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Establishment of the Invasive Hornet Vespa
velutina (Hymenoptera: Vespidae) in Japan
Takatoshi Ueno
it can pose a threat, as a top predator of invertebrates, to native
ecosystems; (2) it can be a strong stressor to native honeybees,
which are V. velutina’s preferred prey; and (3) it may
aggressively injure humans. For these reasons, management
programs are under urgent demand.
Those V. velutina invaded into Europe and South Korea are
most likely to be originated in southern part of China, supported
by some morphological and molecular evidence [10, 14]. It is
believed that V. velutina was accidentally introduced into the
countries through trade. Because South Korea is a neighboring
country of Japan with an active trade and human exchange
between the countries, caution has been raised about the
potential risk of V. velutina invasion into Japan [15].
In 2013, an amateur entomologist placed on his blog a photo
of an unknown hornet collected in 2012 at a northern part of
Tsushima Island of Japan, and the hornet was seemingly V.
velutina. Later, in 2014, Sakai and Takahashi [16] confirmed
on the basis of a single specimen that it was V. velutina, which
was firstly recorded from Japan.
The present study provides additional evidence that V.
velutina nigrithorax has been established in Tsushima Island of
Japan and that it has been quickly expanding its range within
the island.

Abstract—The Asian hornet Vespa velutina nigrithorax, most
probably originated from China, has been pausing an ecological
problem in Europe and Korea since its accidental introduction and the
subsequent establishment during early 2000s. In 2012, the first
specimen of the hornet was collected in Tsushima Island, Japan, which
suggested that V. velutina invaded into the country. A field survey was
hence made in 2013 to investigate whether the hornet had been
established in the island. The survey confirmed the establishment of V.
velutina in Tsushima, Japan. Morphological examination of the
specimens obtained from the Island confirmed that the velutina
belonged to the subspecies nigrithorax and was well coincided with
the specimens from southern China. Field observations also confirmed
that the invaded hornet was frequently found predating Japanese
honeybee Apis cerana japonica, an important pollinator native to the
island. The present observation suggested that V. velutina was
accidentally introduced from South Korea, where the hornet had been
well established since its invasion.
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I. INTRODUCTION

T

HE members of the genus Vespa are known as “hornets”,
and are the largest social hymenopteran wasps. They are
natively distributed in Eurasia and Asia, with more than 20
described species [1, 2]. It is well recognized that hornet’s
venomous stings can pose risks for humans while hornets are an
important component in ecosystems as generalist predators [2,
3]. The stings are painful and damaging, and can even be fatal if
they trigger allergies called an anaphylactic reaction [4, 5, 6]. In
Southeast and East Asia, hornets often attack humans [3, 7, 8,
9], and around 20 people die due to hornet stings every year in
Japan [8].
Vespa velutina Lepeletier, 1836 (Hymenoptera: Vespidae),
also known as the Asian predatory wasp or the yellow-legged
hornet, is an invasive Vespine wasp [10]. In Europe, it was first
recorded from southwest France in 2004 as an alien species [10,
11], and has rapidly been extending its range of invasion. This
hornet species has now established throughout most of
Southwest Europe, including France, Italy, Spain, and Portugal
[10—13]. Also, V. velutina was discovered in South Korea
during early 2000’s, and again has rapidly increased it
population size, expanding its distribution within the country
[8, 14].
Biological invasion by the hornet can cause several
problems. Three major problems generally recognized are: (1)

