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latory hooks of Metrioidea (Chrysomeloidea; Flowers and Eberhard 2006), and genitalia 
modified as stridulatory instruments for courtship (Micronecta, Corixidae; Sueur et al. 
2011) or for stridulation in copulo (Tipula, Tipulidae; Eberhard and Gelhaus 2009). The 
diversity of male genitalia may also be cryptic and in the realm of functional morphology. 
For example, male Drosophila melanogaster with ablated genital clasper mechanosensory 
sensillae were found to copulate less frequently, and unilaterally ablated males mounted 
females skewed contralaterally from the typical position (Acebes et al. 2003).

The morphology and mechanics of male ant genitalic musculature remain unde-
scribed for all ~12,000 species of ants (Bolton 1995), with the exception of Labidus 
coecus, Dorylus (Anomma) funereus (Birket-Smith 1981), and Myrmica kotokui Forel 
1911 (Ogata 1991). The function of ant genitalic valves has been described from pri-
mary observations for few taxa (Allard et al. 2002, 2006; Baer and Boomsma 2006), 
while the entire sequence of copulation has never been reported; a composite descrip-
tion is as follows. Copulation of all non-‘Symphyta’ Hymenoptera is orthandrous (i.e. 
male atop female, facing same direction; Schulmeister 2001), which holds true for 
ants. Males of Carebara vidua F. Smith 1858 and Plectroctena mandibularis F. Smith 
1858 were observed to use their genitalia to probe the apex of the female’s gaster while 
grasping her with his legs (Robertson and Villet 1989; Villet 1999). Probing is likely 
a general requisite of ant copulatory behavior (Ross 1982; Schulmeister 2001) fol-
lowed by penetration which may be via the penisvalvae apices, the digiti or both. The 
penisvalvae of the aedeagus anchor the male inside of the female’s bursa copulatrix or 
the mussel organ of Atta (Baer and Boomsma 2006), sometimes causing female scar-
ring (Kamimura 2008) while the endophallus is putatively everted (Allard et al. 2002; 
although see Schulmeister 2001). The typically opposable digitus and cuspis have been 
observed to clasp the terminal female sternite in a ponerine Diacamma sp. (Allard et 
al. 2002). The parameres serve as a clamp-type attachment mechanism (Gorb 2008; 
Ogata 1991; Schulmeister 2001), potentially enhanced by wet adhesion from a puta-
tive telomeral gland (Francoeur 1988). The male will often release grasp the female 
and hang on to her by his genitals only (Robertson and Villet 1989) and will remain 
anchored within the female in this position during a variable period of time until 
copulation is terminated (Hölldobler and Wilson 1990; Foitzik et al. 2002).

Knowledge of genitalic functional morphology contributes to our understanding 
of the sexual selection pressures which act on these organs (Eberhard 2010) and may 
possibly be used to make predictions about the reproductive biology of ants. This is of 
significance given the effects of mating systems (Boomsma et al. 2005), paternity as-
surance (Baer 2011; Baer and Boomsma 2006) and polyandry (Hughes and Boomsma 
2007; Robinson and Page Jr. 1989) on social dynamics. Furthermore, understanding 
male ant morphology is important for taxonomy (Fisher 2009; LaPolla et al. 2012; 
Yoshimura and Fisher 2012) and systematics (LaPolla 2004; Brady and Ward 2005). 
Thus the musculature and gross morphology of male ant genitalia represents an appeal-
ing and untapped source for new, potentially useful morphological characters (Keller 
2011; Schulmeister 2003; Song and Bucheli 2010), which may also serve as synapo-
morphies for clades identified via molecular techniques.


