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The anthropogenic impact of pollution by plastic
debris has threatened marine life inhabiting benthic
and pelagic habitats from the poles to the equa-
tor (e.g., Ryan and Moloney, 1993; Derraik, 2002;
Thompson et al.,, 2004). The ingestion of plastics by
marine organisms is an increasing global trend due
to the increase of these polymers in the oceans (e.g.,
Lusher et al.,, 2013; Besseling et al., 2015; Lusher et
al., 2015; Lusher et al., 2018; Ostle et al., 2019; Neto
et al.,, 2020). After reaching marine ecosystems, plas-
tics can be found either in their large original size (i.e.,
macroplastic) or in small fragments (i.e., nanoplastics,
microplastics, or mesoplastics) (Azevedo-Santos et
al., 2019). Thus, the interaction of plastic debris with
marine life is expected, and their ingestion has been
documented in a wide range of marine organisms,
including zooplankton, bivalves, fish, turtles, birds,
and marine mammals (Azzarello and Van-Vleet, 1987;
Lusher et al,, 2015; Romero et al., 2015; Egbeocha et
al., 2018). There are several possible reasons for the
consumption of plastic debris by marine fish, includ-
ing mistaking plastic for food because the odor of
plastic in the sea is like that of food (Savoca et al.,
2017), confusing it with prey species associated with
floating plastic material while feeding on them, and
preying on smaller organisms that have previously
ingested plastics (Possato et al., 2011; Varghese et al.,
2013).
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Records of fish ingesting plastic have increased
in scientific literature because of concerns that the
ingestion of anthropogenic debris by fish may, in
turn, impact human health (Seltenrish, 2015; Lusher
et al,, 2015; Lusher et al., 2017; Azevedo-Santos et
al., 2019). Plastic debris has a direct effect on fish, in-
cluding the reduction in food uptake, internal abra-
sion and ulceration, diminished feeding stimulus,
reproduction failure, and death following intestinal
tract blockage (e.g., Azzarello and Van-Vleet, 1987;
Ostle et al,, 2019). From an ecological point of view,
the ingestion of plastic debiris is a route of entry for
and potential cause of the biomagnification of toxic
chemicals in the marine food web (Egbeocha et al.,
2018). However, the environmental consequences
of this contamination and the overall impact of plas-
tic ingestion are still unknown, despite the growing
number of publications on their presence in marine
ecosystems and their ingestion by fish (e.g., Ryan and
Moloney, 1993; Thompson et al., 2004; Gago et al.,
2020, Neto et al., 2020). However, large pelagic fish,
which are widely consumed by humans, show a pres-
ence of plastic debris that have the potential to indi-
rectly affect human health (Romero et al., 2015).

The common dolphinfish, Coryphaena hippu-
rus Linnaeus, 1758 (Perciformes, Coryphaenidae), is
fished in an important commercial and recreational
fishery and is widely distributed in tropical and sub-
tropical waters in which the surface water tempera-
tures exceed 20°C (Gibbs and Collete, 1959). Top-level
predators, such as the common dolphinfish, can ac-
count for substantial levels of tertiary production
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being removed from an ecosystem, therefore play
an important role in the trophic structure (Olson
and Galvdn-Magana, 2002; Varghese et al., 2013).
Since this species is commonly associated with float-
ing offshore objects, for example, fish aggregating
devices or floating beds of Sargassum spp., it is an
easy target for fisheries worldwide (Manooch et al.,
1984; Massuti, et al., 1998; Rudershausen et al., 2010;
Brewton et al,, 2016). This study is the first to report
on the largest macroplastic debris found in the stom-
ach of the common dolphinfish, C. hippurus in the
Southwest Atlantic Ocean.

A specimen of common dolphinfish, Coryphaena
hippurus, was caught during an oceanography survey
carried out in the Southwest Atlantic Ocean in 2012.
The specimen was captured during the day (approxi-
mately 1 p.m.) by hook and line gear using artificial
bait. The site was located 338 km off the coast of the
city of Rio de Janeiro (-23°59'8.945", -40° 4' 47.46 W")
in oceanic waters (>2,500 m depth). In the labora-
tory, the common dolphinfish was measured in total
length (from the top of the snout to the end of the
caudal fin), weighed, and dissected. The stomach
contents were extracted with the help of scissors and
forceps, placed in a petri dish for visual examination,
and photographed with a digital camera. The plastic
debris was easily identified due to its large size, color
(black), brightness, and type (flexible synthetic mate-
rial). The measurement of plastic material and prey
items (i.e,, fish larvae) was carried out using the soft-
ware ImageJ (Rueden et al., 2017). The classification
of the plastic debris into mesoplastic (5 mm-25 mm)
and macroplastics (> 25 mm) was completed accord-
ing to Rodrigo-Seijo and Pereira (2017).

Plastic ingestion by common dolphinfish

The common dolphinfish measured 99.8 cm and
weighed 4 kg. Two pieces of macroplastic debris, a
bottle label and piece of a plastic bag, were found.
The former measured 7.4 cm in length and 51.3 cm?
in area, whereas the latter measured 11.8 cm with an
area of 105.6 cm?. Along with the macroplastics, fish
larvae, nematodes, and other unidentified parasites
have been recorded (Fig. 1). Prey items ingested (i.e.,
fish larvae, Fig. 1A), ranged from 1.7 to 4.8 cm with
mean and standard deviation of 2.42 and 0.92, re-
spectively. The size of the plastic debris found was
much larger than that of the ingested food. Along
with the macroplastics, nematodes and other un-
identified parasites were recorded (Fig. 1C).

