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Marine plastic debris is a global problem that is threatening marine biodiversity. Different marine
organisms have been exposed to the lethal and sub-lethal effects of this problem. Sub-lethal effects
include reduced fitness due to reduced feeding, reduced reproductive output, limb amputation, and
exposure to diseases and toxic materials, while lethal effects include drowning, gastro-intestinal
blockage, and stomach rupture. Marine turtles are very vulnerable to these effects since these
organisms actively ingest plastic mistaking it as prey. This adds stress to the declining population of
marine turtles. On 17 April 2015, a dead adult female green turtle was recovered in Brgy. Lapu-lapu,
Agdao, Davao City, Philippines. Necropsy showed that several plastic materials caused blockage in
the pyloric end of the stomach which may have caused the turtle’s mortality.
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INTRODUCTION
Marine plastic debris is considered a threat to marine
biodiversity. The effects of plastic on marine organisms
range from sub-lethal to lethal. Sub-lethal effects include
reduced fitness due to reduced feeding and stomach
capacity, vulnerability to predators, reduced reproductive
output, limb amputation, exposure to diseases and
toxic materials adsorbed to plastics that may cause
physiological irregularities. On the otherhand, several
studies have reported that plastic has caused mortality to
marine species by drowning, gastro-intestinal blockage,
and stomach rupture among others (McCauley & Bjorndal
*Corresponding author: nas.abreo@gmail.com

1999; Plot & Georges 2010; Hirai et al. 2011; De Stephanis
et al. 2013; Lavers et al. 2014). Aside from its direct
impacts to individual marine organisms, plastic can also
have ecological effects that may indirectly affect various
marine animals. Plastic is known to introduce alien
species, altering the community structure and possibly
food web simplification (Katsanevakis et al. 2014; Pham
et al. 2014).
The ubiquity of plastics in the marine environment
means that exposure of different marine organisms
to these pollutants is high. An increasing trend in the
number of marine species directly affected by plastic,
through entanglement and ingestion, has been observed
(Secretariat of the Convention on Biological Diversity
and the Scientific and Technical Advisory Panel—GEF
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2012.). This can be a result of the increasing encounters
that occur between marine species and plastic debris
found in the world’s oceans (González-Carman et al.
2014) . The amount of plastic production in the 1950’s
was around 1.5 million tons. In 2012, the global plastic
production have reached 288 million tons, of which 0.1%
is estimated to become marine plastic debris (Eriksen et
al. 2014). Resistance to degradation due to the durability
of plastics have allowed it to accumulate in the world’s
oceans over the years and plastic in the ocean has been
estimated to be from 35,000 tons to 268,940 tons or 5.25
trillion plastic particles (Cózar et al. 2014; Eriksen et al.
2014). Although this can be an underestimation, it can be
considered a big pollution problem.
Among the different marine organisms affected by plastic
debris, marine turtles are one of the most vulnerable
(Schuyler et al. 2015). All of the seven marine turtle species
have been reported to ingest plastic debris (Kühn et al.
2015). One possible cause of plastic ingestion by marine
turtles is the visual similarity of the material to their natural
prey, specifically jellyfish, thereby making marine turtles
actively ingest this material (Schuyler et al. 2014b). Reports
on marine turtle mortalities caused by plastic ingestion can
affect its population dynamics (Lazar & Gračan 2011),
posing a new challenge to turtle conservation.
The Philippines is considered to be one of the “hottest”
biodiversity hotspots in the world (Myers et al. 2000)
and marine plastic pollution poses additional threat to

its biodiversity (e.g. nutrient enrichment, sedimentation
(Abreo et al. 2015) and overfishing (Nañola et al. 2010)).
With a fast growing economy, increased usage of plastic
will inevitably lead to the increase in plastic deposition
in the marine environment (Lebreton et al. 2012; van
Sebille et al. 2012). Moreover, plastic pollution is
observed to be higher in densely populated areas where
there are increased anthropogenic activities (Ryan 2013).
In 2012, global plastic production was at 288 million
tons using the conservative estimate of Eriksen et al.
(2014). This translates into at least 288 thousand tons
of plastic becoming marine debris. Human dependence
on plastic has caused the increasing production of the
material (Andrady and Neal 2009). Plastic debris will
inadvertently impact marine species in the environment as
a result. Davao City, which is one of the urban centers of
the Philippines, is situated alongside the Davao Gulf. The
potential of its population (over one million) contributing
to marine plastic debris is great. This study reports the
first case of plastic ingestion by a marine turtle in Davao
Gulf, Mindanao, Philippines.

