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Colonial seabirds use various methods to defend their nests from predators [1], such
as mobbing behavior, emitting alarm calls, vomiting, and defecating [2]. In Antarctica,
penguins aggressively defend their territory from skuas in order to guard their offspring,
since skuas frequently prey on penguins’ eggs or chicks [3–5]. Therefore, it has been
reported that the degree of agonistic behavior was high around the nests and decreased
when they were far from the colony [4,5]. On the other hand, Adélie penguins (Pygoscelis
adeliae) sometimes crowd into skua nests located near the colony on the way to the sea
and trample their eggs accidentally [6,7]. This occurrence could have a direct effect on the
breeding success of sympatric skuas [6]. The egg loss of skuas caused by penguins was
observed only around the penguin colony [8]; however, no such event has been reported
yet in areas without a penguin colony.

Here, we present unusual photographs in which south polar skua (Stercorarius mac-
cormicki) nests were attacked by Adélie penguins despite being far from the penguin colony.
The pictures were taken by motion-capture cameras (solar trail camera, model solar and
comparable; Spypoint, Springfield, USA) for monitoring the breeding performance of
skuas at Cape Möbius (S 74◦37′33” E 164◦13′08”), Ross Sea, during the 2019/2020 breeding
season. The site is located within 1 km of the coast and 17 km away from Adélie Cove,
where the nearest Adélie penguins’ breeding colony (about 11,000 breeding pairs) is located
(Figure 1) [9]. Additionally, the sea ice extended over 5 km from the adjacent coast during
December 2019. Thus, we consider the presence of breeding Adélie penguins in these
inland areas to be unexpected.

We found images of aggressive behavior by penguins toward skuas while check-
ing thousands of photographs taken by the motion-capture cameras from three of eight
monitored skua nests. Adélie penguins approached the nests and expelled the breeding
skuas. In addition, one egg was broken in one of the nests (Figure 2A,B). According to the
observations from the monitored nests, the Adélie penguins wandered around the eggs or
a chick after evicting the parent skuas (Figure 2). These observations were made on 19, 26
December and 1 January, respectively, during the same period in which breeding penguins
feed their chicks [10]. Although penguins threatened the adult skuas, they seemed to
have no interest in the eggs or chicks of the skuas. Hence, the egg trampling might be an
accidental event, which is supported by the successful fledging of all the skua offspring
except for the egg broken by the penguins.
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To the best of our knowledge, this is a previously unreported interesting case in 
which the Adélie penguin attacked and caused egg loss at skua nests far from the pen-
guins’ colony. Although examples of Adélie penguins threatening or attacking the skuas’ 
nests can be found on the internet and in research papers, all of these incidents were ob-
served only around the penguin colony [6,7]. The aggressive behaviors of the Adélie pen-
guins to breeding skuas are expected to have occurred elsewhere without penguin colo-
nies, but this has not been reported yet. In this study, such cases were captured on motion-
capture cameras for the first time. In general, Adélie penguins are more sensitive and ag-
gressive when they are breeding [4], but the individuals attacking skua nests might be 
non-breeding or may have failed to breed [7]. Visiting skua nests located far from the col-
ony during the chick-guarding periods may lead to disadvantages in rearing their own 
chicks and defending from predators or unexpected weather fluctuation; therefore, this 
suggests that the behavior observed at the study site may have been caused by a non-
breeding flock that were roaming around the coastal area. The reason for the attack is 
unknown, but previous studies have speculated that the alarm calls to threaten their po-
tential enemies from the incubating or brooding skuas stimulate the penguins’ curiosity, 
making them approach the nest [6,7]. Although penguins broke a skua egg, when we 
checked the situation before and after the incident in a series of photos, they seemed to 
take interest in only adult skuas rather than the eggs. Only one skua egg was lost in the 
three nests, and we confirmed that all of the other eggs and chicks fledged with success. 
Therefore, the egg loss by Adélie penguins seems to be unintended, and our observation 
is an interesting case of showing aggression to the predator regardless of the prey’s repro-
duction. Unusual inter-specific behavior and reciprocal interactions between two Antarc-
tic top predator avian species observed from our survey will be helpful to enrich under-
standing of interactions among the biodiversity in the Ross Sea region. In addition, we 
expected that the motion-capture camera can improve observation of Antarctic seabirds 
without time limit. 

