
 

33 
 

DAFTAR PUSTAKA 

Afdal, M., 2019. Kajian Kelimpahan Mikroplastik di Permukaan Perairan Pesisir Kota 
Makassar. Tesis, Program Magister. Program Studi Pengelolaan Sumber Daya 
Peisir Terpadu, Fakultas Ilmu Kelautan dan Perikanan. 

Afdal, M., Werorilangi, S., Faizal, A., and Tahir, A.,  2019. Studies on Microplastics 
Morphology Characteristics in the Coastal Water of Makassar City, South 
Sulawesi, Indonesia. International Journal of Environment, Agriculture and 
Biotechnology 4(4):1028–33. doi: 10.22161/ijeab.4421. 

Ahmad, T., Durrani, S. S., Iftikhar, F. J., Musharraf, S. G., and Malik, M. I., 2021. 
Concurrent Ring-Opening and Atom Transfer Radical Polymerization for Synthesis 
of Block Copolymers, and Their Comprehensive Chromatographic 
Characterization. European Polymer Journal 142(September 2020):110161. doi: 
10.1016/j.eurpolymj.2020.110161. 

Ashton, K., Holmes. L., and Turner, A., 2010. Association of Metals with Plastic 
Production Pellets in the Marine Environment. Marine Pollution Bulletin 
60(11):2050–55. doi: 10.1016/j.marpolbul.2010.07.014. 

Ayuningtyas, W. C., Yona, D., Julianda, S. H. S., Iranawati, F., 2019. Kelimpahan 
Mikroplastik Pada Perairan Di Banyuurip, Gresik, Jawa Timur. JFMR-Journal of 
Fisheries and Marine Research 3(1):41–45. doi: 10.21776/ub.jfmr.2019.003.01.5. 

Barbara, S., Pais, J., Antunes, J., Pequeno, J., Pires, A., Sobral, P., 2022. Seasonal 
Abundance and Distribution Patterns of Microplastics in the Lis River, Portugal. 
Sustainability: 1-18 

Barboza, L. G. A., Vethaak, A. D., Lavorante, B. R. B. O., Lundebye, A., and 
Guilhermino, L., 2018. Marine Microplastic Debris : An Emerging Issue for Food 
Security , Food Safety and Human Health. Marine Pollution Bulletin 
133(January):336–48. doi: 10.1016/j.marpolbul.2018.05.047. 

Barnes, D. K. A., Galgani, F., Thompson, R. C., and Barlaz, M., 2009. Accumulation 
and Fragmentation of Plastic Debris in Global Environments. Philosophical 
Transactions of the Royal Society B: Biological Sciences 364(1526):1985–98. doi: 
10.1098/rstb.2008.0205. 

Boucher, J., and D. Friot. 2017. Primary Microplastics in the Oceans: A Global 
Evaluation of Sources. IUCN.Gland. 

Badan Pusat Statistik. 2022. Kota Makassar Dalam Angka 2022. Badan Pusat Statistik 
Kota Makassar. 

Browne, M. A., Crump, P., Niven, S. J., Teuten, E., Tonkin, A., Galloway, T., and 
Thompson, R., 2011. Accumulation of Microplastic on Shorelines Woldwide: 
Sources and Sinks. Environmental Science and Technology 45(21):9175–79. doi: 
10.1021/es201811s. 

Cordova, M. R., 2017. PENCEMARAN PLASTIK DI LAUT. Oseana. 42:(3). 21–30. 

 

 



 

34 
 

De, S., Carlos, L., Oliveira, M., Ribeiro, F., Rocha, T. L., and Futter, M. N., 2018. 
Studies of the Effects of Microplastics on Aquatic Organisms: What Do We Know 
and Where Should We Focus Our Efforts in the Future? Science of the Total 
Environment 645:1029–39. doi: 10.1016/j.scitotenv.2018.07.207. 

