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ABSTRACT

In this brief observation, we report on the transport of marine litter, originated from the fishing activities,
promoted by the patches of seaweed (Sargassum spp.) in the Great Amazon Reef System (GARS) region, on
the northern Brazilian continental shelf. This report highlights the environmental impacts of algal clumps and
macroplastics and how these actions can harm fishing activities and the native biodiversity in the region.

Keywords: macroplastics, Sargassum natans, Sargassum fluitans, Northern Brazil, fishing impacts, Amazon
Reef System.

RESUMO

Nesta breve observacdo, relatamos o transporte de lixo marinho, originado das atividades pesqueiras,
promovido pelas manchas de algas marinhas (Sargassum spp.) na regido do Grande Sistema de Recifes
Amazonicos (GSRA), na plataforma continental do norte do Brasil. Esse relato destaca os impactos ambientais
dos aglomerados de algas e macroplasticos € como essas a¢des podem prejudicar as atividades de pesca ¢ a
biodiversidade nativa na regio.

Palavras-Chaves: macroplasticos, Sargassum natans, Sargassum fluitans, Norte do Brasil, impactos da pesca,
Sistema de Recifes Amazonicos.

RESUMEN

En esta breve observacion, informamos sobre el transporte de desechos marinos, procedentes de actividades
pesqueras, promovido por parches de algas (Sargassum spp.) en la region del Sistema Arrecifal de la Gran
Amazonia (GSRA), en la plataforma continental del norte de Brasil. Este informe destaca los impactos
ambientales de los ciimulos de algas y macroplasticos y como estas acciones pueden poner en peligro las
actividades pesqueras y la biodiversidad nativa de la region.

Palabras clave: macroplasticos, Sargassum natans, Sargassum fluitans, Norte de Brasil, impactos de la
pesca, Sistema Arrecifal Amazonico.
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SARGASSUM spp. AS A TRANSPORT AGENT OF MARINE LITTER

Currently, marine environments are suffering severe impacts from anthropogenic activities,
including eutrophication of coastal zones, climate change and global warming, ocean acidification,
oil spills, fishing activities, and marine litter. These impacts are causing significant negative effects
on ocean health (Craveiro et al., 2022; Alves-Junior et al., 2024). Among the main problems occurring
in western Atlantic are the algae blooms promoted by the pelagic species, such as Sargassum fluitans
(Borgesen) Bgrgesen, 1914 and S. natans (Linnaeus) Gaillon, 1828. In addition, marine litter
discarded by fishing activities, which has been receiving increasing attention from researchers in the
northern region of Brazil, is linked to the impacts of these activities in the region, such as the
deposition of tons of algae on beaches (e.g. Atalaia beach, in the state of Pard), high fishing rates,
difficulties in fishing regulation, and the deposit of plastic materials in marine areas.

Macroalgae blooms are becoming a problem in Atlantic regions, especially in northern Brazil and
the Caribbean Sea, where their high density affects fishing activities and ship traffic. These
macroalgae also facilitate the active transport of species, called “raft drifting” (e.g. sponges, corals,
bryozoans, molluscs, echinoderms, crustaceans and fish) (see Figure 1 for example), beyond their
respective biogeographical limits, creating a pathway for the introduction of invasive species into
different ecosystems (Niermann, 1986; Moreira & Alfonso, 2013; Wang et al., 2019).

Figure 1. Clump of Sargassum spp. (collected in situ) acting in the transport of marine fauna (raft drifting) along the
Atlantic Ocean. Highlighting the swimming crab Achelous sp. De Haan, 1833 being transported associated with the clump
of algae.

