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In most species of ants, the queen caste is easily 
distinguished from the worker caste by its 
morphology. Generally, the queen has two pairs 
of wings, which are shed after mating, a fully 
developed thoracic skeleton, and large ovaries 
with a spermatheca for the storage of sperm. In 
contrast, workers are wingless, possess greatly 
fused thoracic sclerites, have reduced ovaries, 
and in most species lack a spermatheca (Wilson 
1971; Hölldobler & Wilson 1990). However, 
these morphological differences are not always 
clear. In some species, the queens are worker-
like, can be wingless and have a reduction of 
thorax sclerites. In these cases, it is difficult 
to distinguish queens and workers by their 
morphology. In many cases, these queens are 
regularly produced as a reproductive caste, which 
can mate and is the ordinary egg-layer of the 
colony (Peeters 1991, 2012). In such ‘queens’, 
the length of wings and the reduction of thoraic 
sclerites varies within and among species (Heinze 
& Buschinger 1987; Heinze 1998). Based on 
morphological characteristics, they have been 
classified into ergatoid (wingless, worker-like 
queens) and brachypterous queens (short-winged 
queens) (Peeters 2012).
	 Winglessness in the queen caste may 
be associated with certain life history strategies 
including colony founding and mating (Peeters 
& Molet 2010; Cronin et al. 2013). In isolated 
habitat patches where resource are limited 
temporally and spatially, wingless queens are 

SHORT COMMUNICATION

Rare production of brachypterous queens in a social parasitic ant, 
Vollenhovia nipponica (Hymenoptera: Formicidae)

Kyohsuke Ohkawara and Atsumi Satoh

Ecological Laboratory, Division of Biological Sciences, Graduate School of 
Natural Science and Technology, Kanazawa University, Kanazawa 920-1192, 

Japan.

Corresponding author's email: kyohsuke@staff.kanazawa-u.ac.jp

Keywords: brachypterous queen, short wing social parasite, Vollenhovia

likely to occur, because it is difficult for queens to 
mate with males from other nests and found new 
colonies independently (Heinze & Buschinger 
1987; Buschinger and Heinze, 1992; Heinze 
and Tsuji 1995; Cronin et al. 2013). Under such 
environmental conditions, founding by colony 
budding with intranest mating (Dependent 
Colony Foundation; Peeters & Molet 2010) may 
be more advantageous, and promote the loss of 
flight ability, with associated reduction of wings 
and thorax sclerites. 
	 Vollenhovia nipponica Kinomura and 
Yamauchi, 1992, is a workerless socially parasitic 
ant of the congeneric species Vollenhovia emeryi 
Wheeler, 1906, (Kinomura & Yamauchi 1992). 
Queens of V. nipponica live in colonies of V. 
emeryi and produce only reproductives by using 
the host worker force. The queen has two mating 
tactics; mating in the host nest and by nuptial 
flights (Satoh & Ohkawara 2008). About 27% of 
new queens mated with their brother males in the 
natal nest soon after eclosion in autumn, whereas 
others undertook nuptial flights in spring after 
over-wintering (Okamoto & Ohkawara 2009). 
Normally, the queen is alate with a pair of long 
wings and developed thorasic sclerites, (Fig. 1a, 
Fig. 2a). However, based on the high frequency 
of intranest mating, it is possible that V. nipponica 
also has wingless queens. 
	 In this study, we report on a brachypterous 
type of queen in V. nipponica. From May to June 
of 2004 – 2007, we collected total 81 V. emeryi 
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nests in the deciduous forest of the Fushohji Park 
in Kanazawa city, central Japan. In the collected 
nests, 26 (32.1%) included V. nipponica queens 
and males and 20 nests of the parasited nests 
were kept in the laboratory. A total of 432 new 
queens emerged from July to October, and five 
brachypterous queens were discovered in five 
nests. These latter queens did not have developed 
wings, though a pair of tiny alate alitrunks was 
observed on the thorax (Fig. 1b, Fig. 2b). Normal 
wings were already visibly lacking at the pupal 
stage. Appendages attached to the thorax sclerites 
seemed to be vestigial wings (Fig. 1c). However, 
body size, ocelli number, and body colour were 
not different from those of normal alate queens. 
Three individuals were dissected to examine 
reproductive physiology. These brachypterous 
queens had a spermatheca and eight ovarioles; 
equivalent to alate queens (Ohkawara unpublished 

