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Abstract. North Maluku has been the site of microplastic study for some years. The goal of this paper is 
to revisit the earlier analysis. The intent is to be a quick guide for scholars studying microplastics in North 
Maluku. Additionally, this article's goal is to quantitatively analyse some of the findings from the research 
that has been done. The terms "Microplastics in the North Maluku Sea" were entered into the search 
engines Google Scholar and Science Direct to conduct journal and research searches. Previous studies on 
microplastics on Mare Island looked at sediments in the island's waters and the levels of microplastics in 
various kinds of sea cucumbers. A total of 272 microplastic fragments were discovered in sea cucumbers. 
At the same time, two stations were doing a study on deposits. Microplastics weighing between 17,000 
and 37,000 particles/kg of dry sediment were discovered at the first station in Maregam. 13,839-30,666 
particles/kg of silt were discovered in Marekofo. According to research conducted on the island of 
Ternate, skipjack tuna contains up to 948 microplastic particles that were collected from 16 market fish 
samples. According to studies on other fish species like Epinephelus Fuscogutattus, E. coioides, and E. 
Suillus, the digestive tract of fish contains 594 microplastic particles. 
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1 Introduction 

Plastic is widely produced and will keep growing 

(Hsu et al., 2022) because of its durability, versatility, 

lightweight, and strength (Kautish et al., 2021; Okoffo 

et al., 2021). Plastic garbage disposal in rivers, coastal 

areas, and the sea has grown due to increased plastic 

production (Wang et al., 2022). Due to the growth of 

the plastic manufacturing industry, 391 million metric 

tonnes of plastic garbage were created globally in 

2020, as opposed to only 1.5 million metric tonnes in 

1950 (Zhou et al., 2022). According to many 

academics, if the rapid growth rate of plastic garbage in 

the waters continues, there will be more plastic than 

fish in the oceans by the year 2050 (Hasan Anik et al., 

2021). 

This waste plastic will decompose, erode, 

photodegrade, and fragment into microplastics (MP), 

which are less than 5 mm in size (Andrady, 2011), and 

even into minuscule fragments known as nanoplastics 

(Jaiswal et al., 2022). 

Microplastics threaten both humans and marine life 

since species can consume them at lower trophic levels 

because they are regarded as food. The larger sea 

species and people who eat the microbes later consume 

these organisms. The public will see things like fish 

(Sharma & Chatterjee, 2017).  

Humans exposed to microplastics have a risk of 

worsening health. Microplastics in aquatic ecosystems 

can negatively affect humans and other biota in the 

food chain (Browne et al., 2011). Other effects on 

living things exposed to microplastics are that they can 

inhibit enzyme production, reduce hormone levels, 

inhibit reproduction, disrupt the nervous system, 

trigger cancer cell growth, allergic reactions, cell 

damage, and metabolic disorders (Wright et al., 2013). 

Testing microplastics on rats being fed for 28 days 

with microplastics of the polystyrene type found 

microplastics distributed in the liver, kidney, and 

intestine, with larger particles regularly distributed in 

all tissues (Deng & Zhang, 2019). Microplastics, such 

as the placenta, are also found in human organs 

(Ragusa et al., 2021). 

In North Maluku's Mare Island conservation area, 

microplastics have been found in the seagrass 

sediments, according to a brief summary of recent 

research on the topic (Ramili & Umasangaji, 2022). 

The presence of microplastics in the marine 

environment is also evaluated by another literature 

analysis that focuses on determining the features and 

quantity of microplastics eaten by skipjack tuna sold in 

the Ternate market (Lessy & Sabar, 2021). 

The presence of microplastic particles in the 

digestive systems of reef fish, specifically Kasturian, 

Kampung Makassar, Mangga Dua, and Kalumata, in 

the waters surrounding Ternate Island was the subject 

of a different study that was evaluated (Henie et al., 

2021). In addition to evaluating the quantitative 

information that is currently available regarding the 

plastic debris that is adrift in Ternate Island's 

waterways (Muhdhar et al., 2020). 