METHODOLOGY
On 17 April 2015, a deceased green sea turtle (Chelonia
mydas) was recovered in Brgy. Lapu-lapu, Agdao, Davao
City (Figure 1). Necropsy was performed to determine

Figure 1. Map of Davao City showing the location of the recovered green turtle.
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the cause of death. Morphometric measurements were
taken and external morphology was checked for physical
injuries. Further, the digestive tract was opened and
checked for lacerations and other damages that may
have caused the death of the sea turtle. Gut contents
were collected, washed with freshwater, air dried, and
analyzed. Anthropogenic debris was later isolated from
food remains and other organic debris. In this study, only
anthropogenic debris was analyzed and then categorized
by type and color.

RESULTS AND DISCUSSION
Globally, marine turtle population is declining (Table 1)
due to different anthropogenic activities that impacts
their habitat. Threats to marine turtle population includes
overfishing for human consumption, accidental catch
(by-catch), collision with vessels and marine pollution,
among others (Bagarinao 2011; González-Carman et al.
2014; Poli et al. 2014). This same trend is observed for
marine turtle populations in the Philippines (Meylan and
Donnelly 1999). The decline in marine turtle population
prompted the formation of the Pawikan Conservation
Project, a government conservation effort to address
the dwindling marine turtle population of the country
(Trono 1991).
The C. mydas that was recovered was an adult female
(Figure 2) with a curved carapace length (CCL) of 47.63
cm and a curved carapace width (CCW) of 45.72 cm .
The sea turtle did not exhibit any external injuries, nor did
it exhibit signs of malnutrition and disease. Further, no
injuries, such as lacerations, were observed in the digestive
tract of the sea turtle. The stomach contained undigested
sea grass (approx. 1 kilogram wet weight), remains of 2
squid beaks, and plastic materials (Figure 3).
Among the different marine turtle species, C. mydas has
been observed to have increased their likelihood to ingest

Figure 2. Carcass of the Chelonia mydas recovered in Davao City.

Figure 3. Stomach contents of the recovered Chelonia mydas.

plastic from 30 % in the 1980’s to 50 % in 2012 (Schuyler
et al. 2014a). As shown in Table 2, among the plastic
materials ingested by the recovered C. mydas, the most
common were plastics that were soft and transparent (33.3
%) and white plastics (33.3 %) (Figure 3). Studies have

Table 1. Status of Marine Turtles.
Common name

Scientific name

IUCN status

Population trend

Loggerhead Turtle

Caretta caretta

Endangered

-

Hawksbill Turtle

Eretmochelys imbricata

Endangered

Decreasing

Kemp’s Ridley Turtle

Lepidochelys kempii

critically endangered

-

Olive Ridley Turtle

Lepidochelys olivacea

Vulnerable

Decreasing

Flatback Turtle

Natator depressus

data deficient

-

Leatherback Turtle

Dermochelys coriacea

Vulnerable

Decreasing

Green Turtle

Chelonia mydas

Endangered

Decreasing

Source: The IUCN Red List of Threatened Species. Version 2015.1. <www.iucnredlist.org>. Downloaded on 11 June 2015.
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Table 2. Plastic Ingested by Marine turtle recovered in Brgy. Lapulapu, Agdao Davao City.
Plastic Color

No. of Pieces

Percentage (%)

Transparent/translucent

5

33.3

White

5

33.3

Blue

2

13.3

Gray

2

13.3

Multicolored

1

06.6

shown that marine turtles are able to distinguish color and
this ability affects their food selection behavior (Swimmer
et al. 2006). Moreover, a study conducted by Schuyler et
al (2014b) showed that C. mydas favor ingestion of soft
plastic that is translucent and/or transparent. The high
amount of soft and transparent plastic that was ingested
by the individual could be a result of the turtle mistaking it
for a prey (e.g. jellyfish) (Schuyler et al. 2012). Aside from
transparent plastic materials, the individual also ingested
plastic materials of different color (Figure 5) and a five
centavo replica (Figure 6). Given that marine turtles are