Fig. 1. Alate queen (a), brachypterous queen (b), and vestigial wings (c) in Vollenhovia nipponica.

data), suggesting that brachypterous queens have 
the same reproductive potential as alate queens. 
Additionally, the behaviour of brachypterous 
queens in the host nests, specifically the frequency 
of mating with males or grooming by host workers, 
was not different from that of alate queens.
	 In general, wings in brachypterous 
queens range from two-thirds the normal length 
to very small. The thorax tends to be less 
simplified than that of ergatoid queens, and is 
thus conspicuously distinct from workers (Peeters 
2012). Brachypterous queens are currently known 
in 14 genera. Particularly, in some ants, the wings 
are extremely small and short, like vestigial 
wings: Nothomyrmecia macrops (Hölldobler & 
Taylor 1983), Leptogenys ergatogyna (Wheeler 
1923), Monomorium ruflum (Bolton 1986) 
and Pogonomyrmex laticeps (Peeters 2012). 
Winglessness is considered rare in ants. It may 
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Fig. 2. Illustration of thorax structure of (a) alate, and (b) brachypterous queen.

be possible that brachypterous queens are more 
widespread, but are often mistaken for normal 
winged queens after dealation (Peeters 2012). 
In our observation of V. nipponica, the number 
of brachypterous queens was only five, probably 
because it is difficult to observe them even in 
laboratory. However, it is possible that brachypterous 
queens are more frequently produced, and hold 
reproductive roles like alate queens.
	 Wingless queens have been reported in 
other social parasitic ants, including Aporomyrmex 
ampeloni (Faber 1969), Harpagoxenus sublaevis 
(Buschinger 1978), Formicoxenus quebecensis 
(Francoeur et al. 1985), F. provancheri (Heinze 
et al. 1993), and Epimyrma spp. (Buschinger 
1989). As mentioned above, winglessness may 
be adaptation to isolated habitats where resources 
are limited. For social parasitic ants, if the host 
colonies are patchily distributed and limited in 
local area, it encourages parasites not to disperse 
widely and to mate in the host nest. Colonies of V. 
emeryi as hosts of V. nipponica tend to be patchily 
distributed in the field, since they reproduce via 
colony budding within local area in early spring 
(Satoh & Ohkawara 2008). This distribution of 
host colonies might promote variation in the 
mating mode in V. nipponica queens, leading to 

wing reduction. In the future, the relationship 
between the frequency of wingless queen 
production and the distribution of host colonies 
should be examined in the field. 

ACKNOWLEDGEMENTS

We are grateful to M. Umebayashi for his 
drawing the figure of ant. We are also grateful 
to Prof. K. Yamauchi for his useful suggestions 
and comments during the study. Cordial thanks 
to H. Ishii, and M. Nakayama for their help in 
field research. 

REFERENCES

Buschinger A, 1978. Genetisch bedingte Entstehung 
geflügelter Weibchen bei der sklaven-
haltenden Ameise Ameise Harpagoxenus 
sublaevis (Nyl.) (Hym., Form.). Insectes 
Sociaux 25: 163 – 172. (In German.)

Bolton B, 1986. Apterous females and shift of dispersal 
strategy in the Monomorium salomonis 
group (Hymenoptera: Formicudae). Journal 
of Natural History 20: 267 – 272．

13 - 21 - AM7 - Short Com - Rare production of brachypterous queens.indd   135 10-Aug-15   4:11:17 PM



136 Kyohsuke Ohkawara & Atsumi Satoh

Buschinger A, 1989. Evolution, speciation, and 
inbreeding in the parasitic ant genus 
Epimyrma (Hymenoptera, Formicidae). 
Journal of Evolutionary Biology 2: 265 – 283.

