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Simple Summary: Observations of Antarctic birds eating plastic began to appear in the early
1980s. Plastic debris makes up the majority of marine debris around the world, and pollution is a
serious threat to marine wildlife. Threats represent two types of biological interactions with plastic:
entanglement and ingestion. This paper describes interactions of seabirds with plastic in Russian
Mirny Antarctic station and draw the attention of society to the existing problem. In 2012/2013 and
2015/2016, year-round observations of the author were carried out at Mirny and Haswell Islands,
East Antarctica. One case of entanglement of Adélie penguin in a fishing line has been identified;
one case of an adult emperor penguin mistakenly ingesting plastic braided rope and subsequently
feeding it as part of a food lump to the chick; and two cases of plastic found in south polar skuas.
Entanglement and ingestion of plastic by seabirds are rare events. They signal us about problem
that needs to be included in the observation program for the health of seabirds and mammals of
the Haswell islands. Reducing plastic pressure on natural ecosystems is an important challenge for
humanity in the near future.

Abstract: Plastic debris makes up the majority of marine debris around the world, and pollution is a
serious threat to marine wildlife. Threats represent two types of biological interactions with plastic:
entanglement and ingestion. This paper describes interactions of seabirds with plastic in Mirny and
draw the attention of researchers to the existing problem. In 2012/2013 and 2015/2016, year-round
observations of the author were carried out at Mirny station and Haswell Islands (area of about
12 km2), east Antarctica. One case of entanglement of a molting adult Adélie penguin (Pygoscelis
adeliae) in a fishing line was been identified; in addition to one case of an adult emperor penguin
(Aptenodytes forsteri) mistakenly ingesting plastic braided rope and subsequently feeding it as part
of a food lump to the chick, and two cases of macroplastics found in pellets of south polar skuas
(Catharacta maccormicki). Registrations of entanglement and ingestion of macroplastic by seabirds in
Mirny are rare. They signal to us about problem that needs to be included in the monitoring for the
health of terrestrial biota of the Haswell archipelago.
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1. Introduction

Plastics are a diverse group of synthetic polymers that have their origins in the late 19th century [1].
Further, plastic acquired commercial interest for development in the 1930–1940s [2], but its mass
production began in the 1940–1950s [3,4]. Plastic debris currently constitutes the majority of marine
debris worldwide, making plastic pollution a global environmental problem and a serious threat to
marine wildlife [5,6]. However, little is known about plastic longevity and its effects on organisms [3].

At the end of the 20th century, floating plastic debris was not yet a problem in Antarctica,
and unusually low levels of plastic pollution in comparison with other areas of the oceans were
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documented there [7]. Currently, plastic debris is found in the most remote and deepest parts of the
planet, but debris accumulation rates are much lower in the Southern Hemisphere, although they
have been increasing significantly over time [3]. The concentration of macro- and microplastics in the
Southern Ocean is decidedly lower than the neighboring temperate waters and even more so than in
other parts of the world [8]. However, it is known that the amount of debris in the oceans appears to
have stabilized over the past decade, but has increased on the coastline [3].

Records of Antarctic bird species consuming plastic could be dated as early as the 1980s [1,9,10].
More than 30 years ago, in some areas of Antarctica, plastic had not been observed in south polar
skuas (Catharacta maccormicki), emperor penguins (Aptenodytes forsteri) or Adélie penguins (Pygoscelis
adeliae) [7]. However, already at that time, plastic had been found in birds on the sub-Antarctic islands
and directly off the coast of Antarctica, for example [11,12]. Evidence of ingestion of plastic by seabirds
was obtained on Heard Island in the southern Indian Ocean [13], one of the closest sub-Antarctic
islands to Mirny.

Threats to marine wildlife are mainly presented by two types of biological interactions with plastic
(macroplastics): (1) ingestion, namely debris being intentionally or accidentally eaten and entering the
digestive tract of organisms, and (2) entanglement, predominantly in packaging tapes, synthetic ropes
or drifting nets, where loops and holes in various types of debris entangle parts of the animal’s body
or capture the animal completely [5,12,14].

There are forecasts that the consumption of plastic by seabirds will have reached 99% of all species
by 2050 [6]. Entanglement in plastic debris also poses a very serious threat to the continued survival
and wellbeing of marine animals [5]. For instance, seabirds with a distinct plastic load were noted to
reduce food intake, which limits their ability to build up body fat, subsequently reducing fitness [15].

The effect of plastic on birds of the Haswell archipelago was not raised to the rank of a problem
requiring special attention, since no targeted studies of its occurrence in Antarctic birds in this area
had been carried out. However, ingestion and entanglement in plastic is still found both onshore
and in the ocean. Recent records of plastic debris in Antarctic penguins and south polar skuas in the
archipelago area are already raising concerns and this could pose a major threat for terrestrial biota in
the foreseeable future.

This article complements the previously initiated series of publications on the health of Antarctic
birds in the Haswell archipelago [16,17]. The purpose of the message is to describe the facts of
the interaction of seabirds with plastic in Mirny and to draw the attention of researchers to the
existing problem.

