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Introduction

Vespa mandarinia Smith holds the title for being the world’s
largest hornet. Commonly referred to as the Asian giant
hornet, Vespa mandarinia’s unrivaled size and distinctive
markings make it easily distinguishable from other Asian
hornet species (Matsuura and Yamane 1990; Figure 1). This
wasps sting can be life-threatening to humans, and it can
also decimate a number of insect colonies, most notably
wild and managed honey bees (Matsuura and Sakagami
1973). Vespa mandarinia is native to Japan and can also

be found established outside of its native range in several
countries in Asia. Within the United States, the first known
account of detection of a Vespa mandarinia hornet was in
Washington in fall 2019 (McGann 2019).

Synonymy

Vespa japonica Radoszkowski (1857)
Vespa latilineata Cameron (1903)

Vespa sonani Matsumura (1930)

Vespa mandarinia bellona Smith (1871)
Vespa mandarinia magifica Smith (1852)
Vespa mandarinia nobilis Sonan (1929)
(Catalogue of Life: 2019 Annual Checklist)

Figure 1. Female Vespa mandarina Smith, resting.
Credits: Yasunori Koide, Wikimedia commons

Distribution

Vespa mandarinia is established in many parts of Asia
including Thailand, China, Nepal, Russia, and its native
Japan. Currently, this species is not established in western
Europe, but sporadic reports of its presence have been
recorded in several countries including France (Pest
Tracker 2017; Liu et al. 2016). These hornets prefer to nest
in temperate regions, including mountainous areas, but can
also be found in some subtropical environments (Matsuura
and Sakagami 1973). A colony of Vespa mandarina was
discovered in September 2019 in British Columbia, Canada.
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This was the first colony found in North America. The
United States noted the first appearance of this hornet in
early fall 2019. The first specimen was collected in Decem-
ber 2019 in Blaine, Washington; however, Vespa mandarinia
is not considered established in any part of North America
at this time (Tripodi and Hardin 2020). Regular monitoring
and trapping efforts in Washington will be conducted

to note any further occurrences and risk of distribution
(McGann 2019).

Description

Vespa mandarinia individuals are large and robust wasps
with several distinctive features that distinguish them

from other similar species. The head is wider than other
Asian hornet species, specifically above the mandibles and
between the eyes (Figure 2). The front of the “face” above
the mandibles (the clypeus) has a deeply scalloped edge,
rather than being evenly rounded. The “cheeks” (genae) are
pronounced on both sides of the head, making the head ap-
pear noticeably wide in full face view (Figure 2). The genae
house the muscles needed to power the large mandibles
that play a vital part in the ability of Vespa mandarinia to
overpower prey (Matsuura and Sakagami 1973). Adult
workers are often slightly shorter than 5.08 cm (2 inches)
in length, whereas adult queens are close to 5.08 cm (2
inches) (Figure 3). Adults have an overall matte orange-
yellow colored head (Figure 1). Banding on the abdomen is
yellow and brown, with the last segment uniformly yellow
(Matsuura and Yamane 1990; Figure 3).
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Figure 2. Vespa mandarinia Smith anterior view of head.
Credits: Allan Smith-Pardo, Invasive Hornets, USDA APHIS PPQ

The head, thorax and abdomen are stout and have varying
densities of setae (hairs). In addition to compound eyes,
these hornets, like other Hymenoptera, have ocelli (the
three light-sensing organs between the eyes). The pos-
session of the stinger distinguishes female reproductives
(queen) and non-reproductive workers from the stingless

males. The stinger is smooth and nearly a centimeter

in length (Handwerk 2002). As in characteristic of all
Hymenoptera, this hornet possesses 2 pairs of wings with
the forewing surpassing the body length of 5 cm (2 inches)
(Figure 3).
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Figure 3. Vespa mandarinia Smith female adult length.
Credits: Allan Smith-Pardo, Invasive Hornets, USDA APHIS PPQ

Biology

All Vespa mandarinia colonies are established in the spring
by mated queens after they have emerged from diapause
(period of postponed development). These queens feed

on tree sap for energy and first scout for a proper space to
start a colony (Makino 2016). Once a queen has selected
an adequate location, often in a cavity or hollow area near
the roots of trees, she begins constructing the comb from
woody materials gathered while foraging. These fibers are
then manipulated into cells and the surrounding comb with
her mandibles. To accommodate the growing colony, these
hornets will excavate additional space by removing balls of
soil with their mandibles (Matsuura and Yamane 1990).

