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RESUMO

A poluicdo marinha por residuos solidos se tornou um dos maiores problemas ambientais
atuais, afetando a fauna marinha e os ecossistemas costeiros, principalmente as regioes de
praias. A produgdo de plastico passou de 5 milhdes de toneladas em 1960 para 391 milhdes
em 2021. Cerca de 80% do lixo nos oceanos vem de fontes terrestres e 20% de atividades no
proprio oceano. O objetivo do estudo foi analisar a variagdo temporal dos residuos sélidos,
por meio da composi¢cdo dos tipos de residuos encontrados na Praia de Atins, Parque dos
Lengdis Maranhenses. Foram feitas duas campanhas de coleta de macro-residuos (>2,5 cm)
em junho e agosto de 2024, em 10 transectos de 100x2 m, totalizando 1 km de praia
amostrada. Os residuos foram coletados manualmente, classificados por tipo (plastico, metal,
vidro, borracha, papel, tecido e outros) e origem. Foi usada analise PERMANOVA para
verificar diferencas na composi¢do dos residuos entre os meses, além de Analise de
Coordenadas Principais (PCoA) e diagrama de acordes. O impacto ambiental foi avaliado
pelo Indice de Costa Limpa (CCI). Foram catalogados 4.193 itens, em junho (1.808) e agosto
(2.385). O plastico foi predominante em ambos os meses (91% em junho e 87% em agosto).
Os itens mais comuns foram cordas (50% dos residuos), seguidos de tampas (27%), garrafas
(16%), embalagens (3,81%) e outros (3,19%). A Andlise de Coordenadas Principais (PCoA)
ndo apresentou diferencas significativas (p=0,358) entre os meses de junho e agosto. Com
relagdo a origem, foram encontrados 60 residuos de origem internacional, sendo a maior
representacdo vinda da China (29,1%), seguido dos Estados Unidos (7,7%), Taildndia (6,2%),
Canadéd (6,0%), Japao (4,9%), Malésia (4,8%), Colombia e México (3,8%), Marrocos,
Singapura e Venezuela (3,7%), Republica Democratica do Congo e Suica (2,6%), Arabia,
Russia e Uruguai (2,4%), Alemanha, Egito, Franca, Indonésia, Portugal, Reino Unido, Russia,
Vietnd e Austria (1,3% cada). O CCI classificou a praia como extremamente suja, CCIL: 21
itens/m?. Desse modo, foi possivel observar que o setor oeste da praia apresentou maior
acimulo e maior impacto ambiental que o setor leste. A praia de Atins, um local de grande
relevancia ambiental e turistica, apresenta niveis alarmantes de poluicdo por plastico,
principalmente derivados de atividades pesqueiras (cordas) e residuos internacionais. A
classificagdo do CCI evidéncia a necessidade urgente de estratégias integradas de gestdo de
residuos, agdes de limpeza, fiscalizagdo, educacdo ambiental e cooperagdo internacional, para
preservar os ecossistemas dos Lencois Maranhenses para as futuras geracoes.

Palavras-chave: Lixo marinho; Pesca fantasma; Unidade de conservagao; Lixo internacional;

Gestao costeira;



ABSTRACT
Marine pollution caused by solid waste has become one of the biggest current environmental

problems, affecting marine fauna and coastal ecosystems, especially beach regions. Plastic
production increased from 5 million tons in 1960 to 391 million tons in 2021. About 80% of
the waste in the oceans comes from land-based sources and 20% from activities at sea. The
objective of this study was to analyze the temporal variation of solid waste through the
composition of waste types found on Atins Beach, Len¢dis Maranhenses National Park. The
research was carried out at Atins Beach, located within the Len¢dis Maranhenses National
Park. Two macro-waste (>2.5 cm) collection campaigns were conducted in June and August
2024, along 10 transects measuring 100x2 m, totaling 1 km of sampled beach. The waste was
collected manually, classified by type (plastic, metal, glass, rubber, paper, fabric, and others)
and by origin. PERMANOVA analysis was used to verify differences in waste composition
between the months, along with Principal Coordinates Analysis (PCoA) and a chord diagram.
The environmental impact was assessed using the Clean Coast Index (CCI). A total of 4,193
items were cataloged, with 1,808 in June and 2,385 in August. Plastic was predominant in
both months (91% in June and 87% in August). The most common items were ropes (50% of
the waste), followed by caps (27%), bottles (16%), packaging (3.81%), and others (3.19%).
The Principal Coordinates Analysis (PCoA) showed no significant differences (p=0.358)
between June and August. Regarding origin, 60 items were found to be of international origin,
with the largest share coming from China (29.1%), followed by the United States (7.7%),
Thailand (6.2%), Canada (6.0%), Japan (4.9%), Malaysia (4.8%), Colombia and Mexico
(3.8%), Morocco, Singapore, and Venezuela (3.7%), the Democratic Republic of the Congo
and Switzerland (2.6%), Saudi Arabia, Russia, and Uruguay (2.4%), and Germany, Egypt,
France, Indonesia, Portugal, the United Kingdom, Russia, Vietnam, and Austria (1.3% each).
The CCI classified the beach as extremely dirty, with a CCI of 21 items/m?. Thus, it was
observed that the western sector of the beach showed greater accumulation and higher
environmental impact than the eastern sector. Atins Beach, a site of great environmental and
tourist importance, shows alarming levels of plastic pollution, mainly from fishing activities
(ropes) and international waste. The CCI classification highlights the urgent need for
integrated waste management strategies, clean-up actions, enforcement, environmental
education, and international cooperation to preserve the ecosystems of the Lengdis
Maranhenses for future generations.

Keywords: Marine litter; Ghost fishing gear; Conservation unit; International waste; Coastal

management.
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