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ABSTRACT
Marine debris are any solid waste that enters the marine or coastal environments from any 
source. Sources are frequently defined as land-based and marine-based, being its identification 
an important step to solutions related to marine debris problems. They include damages to the 
biota, to fishing activities and beach environmental degradation. In Brazil, the occurrence of 
marine debris is well documented, but quantities, sources and spatial and temporal patterns of 
marine debris are unknown for the north sector of the Rio Grande do Sul coastline. On Xangri-
Lá beaches, marine debris were studied during three months (February, April and August) in 
ten transects also divided into two beach strata (backshore and dunes). Plastics (42%) were the 
main class of material, sampled on all monitored months, transects and beach strata, followed 
by cigarette butts (39%). February was the most contaminated month, but no significant 
differences were detected among beach strata or the sampled transects. Land-based sources 
were the great majority (68%), attributed mostly to beach users. 
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INTRODUCTION
Marine debris are any solid waste (plastic, polystyrene, rubber, foam, glass, metal, 

cloth, and other materials) that enters the marine or coastal environments from any source. 
Sources are frequently defined as land-based and marine-based, being its identification an 
important step towards a definitive solution related to marine debris problems (such as
damages to the biota, to fishing activities and beach environmental degradation). In Brazil, the 
occurrence of marine debris is well documented, but quantities, sources and spatial and 
temporal patterns are unknown for the north sector of the Rio Grande Sul (RGS) coastline. The 
aims of the present study are to quantify, classify and to determine the most probable sources 
of marine debris at Xangri-Lá, a municipality on the northern coast of RGS, determining 
temporal and spatial patterns of marine debris on the beach, as well as to promote social 
considerations about the problem. 

MATERIAIS E MÉTODOS 
Xangri-Lá (Fig. 1) has 13km of beaches. The shore is almost fully urbanized (95%), 

frequented by tourists mainly in the dry summer season (December-February). During these 
months, the population significantly grows and the municipality presents a lack of basic 
infrastructure, equipments, health and educational services. Also, during the same period, fixed 
kiosks are disposed on the backshore, which contribute to the agglomeration of tourists and, 
consequently, to direct anthropogenic impacts on the beach and adjacent zones. 

Marine debris were sampled in 10 transects (Fig. 1). Three months with different 
intensity on tourism activities were sampled: (1) February – summer season with intense 
tourism activities, (2) April – autumn season with weak tourism activities, (3) August – winter 
season with no tourism activities. Each 10 m wide transect was also divided into two beach 
strata: (1) backshore, lying between the water mark and primary dunes or vegetation and (2) 
dunes, lying between dunes and the Beira Mar Avenue, which were independently sampled. 
Sampled marine debris were then classified in classes of material (plastic, cigarette butt, metal, 
glass, paper, organic matter, anthropogenic wood and other). Plastic debris were also classified 
in specific types of items (fragments, plastic bags, straws, plastic cups, PET bottles, among 
others). The most probable source (beach users, non-local sources, fishing activities and not 
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determined) of the sampled items was also estimated according to its main utilization (SANTOS
et al., 2009).

Figure 1: The study area at Xangri-Lá, north coast of RGS, and the sampled transects.

Factorial Analysis of Variance was carried out to detect significant differences among 
the monitored months (February, April and August) and beach strata (backshore and dunes) -
independent factors - considering the total number of items and the most sampled items 
(plastics and cigarette butts). The same analysis was carried out to the different types of 
plastics. Finally, two-way ANOVA was applied to detect significant differences among the 
sampled transects. Testes were carried out with a 5% level of significance.

RESULTS AND DISCUSSION
A total of 1,390 debris were collected, considering all sampled months, transects and 

beach strata. Plastics (42%) and cigarette butts (39%) were the majority. Among plastics, 
fragments were the most common type of item (Fig. 2). The wider dissemination of plastics in 
relation to the other classes of materials has been previously reported in other studies (IVAR 
DO SUL & COSTA, 2007, SANTOS et al., 2009), showing the ubiquity of plastics on marine 
and coastal habitats around the world. In addition, the prevalence of plastic fragments was also 
observed on other Brazilian beaches (IVAR DO SUL & COSTA, 2007). The occurrence of 
cigarette butts on the beach reflects beach users’ lack of knowledge in relation to the potential 
damages of this item (i.e. ingestion by marine biota and even by children). Small items such as 
cigarettes butts and plastic fragments are not effectively removed by cleaning services 
(SANTOS et al., 2009), promoting its accumulation and probably its dispersion to adjacent 
areas.
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Figure 2: Classes of materials and types of plastics (black columns) identified in all sampled 
months, transects and beach strata.

February was the most contaminated month (Fig. 3). This is an expected pattern on 
tourist beaches such as Xangri-Lá, since this month registered the highest concentration of 
tourists.

Concerning the spatial patterns of marine debris, no significant differences were 
detected among beach strata or transects, neither considering the total sampled items nor the 
specific types of plastics. The local motion of low density debris, such as plastics, which are 
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removed from/to the backshore to/from the dunes by winds, waves and meteorological tides 
promotes the distribution of these items on the whole beach. In spite of that, cigarette butts 
were significantly more sampled on the backshore (Fig. 3). Equipments (fixed kiosks and a 
football court) allow beach users to stay longer periods on the beach, increasing the generation 
of this item on the backshore. These equipments are located on the most contaminated 
transects (P9, P10 and P2), since there is no inspection by municipal authorities.

Figure 3: (a) Total number of items, plastics and cigarette butts sampled during the three 
monitored months; (b) total sampled items, plastics and cigarette butts sampled on the 

backshore and dunes.

Land-based sources were the great majority (68%), attributed mostly to beach users. 
Non-local sources (4%) and fishing activities (3%) represented the sampled marine-based 
sources. About 25% of total marine debris did not have even its most probable source 
identified. These items were mainly unlabeled plastic fragments, plastic bags and PET bottles.

CONCLUSIONS
Plastics were the most sampled items, highlighting the uses of this material by almost 

every human activity. If cigarette butts are also considered as a type of plastic, almost 81% of 
the total sampled items are made from this material. Nowadays there are no doubts concerning 
the predominance of plastics on marine and coastal environments, and the north coastal of 
RGS is no exception. The main source identified on the study area was the land-based source, 
represented by beach users, mainly during the summer season. In addition, plastics and other 
types of solid wastes, as building debris, three prunes and grass cuts, are directly abandoned 
on dunes all year long, illustrating the lack of knowledge of beach users and residents in 
relation to marine debris problems. The necessity of long term campaigns and environmental 
education programs in spite of inefficient short term methods (plastic bags and folders 
distributions on the beach), is highlighted
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