The queen is solely responsible for the development and
safeguarding of the colony. She continues to provide food
and protection to her brood until workers begin to emerge
(Matsuura and Yamane 1990). After worker emergence, the
workers primarily take over these duties while the queen is
dedicated to egg laying in the 1000 or more cells of its typi-
cally large nest (Matsuura and Sakagami 1973; Matsuura
and Yamane 1990).

Larval Vespa mandarinia hornets develop through five
larval instars (stages), during which time they are fed either
bits of prey flesh or tree sap. After completing larval devel-
opment, each individual pupates within the covered cell
and remains in a cocoon for nearly 18 days (Matsuura and
Yamane 1990). The colony size ranges greatly from 4 to 12
comb panels and as many as 3000 distinct cells (Matsuura
and Yamane 1990). Each comb lies mostly horizontal,
conforming to the available space. The nest cover is often
unfinished, and consequently the last comb located at
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the bottom of the nest structure is exposed (Matsuura

and Sakagami 1973). These brood cells can vary slightly

in depth and width depending on whether they were
constructed by the queen or workers. Worker cells have

an average diameter of approximately 11 mm while both
queen and male cells were 14 mm in diameter. The depth of
these cells ranges from approximately 33 mm for workers to
42 mm for queens (Matsuura and Sakagami 1973).

Colonies grow during summer and into fall until a brood
of reproductive females (new queens or gynes) and male
hornets emerge around the end of October. These male
hornets leave the nest and will wait outside nest entrances
to mate with new queens emerging from nests. Once the
new queens mate, typically with only one male, they begin
to search for an ideal overwintering site in the soil, where
they will remain for nearly seven months before starting
their own colonies in the spring (Takahashi et al. 2004). In
late fall, around mid-November, founding queens die, and
the original colony quickly weakens as workers die off and
are not replaced (Matsuura and Yamane 1990).

Predatory Strategies

Vespa mandarinia workers have a more extensive foraging
range than other hornet species (Abe et al. 1991). They
tend to attack prey located approximately two kilometers
from the nest but have been noted to travel as far as eight
kilometers in search of food (Matsuura and Yamane

1990). These hornets are very assertive when competing

for resources during the spring months (Matsuura and
Yamane 1990). For example, Vespa mandarinia nestmates
will congregate around the sap supply on a tree and prevent
other hornet species from feeding (Abe et al. 1991). Insect
prey is a vital source of protein for the growing larvae in the
nest and Vespa mandarinia most often preys on large beetle
species. If accessible, this hornet also preys on honey bees
and other Vespidae wasps among other insects (Matsuura
and Yamane 1990).

Vespa mandarinia utilizes a pair of attack strategies to hunt
other social insects. For example, the lone hunting mode
involves a single hornet worker capturing one honey bee

at a time outside the beehive entrance. The hornet kills the
bee by detaching the head from the rest of the body at the
thorax (Figure 4), then chews it into a gummy paste for
transportation back to the nest where it is fed to larvae. The
larvae chew on the prey and emit a liquid substance by the
salivary gland that the adult hornets consume (Matsuura
and Yamane 1990). Hornets take bees from multiple colo-
nies rather than concentrating on one specific colony. This
mode of hunting can inflict minor or major damage to the

colonies, depending upon the honey bee species. Similarly,
another invasive wasp species Vespa velutina attacks honey
bee colonies in this way, weakening about 30% of honey
bee hives (Monceau et al. 2014). The most famous mode of
predation by this hornet, often referred to as a slaughter, it
is extremely damaging to the prey colony (Matsuura and
Yamane 1990).
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Figure 4. Vespa mandarinia Smith processing its honey bee prey
capture.
Credits: Dr. Scott Camazine

