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Chelonia mydas is distributed in several regions of the world and they are common in coastal regions and
around islands. Between August 2008 and July 2009, 20 specimens of C. mydas were found dead on the
beaches of Ubatuba, São Paulo, Brazil. The stomachs were removed and anthropogenic wastes were sep-
arated according their malleability and color. Of those animals, nine had ingested marine debris. Soft
plastic was the most frequent among the samples and the majority of fragments was white or colorless
and was between zero and five cm. Many studies have shown a high incidence of eating waste for some
species of sea turtles. The record of ingestion of mostly transparent and white anthropogenic wastes in
this study strengthens the hypothesis that these animals mistake them for jellyfish. Although the intake
of anthropogenic waste causes impact on the lives of sea turtles, such studies are still scarce in Brazil.

� 2015 Elsevier Ltd. All rights reserved.
1. Introduction

Chelonia mydas is distributed in tropical and subtropical waters
around the world and is found in the Atlantic, Pacific and Indian
Oceans, near coastal regions and islands, and are rarely sighted
at sea (Márquez, 1990). C. mydas is cosmopolitan and its main
areas of nesting and feeding are located in the tropics. In Brazil,
the ocean islands are the main nesting areas and the Trindade
Islands are the major site in the South Atlantic, after it are the Atol
das Rocas and Fernando de Noronha’s archipelago, respectively
(Lutz and Musick, 1996).

During their development, specimens of C. mydas remain in spe-
cific feeding areas for long periods (Limpus and Walter, 1980;
Limpus et al., 1992). Hatchlings inhabit the pelagic environment
eating mainly invertebrates, while juveniles migrate to neritic hab-
itats. Dietary studies indicate they feed on algae, higher plants and
animals (Bjorndal, 1997; Seminoff et al., 2002; Limpus and Limpus,
2002). Juvenile green turtle are believed to subsist largely on a diet
of sea jellies and other soft-bodied invertebrates that float in
surface waters (Perrine, 2003). Adults are herbivores, although
they may keep some carnivorous habits (Márquez, 1990), consume
more sponge than any other type of animal matter (Perrine, 2003).

The consumption of waste is often recorded as a feeding item
for these animals (Bjorndal et al., 1994). In other studies, the inges-
tion of transparent or white plastics occurred in all specimens of C.
mydas that ingested some kind of waste (Balazs, 1985; Plotkin and
Amos, 1990; Bjorndal et al., 1994; Bugoni et al., 2001). That rein-
forces the hypothesis that sea turtles confuse plastic with jellyfish-
es (Bugoni et al., 2003). Ingestion of waste offers big risks to sea
turtles, since it may remain in their intestines for months, causing
intestinal disturbances, like blockage of intestinal tract or entan-
glement (Derraik, 2002), dysfunction in lipid metabolism, that
results in excessive accumulation of gases, which causes changes
in buoyancy of the turtles, which are thus more vulnerable
(Schulman and Lutz, 1995).

The aim of this study was to describe data on the ingestion of
waste by Green turtles in Brazil and to compare it with existent
data in the same region. Another aim was to discuss the danger
that waste consumption poses for this species, which is currently
ranked almost threatened by IUCN (2014).

2. Material and methods

Between August 2008 and July 2009, 20 specimens of C. mydas
were found dead by fishermen and residents along the coast of
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Ubatuba, São Paulo, Brazil (23�460S e 45�400W). Animals were
delivered to Projeto Tamar’s team. Stomachs were removed. For
removal of stomachs, an incision was made on the frontal region
of the specimens with a cut on the plastron from the underarm
region to the inguinal region according to Wyneken (2001). The
total stomach volume was measured, contents of the gastrointesti-
nal system was separated and animal/plant material was fixed in
70% alcohol after the screening, and this material was not used
in this study. The anthropic material found in the turtles was
washed and stored for analysis. Each piece of debris was separated
and categorized into one of five main categories and additional
subcategories, based on a classification system combining both
composition and morphology. The categories were, according to
its malleability: hard plastic, soft plastic, nylon thread, rubber
and foam. And also according to color: colorless/white or color
(assuming the colors of the fragments found in the samples). All
fragments of debris were classified into size groups (0.1–0.5 cm;
5.1–10 cm; >10 cm) and then a photo was taken (Fig. 1).
3. Results

CCC values ranged between 33 and 44 cm. The body mass of
individuals ranged between 3 and 8 kg, with an average of
5.64 kg. All animals were juveniles.