2. Study Area and Methods

Plastics registration in seabirds was established at the Russian Mirny Antarctic research station
(66◦33′11′′ S, 93◦00′35′′ E) and the Haswell Islands (Davis Sea, east Antarctica, Figure 1) in an area of
about 12 km2 during the author’s observations—made from 8 January 2012 to 7 January 2013, and from
9 January 2015 to 14 January 2016. The station is located on the edge of Antarctica, with the islands of
the archipelago being no more than 3 km away from it.
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station and in its vicinity (marine or continental ice, nunataks), and 43 pellets coming from Haswell 
Island near skuas’ nests or in their foraging areas. 

The examination of dead emperor penguin chicks and determination of the composition of prey 
remains of south polar skuas were carried out in laboratory conditions with the linear dimensions of 
the objects being measured to an accuracy of ±1.0 mm by means of a Vernier caliper. 

 
Figure 1. Study area (in the inset in the upper left corner is the location of Mirny station). Note: brown 
spot—emperor penguin (Aptenodytes forsteri) colony; blue dots —colonies of Adélie penguins 
(Pygoscelis adeliae); green dots—breeding areas of the south polar skuas (Catharacta maccormicki); red 
dots—places where plastic was found in pellets of the south polar skua; pink dot—the place where 
plastic was found in emperor penguins; the yellow dot—the place of the entangled Adélie penguin; 
black dots —nunataks. 

3. Results and Discussion 

Four cases of interaction of seabirds with plastic were recorded. In February 2015, a single adult 
molting Adélie penguin at Cape Mabus (nunatak Komsomolsky) became entangled with its right leg 
being caught in a ball of fishing line, later identified as a local source from Mirny, which was partially 
frozen into the ice. The penguin was freed, but its leg was injured. After successfully completing the 
molt, the penguin left Cape Mabus, exhibiting some awkwardness in the snow and ice. 

The case of an Adélie penguin being entangled in a fishing tackle at Mirny is not unique to east 
Antarctica. For example, at the end of the last century, cases of entanglement of Adélie penguins and 
south polar skuas in fishing nets, including fatalities, were recorded near the Australian Antarctic 
stations Davis and Casey [12]. 

A total of 265 bird species have been recorded worldwide, entangled in plastic or other synthetic 
materials. Of these, 147 species were seabirds. In the order Sphenisciformes, out of 18 living species 
of penguins, seven (39%) species were identified entangled in plastic. Fishing lines and nets were 

Figure 1. Study area (in the inset in the upper left corner is the location of Mirny station). Note: brown
spot—emperor penguin (Aptenodytes forsteri) colony; blue dots—colonies of Adélie penguins (Pygoscelis
adeliae); green dots—breeding areas of the south polar skuas (Catharacta maccormicki); red dots—places
where plastic was found in pellets of the south polar skua; pink dot—the place where plastic was found
in emperor penguins; the yellow dot—the place of the entangled Adélie penguin; black dots —nunataks.

Daily observations were carried out in Mirny at the nunataks of Radio, Komsomolsky and between
them; the Haswell Islands were visited on foot during the landfast ice period (April–December). In 2012
there were 46 trips, whereas in 2015 there were 15 trips to the islands and to the emperor penguin
colony. The duration of work on the islands and sea ice ranged from 3–5 h, in Mirny—from 1 to 8 h
a day.

In 2012, in order to find out the reasons for the deaths of chicks in the colony of emperor penguins
near Haswell Island, 30 frozen chicks of emperor penguins of different ages and at different times were
collected. In all chicks, the digestive tracts, the external condition of the skin and the surface of the
body under the skin were examined for the presence/absence of hematomas and other physical injuries.

In order to study the qualitative composition of the diet of south polar skuas, 55 pellets were
collected and examined in 2012/2013 and 2015/2016. Of these, 12 pellets were found at the Mirny
station and in its vicinity (marine or continental ice, nunataks), and 43 pellets coming from Haswell
Island near skuas’ nests or in their foraging areas.

The examination of dead emperor penguin chicks and determination of the composition of prey
remains of south polar skuas were carried out in laboratory conditions with the linear dimensions of
the objects being measured to an accuracy of ±1.0 mm by means of a Vernier caliper.

3. Results and Discussion

Four cases of interaction of seabirds with plastic were recorded. In February 2015, a single adult
molting Adélie penguin at Cape Mabus (nunatak Komsomolsky) became entangled with its right leg
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being caught in a ball of fishing line, later identified as a local source from Mirny, which was partially
frozen into the ice. The penguin was freed, but its leg was injured. After successfully completing the
molt, the penguin left Cape Mabus, exhibiting some awkwardness in the snow and ice.

The case of an Adélie penguin being entangled in a fishing tackle at Mirny is not unique to east
Antarctica. For example, at the end of the last century, cases of entanglement of Adélie penguins and
south polar skuas in fishing nets, including fatalities, were recorded near the Australian Antarctic
stations Davis and Casey [12].

