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Abstract—The digger wasp Crossocerus vagabundus (Panzer, 1798) (Hymenoptera, Crabronidae, Crabronini)
hunting for workers of Myrmica rubra (Linnaeus, 1758) was recorded for the first time. Various dipterans, mostly
crane flies (Tipulidae), were the only known prey for this species. The modes of wasp hunting for worker ants are
described. The reasons for unusual choice of prey are discussed.
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At present, the digger wasp family Crabronidae
comprises 144 genera (Pulawski, 2009). Virtually all
of them are active hunters, except for Krombeinictus
nordenae Leclercq, 1996; females of this species feed
their larvae on pollen of Humboldtia laurifolia
M. Vahl, 1794 (Fabaceae, Caesalpinioideae) (Krom-
bein et al., 1999). Digger wasps of the family Crab-
ronidae hunt for different insects (mainly adults), in-
cluding minute thrips (Thysanoptera) and aphids (Ho-
moptera), and also wasps and bees (Hymenoptera,
Vespoidea, Apoidea) and spiders (Arachnida), how-
ever, relatively small number of crabronid wasps hunt
for ants (Hymenoptera, Vespoidea, Formicidae).

Actually, representatives of only three genera of the
family Crabronidae are exclusive ant hunters. They
comprise 13 species of mainly Nearctic genera Aphi-
lanthops Patton, 1881 and Clypeadon Patton, 1897
(= Listropygia R. Bohart, 1959) (Philanthinae, Aphi-
lanthopini), and also 15 modern species of the genus
Tracheliodes A. Morawitz, 1866 (Crabroninae, Crab-
ronini), dwelling in the Holarctic and Neotropical
zones.

On the whole, representatives of the subfamily Phi-
lanthinae hunt for stinging hymenopterans, mainly for
bees.

Females of the genus Aphilanthops hunt for stin-
gless winged females of the genus Formica Linnaeus,

1758 (Formicinae). For example, the prey of 4. fri-
gidus (F. Smith, 1856) and A. subfrigidus Dunning,
1898 is represented by the ants F. fusca Linnaeus,
1758, F. pallidefulva Latreille, 1802 (= F. pallidefulva
nitidiventris Emeri, 1893), F. neogagates Viereck,
1903 (= F. neogagates Emery, 1893) and F. subpolita
Mayr, 1886 (Peckham and Peckham, 1905; Wheeler,
1913; Evans, 1962; Krombein, 1967a, 1979; Evans,
1970; O’Neill, 1994).

At the same time, the prey of females of the genus
Clypeadon is represented by stingy worker ants of the
genus Pogonomyrmex Mayr, 1868 (Myrmicinae). In
particular, females of Clypeadon bechteli (R. Bohart,
1959) hunt for worker ants Pogonomyrmex californi-
cus (Buckley, 1867) (Evans, 1962); C. dreisbachi
(R. Bohart, 1959), for P. barbatus (F. Smith, 1858)
and P. rugosus Emery, 1895 (Evans, 1962, 1977;
Krombein, 1979); C. evansi R. Bohart, 1966 and
C. haigi (R. Bohart, 1959), for P. rugosus (= P. barba-
tus rugosus Emery, 1895) (Evans, 1962; Alcock and
Gamboa, 1975; Krombein, 1979); C. laticinctus (Cres-
son, 1865), for P. occidentalis (Cresson, 1865) (Hicks,
1927, 1933; Alexander, 1985; Evans, 1962, 1977);
C. sculleni (R. Bohart, 1959), for P. maricopa
Wheeler, 1914 (= P. maricopa barnesi M.R. Smith,
1929) (Evans, 1962; Krombein, 1979); and C. utahen-
sis (Baker, 1895), for P. barbatus and P. californicus
(Evans, 1962, 1977; Krombein, 1967a).
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Species of the genus Tracheliodes fill their nests
with stingless workers of the genera Liometopum
Wheeler, 1905 and Tapinoma Forster, 1850 (Dolycho-
derinae). For example, females of the Nearctic species
Tracheliodes amu Pate, 1942, T. foveolineatus
(Viereck, 1909), and T. hicksi Sandhouse, 1936 hunt
for Liometopum luctuosum Wheeler, 1905 (= L. occi-
dentale Iluctuosum Wheeler, 1905) (Hicks, 1936;
Parker and Bohart, 1966; Krombein, 1967, 1979),
whereas females of the western Palaearctic species
Tracheliodes curvitarsis (Herrich-Schaeffer, 1841)
and 7. varus (Panzer, 1799) hunt for L. microcepha-
lum (Panzer, 1798) (Adlerz, 1904; Zettel et al., 2004);
Tracheliodes quinquenotatus (Jurine, 1807), for Tapi-
noma erraticum (Latreille, 1798) and T. nigerrimum
(Nylander, 1856) (Ferton, 1892; Adlerz, 1904; Ber-
nard, 1934; Bohart and Menke, 1976). Finally, species
dwelling in the Russian Far East, namely, Tra-
cheliodes alinae Nemkov, 1988 and T. ghilarovi Nem-
kov, 1988 hunt for worker ants L. orientale Karawa-
jew, 1927, differing in size (Nemkov, 1988). Together
with these specialized digger wasp genera of the fam-
ily Crabronidae, females of some genera also hunt for
ants.