Djaguna, A., Pelle, W. E., Schaduw, J. N. W., Manengkey, W. K. H., Rumampuk, N. D. 
C., Ngangi, E. L. A., 2013. Identifikasi Sampah Laut Di Pantai Tongkaina Dan 
Talawaan Bajo (Identification of Marine Debris on Tongkaina and Talawaan Bajo 
Beach). Jurnal Pesisir dan Laut Tropis. 7(3): 174-182 

Eriksen, M., Lebreton, L. C. M., Carson, H. S., Thiel, M., Moore, C. J., Borerro, J. C.,  
Galgani, F., Ryan, P. G., and Reisser, J., 2014. Plastic Pollution in the World’s 
Oceans: More than 5 Trillion Plastic Pieces Weighing over 250,000 Tons Afloat at 
Sea. PLoS ONE 9(12):1–15. doi: 10.1371/journal.pone.0111913. 

Essel, R, L., Engel, M., Carus andAhrens, R. H., 2015. Sources of Microplastics 
Relevant to Marine Protection in Germany., Köln, Germany.   

Guidelines for the Monitoring and Assessment of Plastic Litter in the Ocean: GESAMP 
Joint Group of Experts on the Scientific Aspects of Marine Environmental 
Protection.. 2019. Rep. Stud. GESAMP no 99:138. 

Hanif, K. H., Suprijanto, J., Pratikto, I., 2021. Identifikasi Mikroplastik Di Muara Sungai 
Kendal , Kabupaten Kendal Journal of Marine Research. 10(1):1–6. 

Hasibuan, N. H., Suryati, I., Leonardo, R., Risky, A., Ageng, P., and Addauwiyah, R., 
2020. Analisa Jenis, Bentuk Dan Kelimpahan Mikroplastik Di Sungai Sei 
Sikambing Medan. Jurnal Sains Dan Teknologi: Jurnal Keilmuan Dan Aplikasi 
Teknologi Industri 20(2):108. doi: 10.36275/stsp.v20i2.270. 

Iwasaki, S., Isobe, A., Kako, S., Uchida, K., and Tokai, T., 2017. Fate of Microplastics 
and Mesoplastics Carried by Surface Currents and Wind Waves: A Numerical 
Model Approach in the Sea of Japan. Marine Pollution Bulletin 121(1–2):85–96. 
doi: 10.1016/j.marpolbul.2017.05.057. 

Jambeck, J. R., Geyer, R., Wilcox, C., Siegler, T. R., Perryman, M., Andrady, A.,  
Narayan, R., and Law, K. L., 2015. The Ocean : The Ocean : Marine Pollution 
347(6223):768-. 

Kapo, F. A., Toruan, L. N. L., and Paulus, C. A., 2020. Jenis dan Kelimpahan 
Mikroplastik Pada Kolom Permukaan Air di Perairan Teluk Kupang. Jurnal Bahari 
Papadak 1(1):10–21. 

Kumar, A. G., Anjana, M., Hinduja, K., Sujitha, and Dharani, G., 2019. Review on 
Plastic Wastes in Marine Environment – Biodegradation and Biotechnological 
Solutions. Marine Pollution Bulletin (May):110733. doi: 
10.1016/j.marpolbul.2019.110733. 

Kühn, S., Elisa, L., Rebolledo, B., and Franeker, J. A. V., 2015. Deleterious Effects of 
Litter on Marine Life. 

Lassen, C., Hansen, F. S., Magnusson K., Noren. F., Hartman, B., Jensen. P., Nielsen, 
G. T., and Brinch, A., 2015. Microplastics: Occurrence, effects and sources of 
releases to the environment in Denmark (The Danish Enviromental Protection 
Agency). 



 

35 
 

 

Latif, M. A. A., Patanduk, J., and Pallu, M. S., 2012. Studi Kuantitas Dan Kualitas Air 
Sungai Tallo Sebagai Sumber Air Baku. Jurnal Penelitian Jurusan Sipil Fakultas 
Teknik Universitas Hasanuddin 2–9. 

