification of Microplastic Abundance 
1. Total Abundance of Microplastics in Water 

The results of identifying the abundance of microplastics at each station can be seen in 
Figure 1 below. 
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Figure 1. Abundance of Microplastics in Water 

 
Based on the results of observations on water samples carried out in this study, the 

highest abundance of microplastics was found at the location 200m before the floating net 
cage, namely 55.70 par/l. at the estuary sampling point, it was found to be 49.44 par/l and the 
lowest abundance of microplastics was found at the location next to the floating net cage at 
40.4 par/l. 
2. Total Abundance of Microplastics in Sediments 
 

 
Figure 2. Microplastic Abundance in Sediment 

 
Sediment samples used in this study were taken from three different points, namely at 

the estuary point, 200m before the floating net cage and at the floating net cage. sediment 
samples were taken, then the total abundance of microplastics from the three different points 
was calculated. the results of the total abundance of microplastics in this study can be seen in 
figure 2. the highest total abundance was in sediment samples, namely there were sediment 
samples at the estuary point of 12.25 par/g, the total abundance in floating net cage was 11.01 
par/g and the lowest abundance was in 200m before floating net cage of 10.8 par/g. 
Results of Identification of Microplastic Types 
1. Types of Microplastics 

Based on the research results, the types of microplastics found in this study in water and 
sediment were microplastic fragments, fibers, pellets and films. The shapes and types of 
microplastics found can be seen in Figure 3 below. 
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Figure 3. Types of Microplastics 
 
Percentage of Abundance of Microplastic Types in Water 

After calculating the total abundance of microplastics in the water after the research 

  

(a) Fiber Type Microplastics (b) Fiber Type Microplastics 

  

(c) Fragment Type Microplastics (d) Fragment Type Microplastics 

 

 

(e) Pellet Type Microplastics (f) Film type microplastics 
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samples were calculated, the types and abundance were then identified. This aims to get an 
idea of the origin of the microplastic contamination in the water and at each sampling location. 
The percentage of abundance of microplastic types in the water in Ekas Bay can be seen in 
Figure 4 below. 

 

 
Figure 4. Percentage Diagram of Abundance of Microplastic Types in Water 

 
Based on the results obtained at each station, the types of microplastics identified in 

this study were in the form of fibers, fragments, films and pellets. The percentage of fiber is 
the type of microplastic that is least found at all stations, which is 2% of the average at each 
station. The pellet type was obtained by 28% and the film type was obtained by 32%. In the 
calculation results, the largest type of microplastic obtained was the fragment type, which 
amounted to 38% of the total number of microplastics found. 
 
Percentage Abundance of Microplastic Types in Sediment 
 

 
Figure 5. Percentage of Microplastic Types in Sediment 
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Based on observations of the percentage of microplastic types in the sediment, it was 
found that the least fiber type was found, namely only 0.05% of the total identified samples. 
The pellet type was found at 22% and the fragment type at 35%. In the sediment samples, the 
most common type found was film, namely 43%. 

 
DISCUSSION 

 
Microplastic abundance is the number of microplastics present in a body of water. 

Plastic waste that has been degraded in the form of microplastics enters the waters and 
pollutes the ecosystem in Ekas Bay. Based on the results of research on water samples, it was 
found that the highest abundance of microplastics was 200 meters before the floating net 
cage with an average value of 55.76 par/ml. This result is because this area is close to the coast 
and will be greatly affected by anthropogenic activities carried out by local residents. The 
waters in the estuary were the sampling location with the second abundance of microplastic 
contamination, as much as 49.44 par/ml was found at this point. The estuary area is the final 
point of the flow of a river which carries various kinds of remains of human activities from the 
land area to the sea. This also influences microplastic pollution in the estuary area because it 
is the starting point between sea water and fresh water which usually tends to carry higher 
levels of pollutants due to human activities. The water sample at the floating net cage location 
was the lowest because at this point the influence of the current was strong enough, making 
the distribution of microplastics wider so that they were not easily caught when sampling was 
carried out. The presence of all types of microplastics in this study is influenced by the tides 
and currents that carry plastic food packaging waste scattered around the beach. This is in line 
with the statement by Nainggolan et al. (2022) which states that tides and currents influence 
the majority of microplastic sources obtained from community activities. 