In particular, the most complicated data on the
known prey of the genus Palarus Latreille, 1802 is
given in the latest revision of the tribe Palarini (Pu-
lawski and Prentice, 2008). Species of this genus are
specialized hunters for other hymenopterans, fre-
quently for stinging species, including representatives
of the families Ichneumonidae, Tiphiidae, Scoliidae,
Mutillidae, Pompilidae, Sphecidae, Crabronidae, and
also the solitary and social Vespidae and Apidae.
Ants, however, were recorded as prey only in two
cases. They were found in the nest of a Middle Asiatic
species P. funerarius F. Morawitz, 1889 (winged ants,
without indicating the species and sex) (Myartseva,
1976), and in the nest of the widespread and the most
plastic in relation to prey Palaearctic species P. varie-
gatus (Fabricius, 1781) [Camponotus Mayr, 1861
(Formicinae) (Tsuneki, 1969)].

Similar data are also known for some representa-
tives of the subtribe Crabronina (Crabronidae, Crab-
ronini).

Winged ant males were found among prey together
with small dipterans of the families Culicidae, Chi-
ronomidae, Bombyliidae, Sapromyzidae, small butter-
flies, and even mayflies Ephemera vitripennis Blanch-
ard, 1851 (Ephemeridae), in nests of the South Ameri-
can species Podagritus rufotaeniatus (Kohl, 1905)
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(Janvier, 1928), and also in the nest of the Australian
species Rhopalum carnegiacum Leclercq, 1979 (Le-
clercq, 1997) (in both cases, no taxonomic data on ants
was mentioned).

In nests of the western Palaearctic species Lindenius
pvgmaeus armatus (Van der Linden, 1829), winged
males of the genus Leptothorax nylanderi (Forster,
1850) (Myrmicinae) (Marchal, 1893; Ferton, 1901;
Grandi, 1928; Minkiewicz, 1933; Maneval, 1937)
were found among prey together with small dipterans
(Ceratopogonidae and Sciaridae) and hymenopterans
(Pteromalidae and Braconidae).

In another case, male ants of the genus Lasius Fab-
ricius, 1804, (Formicinae) were found in nests of the
Nearctic species Lindenius columbianus (Kohl, 1892),
together with other prey, represented by dipterans
(Ceratopogonidae, Chironomidae, Sciaridae, Scatopsi-
dae, Cecidomiidae, Hybotidae, Empididae, Chamae-
myiidae, Milichiidae, Ephydridae, Chloropidae, and
Agromyzidae), bugs (Anthocoridae, Miridae, and Ly-
gaeidae), aphids (Aphididae), and hymenopterans
(Aphidiidae, Ichneumonidae, Mymaridae, Eulophidae,
Encyrtidae, Eupelmidae, Eucharitidae, Torymidae,
Pteromalidae, Eurytomidae, Chalcididae, Ceraphroni-
dae, and Crabronidae) (Miller and Kurczewski, 1975;
Krombein, 1979).