2 Methodology 

Studies on microplastics in North Maluku are 

reviewed in this article. This study was located by 

searching for "microplastics in North Maluku" on the 

Google Scholar and Science Direct websites. Six 

studies were discovered in the data, including the first 

study on microplastics in sea cucumbers' digestive 

tracts in the Mare Island conservation area. Second, the 

buildup of sedimentary microplastics in Mare Island's 

seagrass meadows. Third, determine how much 

skipjack tuna has been consumed in terms of 

microplastic. Fourth, a review of microplastic 

fragments found in reef fish's gastrointestinal tract. 

Fifth, describe the traits and quantity of microplastics 

found in tuna stomachs. Sixth, ascertain the makeup of 

the various types of microplastic trash present in 

Ternate waters. The following six studies looked at the 

research area, the extraction technique for removing 

microplastics from their environment, the analytical 

technique (tools utilised), the types of microplastics 

analysed, the size and type of microplastics, and their 

shape. 

3 Result and Discussion 

There have only been two locations in North Maluku 

where microplastic research has been done: Mare 

Island and Ternate City. On Mare Island, studies 

concentrated on the number of microplastics found in 

sea cucumbers and their presence in sediments and 

seagrass meadows. It was investigated in Ternate to see 

how much microplastic was present in reef fish and 

skipjack tuna. The following table shows the research 

findings that need to be examined: 

Table 1. Microplastic Research Result in North Maluku 

Region Sample Morphology 

Microplastic 

Abundance 

(Particles) 

Ternate 

Island 

 

skipjack 

tuna 

Fibres, 

fragments, 

and films 

948 

Coral fish 

Fragments, 

films, foams, 

fibres, and 

pellets 

594 

Ternate 

Island 

Mackerel 

tuna 

Fibres, 

components, 

and films 

35 

Mare Island 

Sea 

Cucumbers 

Fibres and 

fragments 
272 

Seagrass 

sediments 

Fibres, 

filaments, 

fragments, 

and pellets 

30.000 – 
37.000 

Sources: Lessy & Sabar (2021); Henie et al(2021); 
Ramili & Umasangaji (2022).  

 

The quantity or number of microplastic particles 

discovered in the Mare Island seagrass bed sediments 
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is shown in Table 1. Mare Island has a lower 

population density, claim Ramili and Umasangaji 

(2022). However, microplastics are pretty high 

compared to other regions of the world. Without 

considering the local region's contribution to North 

Maluku, the findings are believed to have originated 

from a great distance and were conveyed by hydro-

oceanographic and meteorological forces. The high 

concentration of microplastics in sediments is also 

related to the ongoing erosion of deposits, which leads 

to the buildup of microplastics in deeper sediment 

layers (Hidalgo-Ruz et al., 2012). Gravity influences 

the microplastics that sink to the sediment's bottom 

because plastic has a higher density than water. As a 

result, plastic subsequently sinks and gathers in 

sediments (Wright et al., 2013). 

The accumulation of microplastics in seagrass 

sediments also suggests that seagrass beds can capture 

microplastics, as evidenced by the discovery of 

microplastics in seagrass sediments from China (Huang 

et al., 2022), England (Unsworth et al., 2021), the 

Pacific Ocean region, the Mediterranean (Dahl et al., 

2021), and the Baltic Sea (Kreitsberg et al., 2021). 

However, compared to other seagrass beds in various 

locations of the world that have been researched and in 

marine sediments, the average value of microplastic 

abundance found in the seagrass sediments on Mare 

Island is higher. 

Higher concentrations of microplastics are 

believed to be caused by factors such as poor coastal 

management and significant anthropogenic 

contamination (Huang et al., 2022). Geographically, 

microplastics originate outside of Mare but close to 

Mare Island, specifically Ternate Island, because 

Ternate produces more plastic garbage than Mare 

Island does, claim Ramili and Umasangaji (2022). 