A total of 265 bird species have been recorded worldwide, entangled in plastic or other synthetic
materials. Of these, 147 species were seabirds. In the order Sphenisciformes, out of 18 living species
of penguins, seven (39%) species were identified entangled in plastic. Fishing lines and nets were
responsible for most cases of entanglement in seabird records, with 83% of species entangled in
fishing gear [18]. Among the entangled seabirds of the world fauna, representatives of the order
Sphenisciformes are the least common [14].

Among 30 frozen emperor penguin chicks, one had apparently died 1.5–2 h earlier (chick found
on 8 October 2012), its age being estimated by the author at 55–60 days. The chick’s injuries included
its left eye being covered with an inflammatory condition, and an extensive hematoma found on the
body under the skin, coupled with the stomach containing gastroliths, squid beaks, and a fragment of
green synthetic rope braided from fishing lines 230 mm long and 5 mm wide. The piece of rope in the
chick’s stomach had the shape of a dense lump 35 × 17 mm in size [19]. The plastic lump occupied the
entire volume of the stomach.

Plastic could have entered the chick’s digestive system only with a food lump when fed by one of
the adult individuals of the pair. Most likely, one of the adult birds had swallowed a plastic braided
rope somewhere in the sea mistaking it for prey. Fast ice at that time of the year could have reached
or been close to its maximum width, that is, extending northward up to 30–40 km from the coastline
of Antarctica. A piece of plastic braided rope could have been brought from the east by the oceanic
circumpolar current; the less likely cause is the result of expeditionary activities.

At two months of age, the chick was not able to free the gastrointestinal tract from plastic on its
own. Direct evidence of the death of the chick from the ingestion of macroplastic into the digestive
system was not obtained. The blockage of the intestinal tract with plastic rope, injuries inflicted on him
by an adult bird, inflammation in the eye area, death from hunger or the accumulated impact of the
above factors could all serve as the probable causes of its death.

Ingestion of plastic debris has currently been documented for 164 out of 406 seabird species
(40%), with this being less visible than entanglement [20]. It is known that the likelihood of plastic
ingestion by seabirds decreased with the increase in distance further to the south off the Antarctic
convergence [7]. At the same time, according to the subject of this message, one of such probabilities
of erroneous ingestion of macroplastic by an emperor penguin came to pass directly off the coast
of Antarctica. According to a recent review publication on the ingestion of plastic by seabirds [20],
the unique account of the ingestion of macroplastic by emperor penguins at Mirny was first established
for this Antarctic penguin. Currently, obtaining such evidence refers to the category of difficult to prove
occurrences. It should be noted, however, that evidence exists of macroplastics detected in petrels
breeding in Antarctica [10], and the presence of microplastics in the droppings of gentoo penguins
Pygoscelis papua from populations in Antarctica and sub-Antarctica [21].

Plastic ingestion has been recorded in south polar skuas. Green plastic wrapping was found in
two of 55 pellets collected in 2012 and 2015 with one of the pellets containing only plastic. Unlike
natural skuas pellets, which have a solid consistency, plastic pellets easily fell apart during examination.
Another pellet had minor inclusions of macroplastic (Figure 2). Both pellets were more than half
the normal pellet size for south polar skuas. The most likely route for plastic to find its way into
the digestive system of skuas is through their visit to the Mirny food waste dump. The ingestion of
macroplastics by skuas, apparently, did not have a negative effect on them, nor lead to death, being
released in the form of pellets.
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Figure 2. One of the pellets of the south polar skua (Catharacta maccormicki) with a green plastic
fragment (shown by the black arrow), found in 2012/2013 and 2015/2016 in the Haswell archipelago
(photo by the author).

Unlike Antarctic penguins, the ingestion of macroplastic fragments by south polar skuas is more
common. Skuas are one of the few breeding seabirds in Antarctica that gravitate towards human
settlements, visiting, to a greater or lesser extent, the territories of the year-round occupied Antarctic
stations, bases or seasonal field camps. Previously, in such places of human activity, skuas were
attracted by garbage dumps and the possibility of utilizing available food resources, for example [22,23].
In this respect, the Mirny station was no exception [16,24]. In the recent past, kitchen refuse and garbage
was found in the diet of south polar skuas in continental Antarctica, for example [25,26]. Garbage
dumps may have been the source of the plastic entering the digestive system of the skuas. An example
of this is the 16 discovered and surveyed pellets of south polar skuas from Green Lake on Ross Island
(Antarctica), where at the end of the 20th century many of them contained plastic [27]. On the whole,
recent accounts of the swallowing of marine debris have been documented in five (27.8%) of 18 species
of the order Sphenisciformes and in 55 (39.6%) of 139 species of the order Charadriiformes [20].

4. Conclusions

The recent discovery of interactions between emperor penguins, Adélie penguins and south polar
skuas with macroplastics at Mirny clearly indicates that such pollution is not an random, although
such cases are still rare in high Antarctic latitudes. A targeted and comprehensive survey of breeding
populations of seabirds in the Haswell Islands will allow us to gain more objective insights and
assessments of the true scale of threats from the interactions of Antarctic birds with macroplastics,
as well as to develop a strategy to reduce existing and potential risks. The need to include this problem
in the health monitoring program for terrestrial biota of the Haswell archipelago is obvious.
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