Buschinger A and Heinze J, 1992. Polymorphism of 
female reproductives in ants. In: Biology 
and evolution of social insects (Billen J, ed.), 
Leuven University Press, Leuven, 11 – 23.

Cronin AL, Molet M, Doums C, Monnin T, and 
Peeters C, 2013. Recurrent evolution 
of dependent colony foundation across 
eusocial insects. Annual Review of 
Entomology 58(7): 37 – 55.

Faber W, 1969. Beiträge zur Kenntnis sozialparasitischer 
Ameisen. 2. Aporomyrmex ampeloni nov. 
gen., nov. spec. (Hym. Formicidae), ein neuer 
permanenter Sozialparasit bei Plagiolepis 
vindobonensis Lomnicki aus Oesterreich. 
Pflanzensschutz Berichte 39: 39 – 100. (In 
German.)

Francoeur A, Loiselle R, and Buschinger A, 1985. 
Biosystématique de la tribu Leptothoracinib 
(Formicidae, Hymenoptera). I. Le genre 
Formicoxenus dans la région holarctique. 
Naturaliste Canadien 112: 343 – 403. (In 
French.)

Heinze J, Buschinger A, 1987. Queen polymorphism 
in a non-parasitic Leptothorax species 
(Hymenoptera, Formicidae). Insectes 
Sociaux 34: 28 – 43.

Heinze J, Tsuji K, 1995. Ant reproductive strategies. 
Research of Population Ecology 37: 139 – 
155.

Heinze J, 1998. Intercastes, intermorphs, and ergatoid 
queens: Who is who in ant reproduction? 
Insectes Sociaux 45: 113-124.

Heinze J, Gübitz T, Errard C, Lenoir A and Hölldobler B, 
1993. Reproductive competition and colony 
fragmentation in the guest ant Formicoxenus 
provancheri. Experientia 49: 816 – 816.

Hölldobler B and Wilson EO, 1990. The ants. Springer 
Verlag, Berlin.

Hölldobler B and Taylor RW, 1983. A behavioral study 
of the primitive ant Nothomyrmecia macrops 
Clark. Insectes Sociaux 30: 384 – 401.

Kinomura K and Yamauchi K, 1992. A New Workerless 
Socially Parasitic Species of Genus 
Vollenhovia (Hymenoptera, Formicidae) 
from Japan. Japanese Journal of Entomology 
60(1): 203 – 206.

Okamoto M and, Ohkawara K, 2009. Conditional 
mating tactics in the queen of the inquiline 
ant Vollenhovia nipponica. Ethology, 
Ecology, and Evolution 21(2): 137 – 146.

Peeters C, 1991. Ergatoid queens and intercastes in 
ants: two distinct adult forms which look 
morphologically intermediate between 
workers and winged queens. Insectes Sociaux 
38: 1 – 15.

Peeters C, 2012. Convergent evolution of wingless 
reproductives across all subfamilies of 
ants, and sporadic loss of winged queens 
(Hymenoptera: Formicidae). Myrmecological 
News 16:75 – 91.

Peeters C and Molet, M, 2010. Colonial Reproduction 
and life histories. Ant Ecology. Oxford 
Scholarship.

Satoh A and Ohkawara K, 2008. Dominance hierarchies 
and aggressive behavior among queens of the 
inquiline ant Vollenhovia nipponica. Insectes 
Sociaux 55(2): 200 – 206.

Wheeler WM, 1923. The occurrence of winged 
females in the ant genus Leptogenys Roger, 
with descriptions of new species. American 
Museum Novitates 90: 1 – 6.

Wilson EO, 1971. The Insect Societies. Cambridge, 
HA: Harvard Univ. Press.

ASIAN MYRMECOLOGY
A Journal of the International Network for the Study of Asian Ants

Communicating Editor: Adam L. Cronin

13 - 21 - AM7 - Short Com - Rare production of brachypterous queens.indd   136 10-Aug-15   4:11:17 PM