However, this plastic trash breaks down into 

microplastics, which are transported to nearby regions 

like Mare Island by the local hydrodynamics. 

Even though the amount of each fish varied, 

microplastics were discovered in the digestive tract of 

samples of skipjack tuna. Nine hundred forty-eight 

microplastic particles, acquired from 16 fish samples 

over three sampling times, were the total amount of 

microplastic found in all models. The skipjack tuna 

sample from Bastiong Market included 360 

microplastic particles, the most of any sampling site. 

Following this were samples with 319 particles from 

the Dufa-Dufa market and 269 particles from the 

Gamalama market. 

Skipjack contains microplastics from home 

garbage, and other sources dumped into the water near 

Ternate. Fibre, film, and fragment-type microplastics 

were the ones that were discovered. Waste produced as 

a result of human activity can contain fragments. 

Different sources produce fragments of diverse sizes, 

shapes, and climates. In fishing nets, ropes, and 

synthetic textiles, which dump garbage into the ocean, 

monofilament can fragment into fibre, a sort of micro-

plastic. The most prevalent type of microplastic 

detected in sediments is fibre, which resembles thread. 

The low-density film is made of a polymer 

created when plastic packaging or bags are broken up. 

Fragments are more minor than film, yet both have a 

three-dimensional shape. They were cutting plastic 

objects with solid synthetic polymers resulting in 

fragments. The main microplastics industries produce 

as a source of raw materials for producing plastics are 

pellets. 

Microplastics were discovered in samples taken 

from the sea cucumbers' digestive tract. Sea 

cucumbers' gastrointestinal tracts include three 

different kinds of microplastics: fibre, pieces, and balls. 

According to multiple earlier investigations, fibre and 

fragments were also discovered in the digestive tracts 

of sea cucumbers on Tidung Island and Bintan Island 

(Sayogo et al., 2020; Idris et al., 2022). Numerous 

other kinds of microplastics are discovered in the 

digestive tract of different species of sea cucumber. In 

their native settings, such as seagrass ecosystems, 

different sea cucumber species have different forms of 

microplastics in their digestive tracts. Compared to 

other types of microplastics like films, foam, pellets, 

and balls, fibre and fragments are the microplastics 

most frequently found in the digestive tract of sea 

cucumbers. The most prevalent type of microplastic 

that can be identified in different marine creatures, 

according to Dahl et al. (2021), is made up of fibres 

and pieces. 

Reef fish showed microplastic fragments 

discovered in their stomachs and digestive systems in 

the waters off Ternate Island. Microplastics most likely 

originate from certain plastics people have put into the 

ocean. Microplastics in fish digestive systems are clear, 

black, pink, yellow, and red. Transparent and black 

were the most prevalent colours, whereas Epinephelus 

fuscogutattus and Synanceia fish tended to be 

predominantly pink and yellow, and Epinephelus 

coioides were mostly blue and red. 

4 Conclusion 

 Microplastic research in North Maluku is only a 

few—the most common microplastics found in 

seagrass sediments. Microplastic particles found 

ranged from 30,000 to 37,000 particles. The average 

value of microplastic abundance found in Mare Island 

seagrass sediments is higher than that of some other 

seagrass beds in several regions of the world that have 

been studied, as well as in marine sediments. These 

microplastics are suspected to originate from other 

areas around Mare Island, such as Ternate and Tidore, 

carried by local hydrodynamic conditions to other 

adjacent areas, such as Mare Island. Microplastics are 

also commonly found in skipjack tuna as many as 948 
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particles. The large amount of microplastic found in 

skipjack tuna is due to bioaccumulation and 

biomagnification, where skipjack tuna prey on small 

fish exposed to many microplastics. The more skipjack 

tuna consumes small fish, the more microplastic 

content in skipjack tuna. 
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