On July 28th, 2023, during the commercial fishing operations of the red snapper Lutjanus
purpureus (Poey, 1866), we observed a large clump of macroalgae of approximately 38,919 km?
(Figure 2). This fishery is performed along the Amapa continental shelf areas (04°N, 0° S; 50°, 46°
W), covering the depths between 70 and 100 m, in areas associated with the Great Amazon Reef
System (GARYS). In this area, we also observed several adjacent clumps, approximately 2 km in size,
containing plastic materials such as plastic bottles, fuel jerry cans, bottle caps, styrofoam, ropes and
fragments of nets (Figure 3). The majority of these materials are related to fishing activities, possibly
originating in the northeastern region of Brazil (covering coastal zones between the states of Ceara
and Maranhdo), as well as materials discarded in the red snapper fishing areas. Large clumps of
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pelagic algae occurring in fishing areas have negative impacts due to their heavy densification, which
may cause boats to become entangled with the algae on the propellers, nets (including trawl nets),
hooks, longline and winches.

Figure 2. Map of the Amazon Continental Shelf (ACS), showing the large masses of floating algae (Sargassum spp.),
between the states of Pard and Amapa. Scale = Red points (high densities) and Blue points (low densities). Source: Hu et
al. (2023); USF - University of South Florida (2024).

Figure 3. Observation of a large clump of algae (~2 km) in the state of Amapa, carrying marine litter from fishing activities
between the northeastern and northern regions of Brazil.
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Large masses of pelagic Sargassum spp. act as a denser substrate than seawater, forming a solid
conglomerate that facilitates the active transport of solid materials, such as macroplastics, collected
by this dense mass floating in the water column. The presence of plastic materials associated with the
clumps of algae may create new microhabitats for the attachment and transport of marine fauna,
potentially introducing species to new regions. This fact has been observed in studies by Davenport
(1992), Sano et al. (2003), Rech et al. (2016), Tutman et al. (2017), Mantelatto et al. (2020), Haram
etal. (2021) and Soares et al. (2023), which reported that marine litter and fishing waste, such as glass
and plastic bottles, nets, ropes, buoys, cages, tyres and wood from boats may work as vectors for
introducing exotic species, mostly small invertebrates. The same case is herein reported, with the
presence of Brazilian alien species Balanus trigonus Darwin, 1854 adhered to a plastic bottle (Figure
4A) and the cosmopolitan goose barnacle Lepas (Lepas) anatifera Linnaeus, 1758 floating in the
water column associated with styrofoam (Figure 4B). This species is widely observed around the
world associated with invertebrates and vertebrates (epibiosis) (Alves-Junior et al., 2022), as well as
associated with marine litter, tar balls, boat hulls and other consolidated materials (Bérgamo et al.,
2023; Mello et al., 2023).

Figure 4. (A) The invasive barnacle species Balanus trigonus Darwin, 1854 observed adhered on the plastic bottle. (B)
The goose barnacle Lepas (Lepas) anatifera Linnaeus, 1758 growing adhered to pieces of styrofoam. Both species were
collected in situ (among the clumps of algae) in areas of commercial red snapper fishing operations.

According to Széchy et al. (2012) and Suida et al. (2024), large floating patches of Sargassum spp.
were first observed in the Amazon continental shelf (ACS) in 2011, at that time of unknown origin.
Since then, successive deposits on the coast were observed between 2014 and 2018; additionally, in
2022 and 2023, the beaches of the Caribbean and Florida (USA) reported record levels of macroalgae
deposition in their coastal zones, probably from the Amazon shelf. These large clumps of algae occurs
floating along the ACS under the influence of the North Brazilian Current (see Figure 2) and are
eventually deposited in coastal zones from the states of Ceara to Amapa; small clusters of floating
algae are concentrated in surface recirculation areas within the ACS, before being transported to the
Caribbean Sea, the Gulf of Mexico and the southeastern United States.

In conclusion, the large influx of algae present in the northern region of Brazil has been generating
negative impacts on fishing activities between the states of Para and Amapa, due to the entanglement
of boats and fishing nets, cages, hooks, ropes, and trap buoys. Additionally, the transport of marine
litter associated with algae blooms increases the environmental impacts along the coastal zones, e.g.
with the large seasonal deposit on beaches in the northeastern region of Para. In the GARS area, the
large presence of marine litter (micro- and macroplastics) may favor the deposition of plastic on the
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seafloor, which is composed of coral, sponges and rhodolith banks, increasing the likelihood of
ingestion or use by the native fauna, as well as the risk of introducing invasive species to the northern
region of Brazil.
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