Plastic debris has been reported worldwide in the
stomachs of the common dolphinfish. For instance,
pieces of plastic bags, a plastic bowl, pieces of rope,
polyethylene sheets, wrappers, bottle caps, plastic
ribbons, and even a badminton shuttlecock have
been found in dolphinfish from the Pacific Ocean to
the Indian Ocean (Manooch et al., 1983; Massuti et al.,
1998; Vaske Junior and Lessa, 2004; Rudeershausen
et al.,, 2010; Vanghese et al., 2013; Choy and Drazen,
2013; Brewton et al., 2016; Menezes et al., 2019). This
large epipelagic species is known to be a voracious
top predator, feeding on a wide range of pelagic and
demersal organisms, including cephalopods, crusta-
ceans, and several fish belonging to the Carangidae,
Balistidae, Tetraodontidae, Exocoetidae, and
Scombridae families (Massuti, et al., 1998; Carbonell
et al, 1999; Varghese et al.,, 2013; Brewton et al.,
2016). This ingestion of a wide range of prey, which
has been associated with the dolphinfish’s oppor-
tunistic, voracious feeding nature, can increase the

Figure 1. Records of macroplastic debris in the stomach of the common dolphinfish, Coryphaena hippurus. A- full stomach showing a piece of
black plastic bag and a bottle label, B- ingestion of fish larvae, and C- occurrence of parasites.
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probability of the passive intake of plastic through
prey (i.e., secondary ingestion), especially in large
predatory fish such as the dolphinfish (Massuti et
al, 1998; Varghese et al., 2013; Alomar et al,, 2017;
Neto et al., 2020). Thus, few studies have reported on
macroplastic debris found in the stomachs of com-
mon dolphinfish on a global scale (Monooch et al.,
1983; Mussuti et al.,, 1998; Vaske-Junior and Lessa,
2004; Rudershausen et al., 2010; Varghese et al., 2013;
Choy et al., 2013; Brewton et al., 2016; Menezes et al.,
2019). These studies were carried out between 1984
and 2011, and most of the specimens were sampled
from along the Atlantic Coast of the United States
(Fig. 2). However, occurrences of macroplastics in the
stomachs of common dolphinfish have only been re-
ported in the last ten years (Menezes et al., 2019).

A plastic bowl with an area of 99.57 cm? was found
in a specimen of common dolphinfish caught in the
western equatorial Atlantic in 2011 (Menezes et al.,
2019). These authors claimed that this piece of plastic
material was the largest ever found in the stomach of
that species, but the piece of plastic bag found in the
specimen caught for this present study was slightly
larger (105.6 cm?). Menezes et al. (2019) noted that
the absence of common prey in its stomach was due
to the large size of the macroplastic bowl, which
made it difficult for the specimen to ingest new prey
by blocking the digestive tract. In this current study,
the presence of intact prey may indicate the recent
ingestion of fish larvae, even with the presence of
macroplastics in the stomach. The macroplastics were
likely accidentally ingested after the ingestion of this
prey during the peak of intensity of the feeding activ-
ity because the bottle label and the piece of plastic

Plastic ingestion by common dolphinfish

bag were much larger than the larvae and were posi-
tioned in the anterior portion of the stomach, which
could block the ingestion of new food. According to
Egbeocha et al. (2018), the obstruction and blockage
of the digestive tract could result in a false feeling
of satiation, which could thus lead to starvation and
physical deterioration, ultimately leading to death.
This supports the idea that the macroplastics were
the last items ingested by the common dolphinfish.

The presence of parasites and macroplastics in
the stomach of a common dolphinfish was record-
ed in this current study. Although the identification
of these parasites to the species level was not pos-
sible, the nematodes and the specimen identified as
unknown were probably two endogastric parasites
of the genus Hysterothylacium sp. (nematoda) and
Dinurus sp. (trematoda), which are considered en-
demic to the common dolphinfish (Brewton et al.,
2016). These parasites usually have a high rate of in-
fection and have been found in common dolphinfish
caught in the Mediterranean, the Gulf of Mexico, the
Atlantic Coast of the United States, the Southwest
Atlantic Ocean, and the Pacific Ocean (Manooch et
al., 1983; Carbonell et al., 1999; Marque and Alves,
2011; Brewton et al., 2016).

This study is the first to find macroplastic debris
in the stomach of common dolphinfish caught in
the Southwest Atlantic Ocean. It also documents
the presence of recent food, endogastric parasites,
and the largest plastic material ingested by this spe-
cies ever recorded. It is important to highlight that
the common dolphinfish is a top predator that plays
an important role in the marine food web, and plas-
tic trophic transfer may therefore have a number of

Figure 2. Map showing global records of plastic debris in the stomach of the common dolphinfish, Coryphaena hippurus, and the new record

for Southwest Atlantic Ocean.
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implications for species, ecosystems, and human
health (Nelms et al., 2018).
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