visual feeders, ingestion of the coin replica is not a result
of active food selection. The plausible reason could be that
it was ingested accidentally. Marine organisms, such as
dolphins and whales, ingest plastic accidentally with their
prey (Di Beneditto & Ramos 2014). Since plastic marine
debris is ubiquitous, its distribution overlaps with foraging
areas of marine organisms (Williams et al. 2011). Plastic
marine debris is known to be found floating in the water
column and are also abundant in sea floors, both of which
are utilized by C. mydas (Schuyler et al. 2014a).This
could mean that the presence of plastic in their foraging
areas increases the likelihood of accidentally ingesting the
plastic materials (Sigler 2014). High frequency of ingested
plastic was observed by Gonzalez-Carman (2014) in the
guts of marine turtles that were found to have core foraging
areas overlapping with areas having high concentration of
marine plastic debris. This can also be the plausible reason
for the ingestion of plastic with other colors.
The plastic debris was not found to have caused any
lacerations or damages in the digestive tract of the
individual. The lack of sharp and hard plastics may be
a plausible explanation for the lack of internal injuries.

Figure 4. Transparent plastics found in the digestive tract of
Chelonia mydas.

Figure 6. five centavo replica recovered from the digestive tract of
the Chelonia mydas.

Figure 5. Colored plastic materials recovered from the digestive
tract of Chelonia mydas.

Figure 7. Feces of recovered Chelonia mydas with plastic debris.
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Commonly, marine organisms that ingest plastic suffer
from lacerations or rupture in parts of its digestive tract
which can lead to the organism's demise (Gregory 2009).
Although plastics failed to cause digestive tract damage
that could have killed the individual, the plastics were
found to have impacted its intestines through blockage.
Aside from large plastics found to have been lodged in
the pyloric end of the stomach, smaller plastic materials
were also found in the large intestine embedded in the
feces (Figure 7). Although sea turtles are capable of
excreting small plastic materials (Tomás et al. 2002),
accumulation of these small plastic materials can cause
blockage in the digestive tract. Blockage of the digestive
tract is a leading cause of mortality for marine organisms
that ingest plastic materials resulting commonly in
emaciation and severe starvation of the organism
(McCauley &Bjorndal 1999; Lazar & Gracan, 2011) .
In the present case, the individual that was recovered did
not exhibit signs of starvation or malnutrition. Necropsy
finding suggests that the individual was feeding, as
indicated by the presence of partially digested seagrass in
the stomach. The amount of plastic found in its digestive
tract was not enough to cause false satiation that could
lead to decrease food intake that would further lead
to starvation and emaciation. Although the complete
blockage of the digestive tract of the recovered C. mydas
could have caused its death, it cannot be confirmed. The
lack of signs of emaciation of the individual could be an
implication that its death is caused not by malnutrition
or less absorption of nutrients. Studies showed that
marine plastic debris has the ability to accumulate
toxic materials through adsorption (Hirai et al. 2011;
Rochman et al. 2014). Moreover, these adsorbed toxic
materials and the materials that are part of the plastic
during production, can be mobilized from the plastic
once exposed to surfactants in the guts of animals
making it available for absorption (Engler 2012). Aside
from this, the study by Carson et al. (2013) showed that
microorganisms also thrive in marine plastic debris and
those microorganisms can affect the marine organisms
that may come in contact or ingest the plastic debris with
microorganisms (Arbelo et al. 2012).

CONCLUSIONS AND RECOMMENDATIONS
Plastic in the marine environment has been documented
to have caused mortality to different marine organisms.
The ubiquity of these materials in the marine environment
coupled with its increasing number can have negative
implications to marine biodiversity. In this study, the first
incidence of mortality of a green turtle (C. mydas) due
to plastic ingestion in the Philippines was recorded. The
intestinal blockage that the plastics caused in the distal part

of the stomach could have probably caused its demise. A
further study might be conducted on these plastic ingestion
incidents (e.g. histopathology studies) to understand the
interaction between marine organisms and marine plastic
debris. The amount and distribution of plastic marine
debris in the Davao Gulf should also be determined, as
well as the core foraging areas of these turtles since studies
have shown that the overlap of plastic distribution and
foraging habitats can increase plastic ingestion incidence
(González Carman et al. 2014).
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