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differences among species. We quantified, classified, measured, and
weighted the plastics accumulated in 316 stomachs from 3 shearwater
and 2 gull species accidentally captured by longliners in the western
Mediterranean from 2003 to 2015. Scopoli’s shearwaters (Calonectris
diomedea) showed the highest plastic frequency (71.58%), followed by
Balearic shearwaters (Puffinus mauretanicus, 46.91%) and Yelkouan
shearwaters (Puffinus yelkouan, 56.86%). In contrast, the gulls presented the lowest.
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Despite its geographic isolation from large population centers, the
Azores archipelago (north-eastern Atlantic) is not immune to the growing environmental threat of marine litter. Recent research developments suggest that many organisms are directly affected by this issue
that should be addressed with consistent monitoring efforts.
The goal of this study is to present the results of recent and past
monitoring efforts on plastic ingestion in different food-web components (seabirds, fish, and sea turtles) in the Azores.
A total of 421 dead Cory’s shearwaters (Calonectris borealis) were
collected during different fledgling periods between 2000 12 and 2015
from different islands. These birds were mainly road kills but also
included individuals, which collided with buildings and other structures, or birds, which were dehydrated. Plastic fragments were found
in the stomachs (proventriculus and gizzard) of a large majority of the
fledglings (93%), although quantities were well below levels observed
in fulmars in the North Sea.
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Plastic ingestion was also monitored in 13 fish species (n 5 209) of
contrasting ecology, ranging from deep benthic to pelagic species. So
far, no plastic particles or other anthropogenic debris were found from
the sampled digestive tracts.
Preliminary results concerning plastic ingestion by other marine
organisms will be provided, as this is an ongoing task of the project.
Our results provide important data for establishing appropriate indicator species to monitor ingestion and abundance of plastic in the
Azorean waters. The establishment of a regular program to monitor
the ingestion of plastic in marine organisms is vital to understand
abundance trends and effectively assess future management actions.

Catching a Glimpse of the Lack of
Harmonization Regarding Techniques of
Extraction of Microplastics in Marine Sediments
E. Rojo-Nieto, J. Sánchez-Nieva and J.A. Perales
University of Cadiz, Cadiz, Spain

Plastic is the most abundant marine litter category, and due to its characteristics can remain in the environment for long periods of time, eventually causing impacts on wildlife, tourism, fishing, and shipping
activities (Arthur et al., 2009; Andrady, 2011; Frias et al., 2016; Ivar
do Sul and Costa, 2014; Jang et al., 2014; Thompson et al., 2004).
Microplastics are well-documented pollutants in the marine environment
that result from fragmentation of larger plastic items (Frias et al., 2016).
The ubiquitous presence and persistency of microplastics in aquatic
environments are of particular concern since they represent an increasing
threat to marine organisms and ecosystems (Phuong et al., 2016).
At present, there is no universally accepted definition regarding the
size of microplastics (Van Cauwenberghe et al., 2015). Nowadays,
most researchers agree with the definition of MPs proposed by Arthur
et al. (2009) of microplastics as particles in a size range of less than
5 mm. Marine litter is addressed for the first time in Marine Strategy
Framework Directive (MSFD) in an integrated way towards the
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INTRODUCTION
The Azores Archipelago is a remote group of islands located in the northeast Atlantic.
Although it is isolated from large population centres, the Azores is not immune to the
growing environmental threat of marine litter. Recent research developments suggest
that many organisms are directly affected by this issue, which should be addressed by
consistent monitoring.
Here, we present the results of recent and past efforts to document plastic ingestion in
different food-web components in the Azores.
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• In 2015; mean size of industrial plastic items was 3.6 ± 0.2 mm, recovered only
from the gizzard.
• Industrial plastic items with light colours were the most frequent (white n=5; aged
n=5 and yellow n=4).
Green

• The mean size of user plastic items was
3.2 ± 0.1 mm, recovered from the gizzard (81%)
and the proventriculus (19%).
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• White fragments were the dominant type of
user plastic items found in the fledglings (Fig. 3).
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Fig. 3. Color composition of plastic
fragments found in fledglings.

FISH

• No plastic items or any other anthropogenic debris were found from the fish
sampled.
Species
Ecology Size range Depth range* Nº of individuals Nº of plastic items
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METHODOLOGY

Scomber colias
Trachurus picturatus
Pagrus pagrus
Phycis phycis
Pagellus acarne
Raja clavata
Zeus faber
Pagellus bogaraveo
Lepidopus caudatus
Conger conger
Polyprion americanus
Beryx decadactylus
Helicolenus dactylopterus
Molva macrophthalma
TOTAL

SEABIRDS: Cory’s shearwater (Calonectris borealis)
A total of 421 dead Cory’s shearwater fledglings were collected throughout the
archipelago. Between 1996 and 2012, 272 individuals were obtained from Faial Island
and in 2015, 149 individuals were collected from six different islands (Fig. 1).
Fledglings face several problems when
abandoning the nest as they are
sensitive to artificial night light
pollution. Consequently, the birds
necropsied were mainly road kills but
also included individuals which
collided with buildings and other
structures, or birds which were
dehydrated. Necropsies followed the
methods outlined in van Franeker
(2004).
Fig. 1. Locations of the fledging that were necropsied.

FISH: Commercial species

SEA TURTLES

Frick et al. (2009) analyzed the stomach contents of 12 oceanic-stage loggerheads and
the fecal contents of 4 individuals. Recently, we examined the stomach content of one
dead turtle collected in 2013. In addition, we analyzed fecal samples from a rescued
individual under captive conditions.

RESULTS
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*Menezes et al. 2006. MEPS,324:241-260

• The presence of plastic was registered in 20% of the fecal samples examined
(Fig. 4).
• Plastic items recovered from the stomachs and feces
included fragments, styrofoam and plastic sheets.
Fig. 4. Plastic fragments from turtle feces.

CONCLUSION
Results from past and current monitoring on plastics ingestion by Azorean marine
fauna confirmed that plastic pollution acts as an additional stressor in the region.
• Similarly to what has been reported for Cory’s shearwater in the Canaries
(Rodriguez et al. 2012), in the Azores, parents transfer plastic debris to fledglings.
• So far, no plastic debris has been found in Azorean fish, however, a large number
of deep-sea fish regurgitate their stomach contents when brought to the surface.

SEABIRDS
• Of the 421 Cory´s Shearwater fledglings sampled throughout the study period, 93%
had plastic items in their stomachs (proventriculus and gizzard).

• The average number of plastic items per fledgling showed inter-annual variations,
ranging from 4 (±0.3, SE) in 2015 to 16 (±1.5, SE) in 2008.
• The average mass of plastic items per fledgling showed inter-annual variations, ranging
from 18 mg (±2.3, SE) in 2015 to 35 mg (±11, SE) for 96-2004 (Fig. 2).
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• 30% of the turtles examined had debris in their stomachs.

Plastic ingestion was monitored in the stomach of 14 fish species (n=209) of
contrasting ecology, ranging from deep benthic to pelagic species.

SEA TURTLES: Loggerhead turtle (Caretta caretta)
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• Ingestion of plastic by loggerhead turtles emerges as being common in Azorean
waters but more intense monitoring is required.

Our current results and future efforts will be key for establishing
appropriate indicator species to monitor the ingestion and abundance
of plastic in Azorean waters, and to contribute to the implementation
of future management actions needed to tackle the problem.

(b)
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Fig. 2. Average mass of (a) total plastic and (b) industrial and user plastic mass per fledglings (±SE) in the Azores.
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