The slaughter strategy involves groups of 10 to 20 or

more Vespa mandarinia nestmates staging a coordinated
attack on a single colony by ripping multiple guard bees
apart (typically at the head) with their mandibles until no
individuals remain to defend the nest entrance (Figure 3).
An entire honey bee colony of about 30,000 individuals

can be destroyed in several hours with the remains of those
workers being left in and around the hive (Matsuura and
Yamane 1990, Matsuura and Sakagmai 1973). If there are
still survivors come nightfall, the hornets will retire to their
nest and reappear the next morning to continue their attack
until occupation is complete. Once the majority of the bee
workers are destroyed and unable to defend the nest, the
hornets retrieve the bee larvae and pupae to feed their own
young. (Matsuura and Sakagmai 1973).

A depiction of this process can be viewed in the National
Geographic “Hornets from Hell” video (Handwerk 2002).
These types of invasions typically occur in the late summer
months when the hornet colonies have produced many
workers (Matsuura and Sakagami 1973).

European honey bees, Apis mellifera, are practically
defenseless against this predator as they have not evolved
strategies to defend their colonies. Honey bee stings are
ineffective at deterring the hornet as Vespa mandarinia’s
robust cuticle is not susceptible to these stings (Tan et

al. 2016). Asian honey bees, Apis cerana, have evolved a
stronger group tactical technique because of their historical
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co-existence with Vespa mandarinia. The bees communicate
to each other to begin surrounding (or “balling”) the hornet
in order to raise their group temperature to approximately

Figure 5. Honey bees defensively “balling” a single Vespa mandarinia
Smith.
Credits: Dr. Masato Ono, Tamagawa University

46°C (Figure 5), which is high enough to kill the hornet but
not kill themselves (Egelie et al. 2015; Ugajin et al. 2012).

Medical Significance

Any interaction with stinging insects can pose risks to those
who are allergic to the venom; however, Vespa mandarinia
has been associated with severe responses in those who are
not considered anaphylactic or allergic (Yanagawa et al.
2007). This hornet’s aggressive nature intensifies the risk for
serious medical complications in humans. It is estimated
that approximately 40 people die from the stings each year
(Yanagawa et al. 2007). These deaths have been contributed
to kidney failure, anaphylactic shock, heart attacks, and
multiple organ failure, often from multiple stings (Yanaga-
wa et al. 2007). During a four-month period in 2013, Vespa
mandarinia caused 42 deaths and 1,675 injuries in China.
In the cases of injuries that lead to hospitalization, it often
took about 30 days for recuperation (Liu et al. 2016).
Further, these hornets can cause scars from stinging that
can endure for some years (Matsuura and Yamane 1990) .

Management and Outlook

Management of Vespa mandarinia is quite difficult because
of the stinging risk and lack of accessibility to the nests. In
the past, Japanese inhabitants have used physical elimina-
tion as well as chemicals to kill and reduce Vespa manda-
rinia colonies, though they are difficult to locate and kill
below ground. Insecticides such as ready-to-use aerosols

and concentrates are utilized by the US Department of
Defense in efforts to control other species of oriental
hornets (Army Public Health Center). Some beekeepers
have taken to using mechanical devices, including specially
designed screening, to assist with defending and protecting
the bees at the hive entrances (Matsuura and Yamane 1990).
While there are homemade devices used by some beekeep-
ers in Europe, there are also commercial products, such as
false bottom boards that trap hornets attempting to invade
managed honey bee hives.

Sustained monitoring efforts should be employed for early
detection of Vespa mandarinia in a region and evaluation of
its potential establishment. This species has had a devast-
ing impact on human health and to honey bee colonies,
particularly managed Apis mellifera (Matsuura and
Sakagami 1973). As honey bees play a significant role in the
pollination of crops, establishment of Vespa mandarinia in
the United States could have a severe impact on agriculture
and the economy as well as on human health. Continuous
monitoring and subsequent elimination of any discovered
colonies is paramount to prevent Vespa mandarinia
establishment.
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