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For most of the year, beewolves are
peaceful creatures, living on pollen and
nectar, but when they reproduce, they
become mighty miners and ruthless
killers.

B

eewolves, also known as bee-hunters,
are solitary digger wasps with around
140 different species worldwide.
Philanthus triangulum,
commonly known as
the European beewolf,
is quite common and
widespread on the Continent, where rapid range
expansions have been
shown to coincide with
periods of increased summer warmth. Although
the adults of the species
are herbivores (feeding
on nectar and pollen), the
species derives its name
from the behavior of the
inseminated females, who
hunt honeybees, skillfully
stinging and paralyzing
their prey before carrying
it back to the nest for their
carnivorous larvae.
Until recently, this species has been localised in National Parks around Europe,
but lately people have been discovering
more and more of them closer to home.
This past summer, I spent a number of
fascinating weeks documenting their
hidden lives and behaviours in one particular backyard located in the heart of
Budapest, just a few steps from the back
door.

Mighty Miners
All day long beewolves dig and hunt, tunnelling into the soft, sandy soil to construct
their elaborate nests. In this quiet, undisturbed backyard I observed perhaps a dozen nests or burrows, within an area of one
or two square meters. The various members of the colony dig their holes 20–30 cm
(8–12 inches) apart.
The first beewolf appeared at the nesting
site on June 22nd, and after choosing a suitable location, the tireless digging began.
Within a couple of days, each tiny beewolf
can dig out two or three handfuls of sand.
With unbelievable strength, they carry
pebbles that obstruct their path to the
farthest point away from the hole, to make
sure that they will no longer hinder the
excavation process.

For the largest stones, the beewolves
will use the strength of their mandibles and flap their wings to try to
move them. This is tiring work, and
when taking a rest from the laborious
digging, they will keep watch over the
edge of the hole. Within a couple of
days of determined digging, the colony
has grown to twelve cells.
At first, the entrance tunnel will slope
downwards at an angle of around 30
degrees, after which it levels out into a
number of lateral tunnels, each ending
in a brood chamber that will be stocked with one to five honeybees.

Occasionally, while clearing the area, the
beewolves will fly up to observe their surroundings. Based on the impressions that
they gather, they continue their hard labour. As they remove excess material from
their tunnels, they are constantly moving
backwards, sweeping and clearing the path
all the way back to the hole, where the digging resumes.
At first, the entrance tunnel will slope
downwards at an angle of around 30 degrees, after which it levels out into a long
horizontal section. The main tunnel can
be up to 1 metre long, with over 30 lateral
tunnels branching off it, each one ending
in a brood chamber. The adult female will
stock the brood chambers with one to five
honeybees, and a single egg that will hatch
into a hungry larva.

Shared Space
Once in a while, big feet come tramping
out into the backyard, or a little girl comes
out to play in the sand. In an instant, the
beewolf darts swiftly back into its hole. A
couple of minutes later, however, it boldly
continues its work, undisturbed by the
company of curious humans.

Beewolf nests are usually centered around
some sort of supporting structure, such
as pavements, bricks, or plant roots. This
reduces the likelihood of their excavated
tunnels collapsing in on themselves.

The nest burrows are dug by the adult
females, who are also solely responsible
for feeding their larvae. Unlike the young
hatchlings, they rely on pollen and nectar
to supply their energy needs.

Male beewolves don’t excavate burrows
or hunt bees. Instead, they establish small
territories in the vicinity of the females’
nests, marking twigs and other vegetation
extensively with pheromones from cephalic
glands in their antennae. Scent-marking
serves to distinguish territorial boundaries between competing males, as well as
attract females for mating. But sometimes
the area’s landmarks change and a beewolf
will lose its orientation, unable to find
its burrow. At such times, it speeds from
hole to hole, seeking its own territory. The
owners are usually quick to leap out and
defend their tunnels against intruders.

On the Prowl
As their name implies, beewolves prey on
bees. The European beewolf, Philanthus
triangulum, exclusively hunts honeybees.
Before going out hunting, it makes an
orientation flight over its burrow, scanning
the area in widening concentric circles,
noting how it must return. After an elegant
spiral of three or four rotations, it heads
directly to its hunting grounds.
Once the beewolf has spotted a target,
it hovers downwind, analysing the odour
wafting from its potential prey. If it decides
to attack, the beewolf will grasps its victim
by the head with its legs and mandibles,
before curling its abdomen around and
stinging it. The venom acts as a powerful
paralyzing agent, disabling the bee’s central nervous system within seconds. The
rapid musle paralysis protects the beewolf
against counterattack by the bees, and a
second sting may also be delivered to further immobilise the prey.

As the venom takes effect,
predator and prey go
through a small scuffle, during which the bee always
drops to the ground.
The beewolf may compress
her victim’s abdomen, causing the bee to regurgitate
nectar which can be lapped
up.
Seeking a good grip, the
beewolf climbs slowly to
the top of a nearby stem
from where she can take off
more easily.

Once airborne, the beewolf
flies her prey back to the
nest, carrying it upside down
and gripped between her
middle legs. On the basis of
the landmarks scoped out
earlier, she is able to locate
her hole. If necessary, she
will widen the opening with
her forelegs before entering.