 
Figure 1. The location of the study site. The skua nest attack happened near the Jang Bogo station 
(Yellow star), Cape Möbius. The grey circle indicates the Adélie penguin colony, and the black 
circle indicates skua nests (The skua nests were marked with number and hash tag, underlying 
satellite image © Esri and Maxar Technologies). 

Figure 1. The location of the study site. The skua nest attack happened near the Jang Bogo station
(Yellow star), Cape Möbius. The grey circle indicates the Adélie penguin colony, and the black circle
indicates skua nests (The skua nests were marked with number and hash tag, underlying satellite
image © Esri and Maxar Technologies).

To the best of our knowledge, this is a previously unreported interesting case in which
the Adélie penguin attacked and caused egg loss at skua nests far from the penguins’
colony. Although examples of Adélie penguins threatening or attacking the skuas’ nests
can be found on the internet and in research papers, all of these incidents were observed
only around the penguin colony [6,7]. The aggressive behaviors of the Adélie penguins
to breeding skuas are expected to have occurred elsewhere without penguin colonies, but
this has not been reported yet. In this study, such cases were captured on motion-capture
cameras for the first time. In general, Adélie penguins are more sensitive and aggressive
when they are breeding [4], but the individuals attacking skua nests might be non-breeding
or may have failed to breed [7]. Visiting skua nests located far from the colony during
the chick-guarding periods may lead to disadvantages in rearing their own chicks and
defending from predators or unexpected weather fluctuation; therefore, this suggests that
the behavior observed at the study site may have been caused by a non-breeding flock that
were roaming around the coastal area. The reason for the attack is unknown, but previous
studies have speculated that the alarm calls to threaten their potential enemies from the
incubating or brooding skuas stimulate the penguins’ curiosity, making them approach
the nest [6,7]. Although penguins broke a skua egg, when we checked the situation before
and after the incident in a series of photos, they seemed to take interest in only adult skuas
rather than the eggs. Only one skua egg was lost in the three nests, and we confirmed that
all of the other eggs and chicks fledged with success. Therefore, the egg loss by Adélie
penguins seems to be unintended, and our observation is an interesting case of showing
aggression to the predator regardless of the prey’s reproduction. Unusual inter-specific
behavior and reciprocal interactions between two Antarctic top predator avian species
observed from our survey will be helpful to enrich understanding of interactions among
the biodiversity in the Ross Sea region. In addition, we expected that the motion-capture
camera can improve observation of Antarctic seabirds without time limit.
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Figure 2. The photographs of Adélie penguins attacking three skua nests. (A,B) Adélie penguins 
approached a skua nest (#1) and expelled an adult skua. One of the two eggs was observed to be 
broken in the next picture (26 December). (C,D) In another nest (#2), penguins were passing near 
the nest of the skua, and they returned to chase the skua (19 December). (E,F) In the other nest (#3), 
Adélie penguins expelled and threatened the parent skua (1 January). The red circle indicates the 
location of skua eggs or a chick. The photographs of three nests can be seen as gif files in the sup-
plementary material (identified each nest by number and hash tag). 

Supplementary Materials: The following are available online at www.mdpi.com/xxx/s1, Supple-
mentary gif 1: Penguin attacked the skua nest #1. Supplementary gif 2: Penguin attacked skua nest 
#2. Supplementary gif 3: The behavior of penguins crossing near the skua nest #2. Supplementary 
gif 4: Penguin attacked skua nest #3. 
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Figure 2. The photographs of Adélie penguins attacking three skua nests. (A,B) Adélie penguins
approached a skua nest (Supplementary #1) and expelled an adult skua. One of the two eggs was
observed to be broken in the next picture (26 December). (C,D) In another nest (Supplementary #2),
penguins were passing near the nest of the skua, and they returned to chase the skua (19 December).
(E,F) In the other nest (Supplementary #3), Adélie penguins expelled and threatened the parent skua
(1 January). The red circle indicates the location of skua eggs or a chick. The photographs of three
nests can be seen as gif files in the supplementary material (identified each nest by number and
hash tag).

Supplementary Materials: The following are available online at https://www.mdpi.com/article/10
.3390/d13050181/s1, Supplementary gif 1: Penguin attacked the skua nest #1. Supplementary gif 2:
Penguin attacked skua nest #2. Supplementary gif 3: The behavior of penguins crossing near the
skua nest #2. Supplementary gif 4: Penguin attacked skua nest #3.
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