Leslie, H. A., 2015. Plasticsin Cosmetics: are we polluting the enviroment through our 
personal care? UNEP. 2015, 33p 

Liu, S., Jian, M., Zhou, L., and Li, W., 2019. Distribution and Characteristics of 
Microplastics in the Sediments of Poyang Lake, China. Water Science and 
Technology 79(10):1868–77. doi: 10.2166/wst.2019.185. 

Lusher, A. L., McHugh, M., and Thompson, R. C., 2013. Occurrence of Microplastics in 
the Gastrointestinal Tract of Pelagic and Demersal Fish from the English Channel. 
Marine Pollution Bulletin 67(1–2):94–99. doi: 10.1016/j.marpolbul.2012.11.028. 

Minna, P., and Uurasj, E., 2021. Microplastics Accumulate to Thin Layers in the Strati 
Fi Ed Baltic Sea *. 268. doi: 10.1016/j.envpol.2020.115700. 

Murphy, Fionn, and Quinn, B., 2018. The Effects of Microplastic on Freshwater Hydra 
Attenuata Feeding, Morphology & Reproduction. Environmental Pollution 
234:487–94. doi: 10.1016/j.envpol.2017.11.029. 

Nerland, I. L., Halsband., Allan, I., and Thomas, K. V., 2014. Microplastics in marine 
enviroments: Occourence, distribution, and effect. Norwegian Institute for Water 
Research Negative Environmental Impact. 

Ningsih, W., 2020. Konsentrasi Mikroplastik di Perairan Pantai Kecamatan Larompong 
Selatan, Kabupaten Luwu, Sulawesi Selatan. Skripsi, Program Sarjana. Program 
Studi Manajemen Sumber Daya Perairan, Fakultas Ilmu Kelautan dan Perikanan.  

NOAA. 2013. Programmatic Environmental Assessment (PEA) for the NOAA Marine 
Debris Program (MDP). 168. 

Permatasari, D. R., and Radityaningrum, A. D., 2020. Kajian Keberadaan Mikroplastik 
Di Wilayah Perairan : Review. Seminar Nasional Sains Dan Teknologi Terapan 
VIII 499–506. 

Purba, N. P., Pranowo, W. S., Simanjuntak, S. M., Faizal, I., Jasmin, H. H., Handyman, 
D. I. W., and Mulyani, P. G., 2019. Lintasan Sampah Mikro Plastik Di Kawasan 
Konservasi Perairan Nasional Laut Sawu, Nusa Tenggara Timur. Depik 8(2):125–
34. doi: 10.13170/depik.8.2.13423. 

Sá, B., Pais, J., Antunes, J., Pequeno, J., Pires, A., and Sobral, P., 2022. Seasonal 
Abundance and Distribution Patterns of Microplastics in the Lis River, Portugal. 
Sustainability (Switzerland) 14(4):1–18. doi: 10.3390/su14042255. 

Sawalman, R., Zamani, N.P., and Werorilangi, S., 2012. Akumulasi Mikroplastik Pada 
Spesies Ikan Penting Secara Ekonomi di Perairan Pulau Barranglompo, 
Makassar. Jurnal Ilmu dan Teknologi Kelautan Tropis 13(2): 241-259 

Sawalman, R., Zamani, N.P., Werorilangi, S., and Ismet, M.S., 2020. Spatial and 
temporal distribution of microplastics in the surface waters of Barranglompo 
Island, Makassar. 4th International Symposium on Marine Science and Fisheries. 



 

36 
 

 

Schwarz, A. E., Ligthart, T. N., Boukris, E., and Harmelen, T. V., 2019. Sources, 
Transport, and Accumulation of Different Types of Plastic Litter in Aquatic 
Environments: A Review Study. Marine Pollution Bulletin 143(March):92–100. doi: 
10.1016/j.marpolbul.2019.04.029. 

Shafani, R. H., Nuraini, R, A, T., and Endrawati, H., 2022. Identifikasi Dan Kepadatan 
Mikroplastik Di Sekitar Muara Sungai Banjir Kanal Barat Dan Banjir Kanal Timur, 
Kota Semarang, Jawa Tengah. Journal of Marine Research 11(2):245–54. doi: 
10.14710/jmr.v11i2.31885. 

