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RINGKASAN 

DODI FANHALEN SIREGAR. Analisis Pola Sirkulasi Laut dan Pengaruh 

Terhadap Distribusi Karakteristik Mikroplastik di Sedimen Laut Natuna. 

Dibimbing oleh AGUS SALEH ATMADIPOERA, ARIO DAMAR, dan 

YULIANTO SUTEJA. 

 

Sirkulasi laut memiliki peran penting dalam mengontrol pergerakan dan 

akumulasi partikel di lingkungan perairan, termasuk mikroplastik. Aktivitas 

antropogenik seperti perikanan, pelayaran, dan pembuangan limbah dari daratan 

berpotensi menjadi sumber utama masuknya partikel plastik ke laut. Mikroplastik 

yang berasal dari berbagai aktivitas manusia tersebut dapat terbawa arus laut dan 

mengendap di dasar laut, sehingga memengaruhi kondisi ekosistem sedimen. 

Penelitian ini bertujuan untuk menganalisis pola sirkulasi laut di perairan Natuna 

bagian dasar melalui pendekatan pemodelan numerik, menentukan kelimpahan, 

persebaran, serta karakteristik mikroplastik berdasarkan bentuk, ukuran, dan warna, 

serta menganalisis hubungan antara pola arus dengan distribusi dan karakteristik 

mikroplastik pada sedimen Laut Natuna. Sampel yang didapat adalah sedimen Laut 

Natuna pada bulan Maret 2024. Tahapan penelitian ini meliputi analisis pola 

sirkulasi arus laut dan ekstraksi mikroplastik meliputi identifikasi mikroplastik baik 

bentuk, ukuran dan warna. Ekstraksi mikroplastik dilakukan dengan penambahan 

ZNCL2 dan dilanjutkan dengan H2O2 30% air Aquades. Kualiti kontrol dilakukan 

untuk meminimalisir kontaminasi di lapangan dan di laboratorium. Adapun hasil 

identifikasi mikroplastik dengan menggunakan mikroskop yaitu sebanyak 258 

partikel terduga mikroplastik mikroplastik dengan bentuk Fragment, Fiber, dan 

Film; dengan warna : yaitu warna biru, warna hitam, warna kuning, warna putih 

(silver), bening, dan warna merah serta 4 kelas ukuran yaitu <300 μm, 300-500 μm, 

500-1000 μm, >1000 μm. Polietilena (PE), Polipropilena (PP), dan Polistirena (PS) 

merupakan 3 jenis polimer yang di temukan pada penelitian ini. Hasil uji PCA 

menunjukkan bahwa kecepatan arus laut (CS) memiliki hubungan yang erat dengan 

keberadaan mikroplastik jenis fiber berukuran kecil (<500 µm) dan berwarna 

merah, kuning, serta putih. Arah panah pada grafik PCA yang saling berdekatan 

menunjukkan korelasi positif di antara variabel-variabel tersebut, mengindikasikan 

bahwa peningkatan kecepatan arus cenderung disertai dengan peningkatan 

konsentrasi mikroplastik fiber berukuran kecil. Temuan ini menunjukkan bahwa 

dinamika fisik laut, khususnya kecepatan arus, memainkan peran penting dalam 

transportasi dan distribusi spasial mikroplastik di lingkungan laut, terutama untuk 

partikel-partikel ringan dan mudah tersuspensi seperti fiber. 

 

Kata kunci: Mikroplastik, Laut Natuna, Sirkulasi laut, Sedimen



 
 

SUMMARY 

DODI FANHALEN SIREGAR. Analysis of Ocean Circulation Patterns and Their 

Influence on the Distribution of Microplastic Characteristics in Natuna Sea 

Sediments. Supervised by AGUS SALEH ATMADIPOERA, ARIO DAMAR, and 

YULIANTO SUTEJA. 

 

Ocean circulation plays an important role in controlling the movement and 

accumulation of particles in aquatic environments, including microplastics. 

Anthropogenic activities such as fishing, shipping, and waste disposal from land 

have the potential to be major sources of plastic particles entering the ocean. 

Microplastics originating from various human activities can be carried by ocean 

currents and settle on the seafloor, thereby affecting the condition of sediment 

ecosystems. This study aims to analyze ocean circulation patterns in the bottom 

waters of Natuna through a numerical modeling approach, determine the 

abundance, distribution, and characteristics of microplastics based on shape, size, 

and color, and analyze the relationship between current patterns and the distribution 

and characteristics of microplastics in Natuna Sea sediments. The samples obtained 

were sediments from the Natuna Sea in March 2024. The stages of this research 

included analysis of ocean current circulation patterns and microplastic extraction, 

including identification of microplastics by shape, size, and color. Microplastic 

extraction was carried out by adding ZNCL2 and followed by 30% H2O2 in distilled 

water. Quality control was performed to minimize contamination in the field and in 

the laboratory. The results of microplastic identification using a microscope showed 

258 suspected microplastic particles in the form of fragments, fibers, and films; 

with colors: blue, black, yellow, white (silver), clear, and red, as well as 4 size 

classes, namely <300 μm, 300-500 μm, 500-1000 μm, >1000 μm. Polyethylene 

(PE), polypropylene (PP), and polystyrene (PS) were the three types of polymers 

found in this study. The PCA test results showed that ocean current speed (CS) was 

closely related to the presence of small (<500 µm) red, yellow, and white fiber-type 

microplastics. The arrows on the PCA graph that are close to each other indicate a 

positive correlation between these variables, suggesting that an increase in current 

velocity tends to be accompanied by an increase in the concentration of small fiber 

microplastics. These findings show that physical ocean dynamics, particularly 

current velocity, play an important role in the transport and spatial distribution of 

microplastics in the marine environment, especially for light and easily suspended 

particles such as fibers. 

 

Keywords: Ocean circulation, Microplastics, Natuna Sea, Sediment 
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