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A B S T R A C T

Argentina is currently undergoing an intensive development of coastal-oriented tourism due to the temperate
climate and coastal sceneries of the Southwestern Atlantic and particularly its wide ocean-open sandy beaches,
which may turn into an important contributor of marine debris to the beaches. This study was designed to assess
at four spatial scales (i) the variation of the abundance and mass of marine debris and (ii) the composition and
sources of these items in sandy-tourist beaches of coastal zones of the province of Buenos Aires, in northern
Argentina. The abundance and mass of marine debris shifted between sampling localities (separated by
~1.5 × 105 m) and beaches (~3 × 104 m). Debris was primarily from recreational and fishing activities and
over 20 mm in size. Tackling the complications associated with marine debris in northern Argentina may include
intensive educational and advertising campaigns oriented chiefly to beach users and fisherman.

1. Introduction

There is a well-established consensus about marine debris being an
increasing environmental issue globally (Macfayden et al., 2009;
Bergmann et al., 2015). Marine debris, also often termed marine or
beach litter, may include any item showing on beaches or at sea
(including the open oceans and coastal regions), mainly due to human
activities (Walker et al., 2006; Bergmann et al., 2015). This debris can
be broadly categorized according to material type and assigned to four
main sources: recreational litter, fishing debris, sewage-related debris
and shipping waste (Somerville et al., 2003; Storrier et al., 2007). Other
sources may include storm water and urban runoff, and riverine input
(Cheshire et al., 2009). Regardless of its source, debris is introduced
into the marine ecosystem given that its management and disposal are
improperly accomplished, and by accidental loss and natural cata-
strophes (Zhou et al., 2011). Moreover, there is evidence indicating an
impact of marine debris on coastal economic activity (Walker et al.,
2006). This debris also threatens marine biota through entanglement,
ghost fishing and ingestion of marine debris (Macfayden et al., 2009;
Kühn et al., 2015). A recent study indicated that within upper

vertebrates, all marine turtle species, almost 50% of overall marine
mammal species and a fifth part of all seabird species are affected by
marine debris (Secretariat of the Convention on Biological Diversity
and the Scientific and Technical Advisory Panel–GEF, 2012). Marine
debris may also affect the structure and composition of the benthos
communities developing on soft and hard substrata (Richards and
Beger, 2011).

The environmental areas that are most affected by marine debris
include the open oceans and coastal regions (Corcoran et al., 2009;
Cózar et al., 2014). Sand beaches represent very valuable ecosystems
used for outdoor recreation worldwide, among other human activities
(Araújo and da Costa, 2007; Cervantes and Espejel, 2008). Not
surprisingly, the majority of the studies of marine debris was conducted
on beaches (Law, 2011; Williams et al., 2013), and studies of the ocean
floor are relatively scarce (Galgani et al., 2000; Van Cauwenberghe
et al., 2013). Beach surveys are a widely used method for measuring
potentially harmful marine and land derived debris accumulating in a
specific area at a given time (Walker et al., 2006; Storrier et al., 2007;
Rosevelt et al., 2013). However, the accumulation of debris on beaches
are affected by natural processes such as erosion, local tides and winds
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and by anthropogenic factors like littering behavior (Ribic et al., 2010,
2012). Hence, it is expected that marine debris deposited on the beach
may vary spatially and temporally (Rees and Pond, 1995; Edyvane
et al., 2004; Smith and Markic, 2013; Browne et al., 2015). Further-
more, the amount of marine debris is considered to be inversely related
to its geographical distance to a population center and directly to the
number of users (Gabrielides et al., 1991; Frosten and Cullen, 1997;
Leite et al., 2014). Other factors affecting the types and amounts of
marine debris include topography, environmental variables (e.g. cur-
rents and storms) and extent of beach user (Storrier et al., 2007), among
others. Still, a number of methods are employed to assess marine debris,
turning the comparison of works difficult (Velander and Mocogni,
1999; Tudor et al., 2002). Besides, a significant amount of literature is
dedicated to marine debris types, distribution and temporal variations
on beaches in the Northern Hemisphere, including Europe (Velander
and Mocogni, 1999; Somerville et al., 2003; Martinez-Ribes et al., 2007;
Frias et al., 2011; among others) and North America (Ribic et al., 2010;
Carson et al., 2013; Rosevelt et al., 2013; among others), with an
important asymmetry of what is known for other regions like southern
South America (but see Gregory and Ryan, 1997; Ivar do Sul and Costa,
2007 and references therein).

In southern South America countries like (southern) Brazil, Uruguay
and (northern) Argentina are currently undergoing an intensive devel-
opment of coastal-oriented tourism due to the temperate climate and
coastal sceneries of the Southwest Atlantic Ocean (which bathe the
coasts of the above referred countries) and particularly their wide
ocean-open sandy beaches, which may turn into an important con-
tributor of marine debris to the beaches (Lemay, 1998; López and
Marcomini, 2011). Two National Coastal Contamination Censuses were
performed in Argentine beaches in 1995 and in 2007 over almost
2110 km of the coastline (Esteves et al., 1997; Colombini et al., 2008).
However, in Argentina studies on marine debris are scarce. Moreover,
these are usually limited to a few localities (Lucero, 2011; Denuncio
and Bastida, 2014), but have included the Argentine seafloor (Acha
et al., 2003; Giangiobbe et al., 2012). As a result, the impact of marine
debris in Argentine beaches is poorly understood. Moreover, all of the

studies previously conducted were performed in coastal zones of the
province of Buenos Aires, most likely because the latter is considered to
be the largest and most populated province of the country, where many
activities are located and consequently where most conflicts occur (Isla
and Lasta, 2006; López and Marcomini, 2011). Besides, a large sector of
its central and southeastern coastal zone (including a great number of
cities and villages) is home to a massive tourism based on “beach and
sun” activities chiefly during the summer months (e.g. December–-
March) due to the extent of its open sandy beaches, as well as certain
features such as visitors´ accommodation capacity, diversity of services,
relative proximity to the city of Buenos Aires, among other factors
(Mantero et al., 1999; Juárez and Mantobani, 2006; Furlan et al., 2012).

It is in this context and attending the scope of this issue that our
study was designed 1) to evaluate the variability of abundance and
mass of marine debris at different spatial scales, 2) to determine the
category and source of marine debris and 3) to establish the size of
debris, particularly plastic in sandy beaches of the southeastern sector
of the Buenos Aires Province, Argentina.

2. Materials and methods

2.1. Study area

The study area (northern coastal Argentina) is comprised by sandy
open beaches with sand dunes which alternate with extended intertidal
limo-loessoides rocks (Isla, 2006) and is under the indirect influence of
the warm-temperate Brazil/Malvinas Confluence. The tidal regime is
semidiurnal with tidal amplitude ranging from approximately 0.8 m to
1.6 m during exceptional tides. Sea surface temperature shows a great
seasonal variation (9.3 °C in winter and 20 °C in summer) (Guerrero and
Piola, 1997). Samplings were conducted in sandy beaches of the coastal
cities of Mar del Plata and Villa Gesell (Fig. 1A). The former is the
largest coastal city of Argentina holding> 619.000 inhabitants
throughout the year, also receiving c. 3 millions of tourists during the
summer (EMTUR, 2016), while the latter is a smaller city located to the
north of Mar del Plata which holds a 31.730 of permanent residents and

Fig. 1. Map of Buenos Aires province, Argentina showing the distribution of sampled localities (Mar del Plata – Villa Gesell) and sectors (center – reserve) (A) and detail of the transect
orientation respect to sampled beaches (B).
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