II. FIELD SURVEY
A. Locality
A field study was conducted in Tsushima Island, Nagasaki
Prefecture, Japan. The island is located at northern part of
Kyushu mainland of the country and is situated about 150km
apart from Fukuoka City, the largest city in northern Kyushu
(Fig. 1), which is connected directly to Tsushima Island by
plane and ship. Beside, Tsushima Island is just 50km apart from
Busan Metropolitan City, the second largest city of South
Korea, which is famous as the largest port city in the country.
Tsushima Island is also connected directly to Busan City by
ship.
B. Field survey
A field survey was made in September 2013. Because
available information suggested that V. velutina was found in
northern Tsushima, searching efforts were concentrated
particularly in northern part of the island. Also, to assess the
risk of invasion into mainland Kyushu, areas in the vicinity of
the airport and two main ports were included for the survey.
Because it is well known that the hornet visits honeybee
nests to hunt honeybee workers, honeybee hives maintained for
beekeeping were searched primarily. Each beehive was visited
3—5 times to check whether V. velutina was hovering in front
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Tsushima.
Vespa velutina comprises several subspecies described
[17—19]. The morphological features of workers collected in
Tsushima indicated that they belong to the subspecies
nigrithorax (Fig. 2) described by de Buysson, 1905. Although
in its original description, de Buysson (1905) included Sumatra
and Celebes, Indonesia as localities, I agreed the treatment by
van der Vecht (1957) that the subspecies “nigrithorax” should
be used for populations in continental Asia, e.g., India, Bhutan
and China [19]. This is the same subspecies that has been
evoking a number of problems in Europe and Korea.

of the hive.

Fig. 1 Location of Tsushima Island, northern Kyushu, Japan

C. Behavioral observation
Behavioral observation was also made to confirm if V.
velutina predated native honeybees. For this purpose, the
hunting behavior of V. velutina was observed in front of
honeybee hives.

Fig. 2 A worker of the invasive hornet Vespa velutina ssp.
nigrithorax, collected in Tsushima Island

Further, behavioral observations confirmed that V. velutina
in Tsushima attacked and predated the native honeybee Apis
cerana japonica. As already documented in several literatures
[10, 13, 20], the invaded V. velutina was doing “sit and wait”
tactics to hunt the honeybees; the hornets hovered in front of the
entrance of beehives and waited honeybee workers returning to
the hives (Fig. 3). I observed 16 cases in which the hornets
successfully caught, while flying, the returning honeybee
workers. The success of catching a bee appeared to be rather
low because most of honeybees skillfully avoided the
predation. In one case, V. velutina attacked and predated a
honeybee worker on the entrance of the hive. No direct attack
or intrusion into the hives was observed. The negative impact
on the native honeybee would therefore be low or limited.
Many aspects of ecology and invasive nature of V. velutina
remain unclear [10]. Human activities have been impacting
ecological processes and enhancing accidental introduction and
establishment of alien species. Although it is evident that
countless introductions of alien species have occurred on a
global scale, alien organisms appear to show markedly different
rates of successful establishment.

III. RESULTS AND DISCUSSION
In 5 out of 15 localities in northern part of Tsushima Island,
non-native hornets were detected. The majority of the hornets
were found in front of honeybee hives, and, in all, more than 40
hornets were observed (exact number of hornets was unknown
because it was difficult to identify if individuals found in
different time on the same hive were the same individuals or
not). The observed non-native hornets were identified as V.
velutina; the identification was made on the basis of specimens
collected and a key provided by previous researchers [17 —19].
Given the high number of V. velutina observed in different
localities, it was concluded that the invasive hornet has been
established in Tsushima Island. Also, it was suspected that a
considerable number of the nests were present in the northern
Tsushima.
Although it was difficult to exactly identify whether the
observed hornets were “workers” or “queens”, on the basis of
the size, it is reasonable to assume they were all workers
because queens are unlikely to search prey in Autumn season
and because new queens produced in Autumn should not make
hunting.
Although the invasive hornet was confirmed in northern
Tsushima, it was not detected in central and southern part of the
island, where the airport and a main port were located. The
result suggested that V. velutina was not intruded into central
and southern Tsushima, at least, in 2013, and was limited in
northern Tsushima. It is therefore assumed that the invader has
been introduced in northern part of the island and expanding its
range there. In fact, V. velutina was confirmed in the vicinity of
another main port, Hitakasu-kou, situated northernmost part of
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