Solomon, O. O., and Palanisami, T., 2016. Microplastics in the Marine Environment: 
Current Status, Assessment Methodologies, Impacts and Solutions. Journal of 
Pollution Effects & Control 04(02). doi: 10.4172/2375-4397.1000161. 

Sudding., Sumiati, S., and Dewi, A. M., 2012. Analisis Kadar Timbal (Pb) Pada Akar 
Api-Api Putih (A. Alba B.) Di Saluran Pembuangan Jongaya Jalan Metro Tanjung 
Bunga Kota Makassar. Jurnal Chemica 13(2):26–32. 

Suriyanto, S., Amin, B., and Nedi, S., 2020. Distribution of Microplastics in Sea Water 
on the West Coast of Karimun Island, Kepulauan Riau Province. Berkala 
Perikanan Terubuk (2011). 

Tahir, A., Soeprapto, D. A., Sari, K., Wicaksono, E. A., and Werorilangi, S., 2020. 
Microplastic assessment in Seagrass ecosystem  at Kodingareng Lompo Island of 
Makassar City. The 3rd International Symposium Marine and Fisheries (ISMF). 

Viršek, K., Andreja, M. P., Špela, K., Monika, P., Petra, H., and Andrej, K., 2016. 
Protocol for Microplastics Sampling on the Sea Surface and Sample Analysis. 
Journal of Visualized Experiments : JoVE (118):1–9. doi: 10.3791/55161. 

Wang, Z., Taylor, S. E., Sharma, P., and Flury, M., 2018. Poor Extraction Efficiencies 
of Polystyrene Nano- and Microplastics from Biosolids and Soil. PLoS ONE 
13(11):1–13. doi: 10.1371/journal.pone.0208009. 

Weis, J. S., 2019. Improving Microplastic Research. AIMS Environmental Science 
6(5):326–40. doi: 10.3934/environsci.2019.5.326. 

Wicaksono, E.A., Werorilangi, S., Galloway, T,S., Tahir, A., 2021. Distribution and 
Seasonal Variation of Microplastics in Tallo River, Makassar, Eastern Indonesia. 
Toxic. 9:1-13 

Wu, Panfeng, Jinsheng Huang, Yuling Zheng, Yicheng Yang, Yue Zhang, Feng He, 
Hao Chen, Guixiang Quan, Jinlong Yan, Tiantian Li, and Bin Gao. 2019. 
Environmental Occurrences, Fate, and Impacts of Microplastics. Ecotoxicology 
and Environmental Safety 184(April):109612. doi: 10.1016/j.ecoenv.2019.109612. 

Zhang, K., Shi, H., Peng, J., Wang, Y., Xiong, X., Wu, C., and Lam, P. K. S., 2018. 
Microplastic Pollution in China’s Inland Water Systems: A Review of Findings, 
Methods, Characteristics, Effects, and Management. Science of the Total 
Environment 630:1641–53. doi: 10.1016/j.scitotenv.2018.02.300. 

Zhang, K, Xiong, X., Hu, H., Wu, C., Bi, Y., Wu, Y., Zhou, B., Lam, P. K. S., and Liu, J., 
2017. Occurrence and Characteristics of Microplastic Pollution in Xiangxi Bay of 
Three Gorges Reservoir, China. Environmental Science and Technology 



 

37 
 

51(7):3794–3801. doi: 10.1021/acs.est.7b00369. 

Zhao, S., Zhu, L., Wang, T., and Li, D., 2014. Suspended Microplastics in the Surface 
Water of the Yangtze Estuary System, China: First Observations on Occurrence, 
Distribution. Marine Pollution Bulletin 86(1–2):562–68. doi: 
10.1016/j.marpolbul.2014.06.032. 

Zobkov, M. B., Esiukova, E. E., Zyubin, A. Y., and Samusev, I. G., 2019. Microplastic 
Content Variation in Water Column : The Observations Employing a Novel 
Sampling Tool in Strati Fi Ed Baltic Sea. Marine Pollution Bulletin 138(May 
2018):193–205. doi: 10.1016/j.marpolbul.2018.11.047. 