The results of analysis of microplastic contamination in sediment at three sampling 
locations were different from the results obtained in waters. If the water sample area 200 m 
before the floating net cage is the location with the highest microplastic contamination, then 
for point sediment in the estuary it is the location with the highest microplastic contamination 
at 12.25 par/ml. The estuary area is the highest point of pollution because this location is 
where fresh water flows from rivers meet. The flow of river water generally carries waste 
towards the sea and will accumulate in the estuary area. This is what causes the pollution rate 
in the estuary area to be higher than in others. Apart from that, the muddy substrate in 
estuaries is also one of the causes because microplastic particles are trapped in the substrate. 
At the floating net cage location, microplastic contamination was found to be 11.01 par/ml, 
higher than at 200 m floating net cage, which was 10.8 par/ml. The sediment under the 
floating net cage contains microplastic contamination because it comes from nets or floats 
made from styrofoam from the floating net cage which have begun to rot and degrade into 
microplastics, causing contamination at this point. The abundance of microplastics in 
sediment is caused by plastic waste which is then degraded into microplastics so that they can 
spread on the surface of the water and then sink and settle in the sediment. This is in line with 
the statement of Mauludy et al. (2019) stating that this occurs due to mass transport, which 
makes the movement of microplastics tend to be slower compared to microplastics in the 
water column. Sediment has a low density, allowing microplastics to enter and become 
trapped in it. This statement is also in line with Ridlo et al. (2020) who stated that microplastics 
generally float because their density is smaller than sea water, they are carried by currents, 
waves and tides, eventually accumulating and buried in coastal sediments. Microplastics can 
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sink and settle on bottom substrates and sediments by the activity of microorganisms, 
biofuling and the presence of other attached particles. 

The highest percentage of microplastic types in water samples was fragment type 
microplastics which were found at 38% of the total abundance of water samples obtained. 
The type of microplastic fragments found in this research are like pieces of plastic, have an 
irregular shape, the surface looks thicker than the others. According to Hiwari et al. (2019) 
stated that most microplastics in the form of fragments have a low density so they float on 
the surface of the water. The high abundance of this type of microplastic fragment is thought 
to be caused by the use of drums in floating net cages whose outer layer degrades into 
microplastics, as well as floating net cage activities that use disposable drink bottles that are 
thrown into the water. This is in line with the statement of  Ulfa et al. (2022) which states that 
microplastic fragments can come from pieces of plastic products with strong synthetic 
polymers that have a denser density, such as from pipes, bottle caps, buckets, bottle waste, 
mica jars and etc. Likewise, research by Nugroho et al. (2018) stated that the type of 
microplastic that was most often found at each station was fragment type microplastic. This 
is proven because the fragments are the result of cutting plastic products with very strong 
synthetic polymers. 

The abundance of microplastic types found in sediment samples was obtained from the 
abundance of microplastic types which was different from the abundance of microplastic 
types in water. The most common type of microplastic found in sediment samples was the 
film type at 43%. Film type microplastics are shaped like very thin plastic sheets. Film-type 
microplastics are thought to come from plastic waste scattered around the beach and carried 
by water currents and degraded into microplastics. This is in accordance with research by 
Ningrum et al. (2022) film type microplastics come from plastic bags and other food packaging 
which tends to be transparent and has undergone degradation. Film-type microplastics come 
from the fragmentation of plastic bags or plastic packaging, which is the main plastic waste 
that is thrown into waters in coastal areas. 
 

CONCLUSION  
 

Based on the results of observations at each sampling point, it was found that the total 
abundance of microplastics in the water 200m before the floating net cage was 55.70 par/L, 
the estuary was 49.44 par/L and the floating net cage was 40.4 par/L. The highest total 
abundance in the sediment samples was in sediment samples at the estuary point 12.25 
par/g, the total abundance in the floating net cage was 11.01 par/g and the lowest 
abundance was 200m before the floating net cage at 10.8 par/g. The types of microplastics 
obtained in this research were fibers, fragments, films and pellets. This type of fiber was 
found in the lowest percentage in water and sediment samples, namely 2% and 0.05%. The 
fragment type was 38% in water and 35% in sediment, the film type was 32% in water and 
43% in sediment and the pellet type was found to be 28% in water and 22% in sediment. 
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