Nine (45%) of the 20 turtles had ingested marine debris. Soft
plastic corresponded to 54.3% of the samples, followed by hard
plastic (19%), nylon (21.4%), rubber (4.2%) and foam (1.1%). The
proportion of colorless/white to colored fragments was 1.88. In
relation to the size, 76% (n = 118) were between 0 and 5 cm, 23%
(n = 118) between 5 and 10 cm and 1% (n = 118) were more than
10 cm. The stomach contents of two individuals of C. mydas pre-
sented just anthropogenic waste and both were found dead on
the beach, which suggest that the death was caused by the inges-
tion of this kind of material.
Fig. 1. Some kinds of marine debris found in the stomach of a sea turtle. In ‘‘a’’ we
can see a sample of one stomach content; the red triangle shows the stomach, the
green circle shows a piece of plastic and the yellow arrow shows some algae. In ‘‘b’’
we can see another sample of another stomach, which we found just marine debris;
the green star shows some plastics, the yellow square shows nylon lines and fishery
debris and the red arrow shows a rubber balloon. (For interpretation of the
references to color in this figure legend, the reader is referred to the web version of
this article.)

Table 1
Studies, on the Brazilian coast, about ingestion of debris by C. mydas.

N NTD % Period Locality References

56 38 68 1997–1998 Rio Grande do Sul Bugoni et al. (2001)
45 27 60 2006–2007 Bahia Macedo et al. (2011)
34 34 100 2006–2007 Rio Grande do Sul Tourinho et al. (2010)
20 9 45 2008–2009 Ubatuba Our study
49 49 59 2009–2010 Rio de Janeiro Awabdi et al. (2013)

N = number of studies turtles; NTD = number of turtles that had ingested waste.
4. Discussion

The presence, in the oceans, of anthropogenic debris contributes
to the mortality of different marine species (Balazs, 1985). Thiel
et al. (2013) observed in Chile, that the waste found on the coast
had local importance, since they were not long at sea. Besides
ingested marine debris can also entangle animals or amputate
limbs of the body leaving them vulnerable to predation
(Mascarenhas et al., 2004).

Studies have shown a high incidence of ingestion of waste by
sea turtles, on the Brazilian coast and other places in the world.
Bjorndal et al. (1994) found this kind of material in 56% of individ-
uals of green turtle juveniles in Florida. Bugoni et al. (2001)
recorded, for Rio Grande do Sul, Brazil, the presence of anthropic
waste in 60.5% of studied animals, reporting the cause of death
by ingestion of debris in 13.2% of individuals. In Paraíba, Brazil,
Mascarenhas et al. (2004) recorded the presence of 11 pieces of
hard plastic and nine pieces of plastic bags in excrement of an indi-
vidual of C. mydas in rehab (Table 1).

In our study, the register of anthropogenic debris in stomachs
represented 4.71% of total volume (V = 757.8 ml). Bjorndal et al.
(1994) observed the death of two specimens of C. mydas with
ingested volumes of waste of 3.2% and 9.8%, respectively.

Even small quantities of waste are sufficient for weakening the
health of animals, causing their death.

Among the anthropogenic waste found in juveniles of C. mydas
in this study, soft plastic was the most ingested. The presence of
plastics in digestive apparatus for this species also was observed
in other studies (Balazs, 1985; Plotkin and Amos, 1990; Bjorndal
et al., 1994; Bugoni et al., 2001).
The greater presence of transparent and white anthropogenic
waste in this study reinforces the hypothesis that these animals
mistake them for jellyfish, as cited in other works (Carr, 1987;
Gramentz, 1988; Bugoni et al., 2001). As for the fragments of
vibrant colors, these were probably tangled with food resources,
being accidentally ingested or because the animal ate the waste
together with the feeding or because animal get some mistake with
sponge and others feeding items (Tomas et al., 2002).

Results from the table show that the impact caused by the
ingestion of waste is still poorly studied in Brazil. Studies in Brazil
and around the world indicate high rates of the presence of marine
debris in the digestive tract of green turtles, which can cause
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significant losses in populations of these animals (Lazan and
Gracan, 2011; Schuyler et al., 2012, 2013).

Studies and actions that seek to identify the sources and types
of marine debris and its interaction with the sea turtles become
urgent and necessary not only on the Brazilian coast, but also in
most other places in the world where turtles are present.
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