Only solitary specimens of small mirmecine work-
ers were revealed among the prey of some species of
Lindenius Lepeletier de Saint Fargeau et Brulle, 1835,
frequently hunting for hymenopterans. For example,
a single ant Monomorium minimum (Buckley, 1867)
(Myrmicinae) worker was found in a nest of Lindenius
buccadentis Mickel, 1916, together with small para-
sitic hymenopterans (including mainly Braconidae,
Eulophidae, and Pteromalidae, and also Ichneumoni-
dae, Perilampidae, Ormyridae, Eurytomidae, Chalcidi-
dae, Cynipidae, and Bethylidae) and a single fly of the
genus Drapetis Meigen, 1822 (Empididae). Two
workers of M. minimum and a single male of Tapi-
noma sessile (Say, 1836) (Dolichoderinae) were found
in another nest of the same species (Miller and
Kurczewski, 1975; Krombein, 1979).

It should be noted that in all the above cases female
wasps hunted either for winged ant males looking like
their ordinary prey or, less frequently, for small stin-
gless workers. In addition, the presence of solitary ant
specimens in the nests of the abovementioned wasp
species testifies to the occasional character of this

prey.
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On the whole, purposeful hunting of female crab-
ronine wasps for stinging workers was recorded only
once. Not only was the Southern African species En-
copognathus chirindensis (Arnold, 1932) (Crabronini,
Anacrabronina) (= Thyreopus chirindensis Amold,
1932) recorded attacking Tetramorium setuliferum
Emery, 1895 (Myrmicinae) workers, but a nest was
found full of worker ants of several similar species
(Arnold, 1932). Unfortunately, the glass tube with the
collected material was accidentally broken and the ant
species were not determined. No additional data con-
cerning this species was ever obtained.

MATERIALS AND METHODS

A brilliantly colored digging wasp female, attacking
a plastic street flowerbox (in an orchard situated ap-
proximately 63 km SSE from Moscow), was noted by
us at 16.30 (July 14, 2008) during observation of ant
nesting behavior. This box with flat “legs” was placed
on a concrete plate at a height of approximately 70 cm
above ground.

We planned watching the activity of this wasp for
as long time as possible and did not try to catch it.
Instead, we repeatedly photographed it from different
views and distances, which later helped us to deter-
mine the species of this wasp. All the shots were made
using a Canon EOS-40D camera with a Canon EF 100
/2.8 Macro lens and a Canon Twin Macro Lite MT-24
EX).

Forewing venation reduced to a single discoidal and
a single submarginal cell, together with an apically
truncate marginal cell, is characteristic of digging
wasps of the tribe Crabronini. Among the latter, sev-
eral species of the genera Crabro Fabricius, 1775,
Crossocerus Lepeletier de Saint Fargeau et Brulle,
1835, and Ectemnius Dahlbom, 1845 are most similar
to the wasp observed, in yellow spots on abdominal
tergites.

At the same time, the end of the recurrent vein near
the middle of the submarginal cell rules out the species
of the genus Ectemnius, whereas the thickened head
with ocelli on the vertex forming nearly equal-sided
triangle, together with the laterally compressed py-
gidial area, rules out all the species of the genus
Crabro.

Only five species of the genus Crossocerus with
yellow spots on abdominal tergites are known
from East Europe: C. binotatus Lepeletier de Saint
Fargeau et Brulle, 1835, C. dimidiatus (Fabricius,
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1781), C. quadrimaculatus (Fabricius, 1793), C. subu-
latus (Dahlbom, 1845), and C. vagabundus (Panzer,
1798).