Getting each bee home is not always
easy. Prey-laden females use the pattern
of objects on the ground to recognise
their individual burrows, but if these
landmarks have changed position, she
may lose her way and struggle to relocate her own nest among the many
others in the colony. Under such circumstances, she will deposit the bee
somewhere safe and return for it later.
She may also drop her cargo if the nest
entrance becomes blocked.

Only once the hole is found again, or once
the passage has been cleared, will the
beewolf return for an abandoned catch.
When snatching up the bee, she will instinctively inject it with venom again,
wrestle with it, and then seek a good grip,
before flying it back to her lair.

The beewolf brings back 3-5 bees per day,
in hunting trips that last 1-2 hours each.
Over the course of the nesting season she
may provision her nest with up to 100 bees,
fully stocking each of the brood chambers
and laying a single egg on the topmost
honeybee.
Although each victim is paralysed, its heart
and gut continue to function, keeping it
alive for many days to ensure the freshest possible meal for the larvae. Beewolf
eggs hatch after two or three days and
the larvae have a voracious appetite. They
consume all the food provided by their
mothers within two weeks, and then spin
themselves a silken coccoon and either
emerge as a second generation the same
year or hibernate and emerge the following
summer.

Inside the beewolf’s burrow it is humid and
warm, ideal conditions for pathogenic microorganisms that could infest the larvae or the
provisioned honeybees, usually resulting in
larvae’s death. The female beewolf is therefore
cleverly equipped to tackle this problem. Not
only can she significantly delay fungal growth
on the honeybees by applying an enbalming
secretion from her cephalic glands, but she
can also cultivate antibiotic-producing Streptomyces bacteria in special reservoirs within
her antennae. When the brood chamber is
fully stocked, the female applies a white bacterial paste from her antennae to ceiling of the
chamber, and seals it up. The microbial marker
left by the female indicates where the fully
developed offspring should dig to escape from
the sealed-up chamber, and when a beewolf
larva is ready to pupate, it can even incorporate the bacteria into the silk threads of its
cocoon, helping it to fend off fungal attack,
and boost its chances of survival.

Though it may appear that the fast and
feisty beewolf has no enemies, it considers
anything that endangers its eggs to be a
threat. If, while digging, it encounters a
maggot or other subterranean creature,
it will evict the interloper from its burrow,
bringing it to the surface. It will also do its
best to chase off ants, but from time to
time, a clever ant will travel the length of
the beewolf’s tunnel and bring a juicy larva
to the surface.

Leftovers
When the larvae hatch, they eat the bee’s
innards. The beeweolf then brings the
remains to the surface, to keep the nest as
sanitary as possible.
The hollowed-out bees are dragged away
from the tunnel entrance and discarded.
Some of these bee husks go on to provide
food for opportunisitic insects. One one occasion, I watched ants overrun a discarded
honeybee in a matter of minutes.

Quiet Death
One morning, near a flower pot, I noticed
that a beewolf lay dead. Soon, it too became a victim of the ants.
The lifespan of an adult beewolf is no
more than a few weeks. They first appear
sometime in early July, and by September
they will all have disappeared again. As the
nectar the adults feed on becomes scarce,
they will die, leaving the developing larvae
underground to pupate and emerge either
that same year or the following summer.

Not only do females have to work
tirelessly, but their efforts are
energetically costly, as they are
continually carrying prey that is
at least equal in weight or greater
than their own.
This female may have spent all her
resources, but the fruits of her labour are secure underground. The
beewolf is an excellent example
of how far some species will go to
ensure their young have the best
possible start in life.

Flying the Nest
One morning, I was lucky enough to a see
a newborn beewolf that had just emerged
from its cocoon. It climbed from the hole,
but could not fly. It exercised, rubbed its
abdomen, pumped its wings, and stroked
and washed its antennae. Meanwhile,
every few minutes, it would constantly flap
its wings and try to fly. It finally succeeded.
After about three weeks, activity decreased
around the holes. Digging slowly came to
a halt, and a few days later, the members
of this backyard colony disappeared, ready
for a new generation of beewolves to return next year.

Architecture of a Nest
Having spent the summer watching the
beewolves diligently hollow out their nests,
I became curious. How deep were they?
How far did the tunnels extend underground? A colleague of mine, biologist
and journalist Árpád Horváth, suggested
that we get in touch with Hungarian crime
scene investigators to help uncover the
burrow’s architecture.
This unusual task certainly didn’t resemble
their usual work, but the investigators were
intrigued by the professional challenge and
eager to put their toolkit through its paces

in a new environment. At first, the
team’s arrival understandably caused
some alarm among the residents of
the house, but once I explained their
purpose, they got to work pouring a
special mixture — normally used for
tasks such as casting footprints during
crime investigations — into one of the
abandoned burrows.
In this unique fashion, we ascertained
the tunnel system’s complex architecture. After making a 3D scan of the
original cast, we produced a plastic
model, that revealed the depths of this
burrow, with it network of tunnels and
brood chambers.
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