 

38 
 

LAMPIRAN 
 

Lampiran 1. Bentuk Mikroplastik 

Stasiun Ulangan 
Bentuk Mikroplastik 

Film Fragmen Line 

1 

1 18 59 36 

2 35 49 39 

3 44 75 38 

4 15 49 27 

5 42 62 53 

2 

1 38 95 50 

2 57 55 92 

3 11 55 43 

4 20 123 68 

5 17 72 52 

3 

1 4 48 44 

2 66 94 65 

3 15 33 49 

4 39 71 69 

5 48 99 74 

 

Lampiran 2. Warna Mikroplastik 

Stasiun U 

Warna Mikroplastik 

Biru Merah  
Trans 
paran 

Ungu Hijau  Hitam Kuning Coklat Jingga Putih 
Abu-
Abu 

1 

1 26 21 38 5 7 10 3 0 1 1 0 

2 35 25 30 4 7 4 8 8 0 2 0 

3 35 46 26 3 11 3 8 21 0 6 0 

4 21 29 16 3 6 1 5 10 0 0 0 

5 40 48 31 6 8 0 10 13 1 0 0 

2 

1 38 35 55 9 9 13 6 12 0 5 1 

2 42 98 41 0 23 0 0 0 0 0 0 

3 34 10 19 5 14 11 2 2 0 8 4 

4 59 49 27 1 22 11 1 11 0 30 0 

5 48 31 15 0 11 3 3 2 0 26 2 

3 

1 23 5 29 13 10 3 0 7 0 5 1 

2 57 83 38 5 13 9 8 12 0 0 0 

3 46 22 14 1 6 2 1 3 0 2 0 

4 54 53 38 4 8 4 8 8 0 2 0 

5 56 61 46 0 14 1 11 16 1 8 0 
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Lampiran 3. Ukuran dan Perbesaran Mikroplastik 

Stasiun Ulangan 
Ukuran Mikroplastik (mm) Perbesaran 

<0,5 0,5-1 >1-2,5 >2,5 3 4 4,5 

1 

1 36 18 35 23 27 68 18 

2 32 29 48 5 5 34 84 

3 14 40 53 23 15 51 93 

4 8 29 32 11 15 28 50 

5 12 33 53 23 16 50 91 

2 

1 16 39 88 22 25 82 76 

2 16 66 60 10 11 66 127 

3 18 35 47 8 9 35 65 

4 27 59 89 17 0 23 188 

5 17 50 54 5 0 42 99 

3 

1 9 35 29 14 11 6 79 

2 10 84 89 6 0 84 141 

3 15 41 32 4 2 1 94 

4 46 62 60 9 11 48 128 

5 59 68 74 17 16 51 154 

Lampiran 4. Analisis Statistik 

Tests of Normality 

 

Stasiun 

Kolmogorov-Smirnova Shapiro-Wilk 
 

Statistic df Sig. Statistic Df Sig. 

KelimpahanMP Jeneberang .302 5 .155 .857 5 .219 

Pelabuhan .221 5 .200* .910 5 .469 

Tallo .252 5 .200* .820 5 .117 

*. This is a lower bound of the true significance. 

a. Lilliefors Significance Correction 

 

ANOVA 

KelimpahanMP   

 Sum of Squares df Mean Square F Sig. 

Between Groups .214 2 .107 .398 .680 

Within Groups 3.225 12 .269   

Total 3.438 14    

 

 

 

ANOVA 

Ukuran Partikel   

 Sum of Squares df Mean Square F Sig. 

Between Groups 217.134 3 72.378 39.073 .000 

Within Groups 14.819 8 1.852   

Total 231.954 11    
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Pengambilan Sampel Air Sampel + KOH 10% 

Penyaringan Sampel Air Pengamatan dan Pengukuran Mikroplastik 

Lampiran 5. Dokumentasi Penelitian 