Crossocerus binotatus, C. dimidiatus, and C. subu-
latus possess elongate abdominal segment I, entirely
black tergites II and IV, yellow tergite VI, and mainly
yellow mandibles, whereas C. quadrimaculatus is
distinguished by pointed mandible apices, the presence
of triangular teeth in lower corners of the occipital
carina, entirely yellow (virtually always) postscutel-
lum, brown distal half of hind tibiae, and a flat py-
gidial area.

As a result, the wasp observed was determined as
Crossocerus (Acanthocrabro) vagabundus (Panzer,
1798), a species repeatedly collected by us in this or-
chard.

The object of female wasp attacks appeared to be
well-recognized ants Myrmica rubra (Linnaeus, 1758)
(Formicidae, Myrmicinae), which had built their nest
under the flowerbox bottom. In this part of the or-
chard, we annually found about half a dozen of small
active nests of this ant species. They were usually
situated between plastic plates bordering flowerbeds,
under flat stones of the rockery and ground vases, or
under the partly detached bark layer of fallen tree
branches. Myrmica rubra is easily distinguished from
formicine ants Lasius niger Linnaeus, 1758 and For-
mica fusca Linnaeus, 1758, commonly found in this
orchard and dwelling in ground nests, by brown-rufous
body color, 2-segmented propodeum, and a pair of
pointed spines on posteriorly rounded epinotum.

RESULTS

The observed female of C. vagabundus performed
regular attacks on worker ants M. rubra. The behav-
ioral tactics of the wasp was unchanged and similar to
that recorded to other crabronid wasps hunting for
slowly moving prey. It included approaching, hover-
ing, selecting of a solitary prey, estimating darts, and
the final attack.

We distinguished the following main stages in the
wasp’s hunting behavior:

(1) the wasp landed on the concrete plate approxi-
mately at a distance of 3—5 cm from the base of the
container (because usually ants hide in the nest before
the appearance of the wasp) and then crawled to the
nest entrance, touched it with the antennae, and started
digging the substrate near the entrance, instigating the
ants to leave their nest (Fig. 1);
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Fig. 2. Crossocerus vagabundus female hovering and waiting for ants Myrmica rubra.
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Fig. 3. Crossocerus vagabundus female immediately before the final attack on a worker of Myrmica rubra.

(2) as soon as the first workers came from the nest
the wasp took off vertically, hovering at a distance of
about 7-10 cm from ants (Fig. 2);

(3) the wasp did not attack groups of workers but
waited for a single ant to walk away from the group;

(4) when one of the ants moved for a distance
of about 3-4 cm from the group, the wasp performed
2—4 short darts toward this ant, followed by the final
attack (Fig. 3);

(5) capturing the ant, the wasp flew away to a dis-
tance of about 10 cm, fell down on the concrete plate
and, bending its abdomen, performed a single sting
bite; after that, the wasp immediately flew away with
its prey;

(6) each time the wasp flew away toward the free
side of the plate to the right of the ant nest entrance;
judging by the absence of any ant fragments, the wasp
used its sting rather than mandibles, piercing the only
unprotected place in the worker ant body, namely, the
membrane near the base of the head.

—AIll the wasp’s actions from the final attack to
leaving for the nest lasted for about 3—4 s on average,
testifying to a well-elaborated behavioral tactics. Dur-

ing nearly one and a half hours we watched one and
the same female, judging by the characteristic spot of
some foreign particles sticking to its pronotum. During
this time, we recorded six successful wasp’s attacks,
followed by capture and removal of a single worker.
Hence, about 15 min were spent by the female wasp
on each ant capture. According to the wasp’s flight
rate and the intervals between the attacks, the nest of
this wasp was situated at a distance of about 10 m (or
less) from the attack site. The last appearance of the
wasp was recorded at 9 min past 6 p. m. With the com-
ing of twilight the ants’ activity outside the nest
stopped completely; so did the visits of the wasp.

Unfortunately, a strong night shower washed the ant
nest from under the flower box, and neither the wasp
no ants could be seen near it since that day.

DISCUSSION

According to the present data, females of C. vaga-
bundus make nests in hollow stems of herbaceous
plants and shrubs or in dead wood, occupying empty
tunnels of xylophagous insects, only cleaning out
frass. The majority of entomologists (Sickmann, 1893;
Borries, 1897; Jansson, 1919; Fahringer, 1922; Bris-
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towe, 1925; Gronblom, 1925; Hamm and Richards,
1926; Masuda, 1940) mentioned midges (Diptera,
Tipulidae) as the only prey of these wasps. Only Tsu-
neki (1947) mentioned snipe flies (Diptera, Rhagioni-
dae) and, in rare cases, even leaf-rollers (Lepidoptera,
Tortricidae) among the wasp prey. Nowadays, no hy-
menopterans were ever revealed in the prey of the
species of the genus Crossocerus and of C. vagabun-
dus in particular.

Our observations resulted in distinguishing several
aspects in the unusual hunting behavior of C. vaga-
bundus.

The first question concerns transition from midge
(Tipulidae) and snipe-fly (Rhagonidae) hunting to ant
hunting, the latter prey being very unusual for the
wasps mentioned. Crossocerus vagabundus usually
hunts in the same layer where it nests, among high
herbaceous plants, shrubs, and tree branches. Accord-
ing to our observations, midges of the family Tipuli-
dae and similar representatives of the family Limonii-
dae could be frequently observed sitting on the lower
sides of leaves, whereas snipe flies could also be seen
on flowers and tree trunks in their usual numbers.

Normally, the soil ants M. rubra do not attract the
attention of hunting C. vagabundus females, but in our
case, they turned out in its hunting layer since they
built their nest at a distance of about 70 cm above
ground level and, thus, attracted the wasp’s attention.
At the same time, in contrast to Liometopum micro-
cephalum, the ants that met the attacking wasp (7ra-
cheliodes varus) in bark crevices with dangerously
exposed mandibles (Zettel et al., 2004), M. rubra
workers were indifferent to the hovering wasp, testify-
ing to the fact that they were not the regular prey of
C. vagabundus. C. vagabundus does not seem to be so
narrowly specialized in relation to its prey as it is be-
lieved and can hunt for any available prey. This fact is
supported by the wasp’s tactics and the rate of its ac-
tions when immobilizing its prey, and also by the data
on a wide prey spectrum of the abovementioned
Nearctic species L. columbianus, testifying to the fact
that the hunting preferences of wasps of the family
Crabronidae can be associated with their nesting sites.
In particular, in near-water nesting sites of this spe-
cies, midges of the family Chironomidae were the
main prey, whereas in other biotopes, the greatest prey
fraction was represented by small parasitic hymenop-
terans (mainly, Pteromalidae, Eulophidae, and
Eucharitidae), dipterans (Scatopsidae, Chloropidae,
Ceratopogonidae, Milichiidae, and Cecidomyiidae),
and bugs (Anthocoridae) (Miller and Kurczewski,
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1975). In this case, prey selection was determined by
its abundance in certain biotopes.

The second aspect deals with the reason, why it was
M. rubra ants that were selected as the prey, whereas
more numerous and less protected L. niger dwell in the
same biotope; at the same time, M. rubra possess sig-
nificantly harder integument and can protect them-
selves using their sting.

Our observations on both ant families revealed sig-
nificant differences in their nest defense tactics. Dis-
turbed M. rubra do not attack an alien, but try to re-
move exposed eggs, larvae, and pupae into the inner
galleries of their nest, hiding themselves there too. By
contrast, in the same situation, the large number of
L. niger workers come to the outside, attacking an
alien in groups. Although they do not possess such a
dangerous weapon as the sting, they can bite alien
integument with their mandibles, injecting acid into
the wound. As a result, their grouped defense appears
to be more effective in comparison with the solitary
actions of M. rubra workers.

Finally, we agree that the available data on the biol-
ogy of C. vagabundus is very insufficient, taking into
account the fact that the latest observations were per-
formed about half a century ago. Probably, special
studies will reveal many peculiarities of the hunting
behavior and biology of this wasp species.
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