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five penisvalvar, two volsellar and one paramere muscle. Muscles of sternum IX act to 
protract, contract or torque the genitalic capsule, which may aide in probing and in-
tromittent behavior. The cupula muscles attach to the basimeres, and are most variable 
in presence or absence among the myrmicine taxa examined. Muscles of the cupula 
exert greater control over the genitalic valves relative to the muscles of sternum IX. 
The penisvalva muscles have functions which vary with the lineage, and muscle l is lost 
in some. In general, the penisvalva muscles may torque the penisvalvae apices, while 
adducting the individual penisvalvae in the mediosagittal plane. Volsellar mechanics 
varies greatly with the morphology of the volsellar sclerites. In species with opposable 
digiti and cuspides, the muscles may spread or close the apices. In other species, the 
digiti may torque clockwise or counter-clockwise, while movement in Labidus is re-
stricted to the mediosagittal plane. Finally, the parameres have a single muscle which is 
lost in some lineages to be replaced by any of the proximal muscles.

The mechanics of the sclerites and their muscles are labile over evolutionary time: 
the axes of rotation, the pivots, and the muscular origins and insertions shift across 
the sclerites. Detecting the patterns of morphological and mechanical evolution of 
male ant genitalia may provide useful phylogenetic characters, especially for clades 
currently with few or without morphological synapomorphies (e.g. the Formicoid 
clade, Ward 2011). Future studies should include representative taxa of each subfamily 
where males are known, emphasizing the differences among lineages. The hypertrophic 
genitalia of the Leptanillinae (Bolton 1990) provide an especially enticing opportu-
nity, while the volsellar morphology of dorylomorphs (Brady and Ward 2005) may be 
valuable to reconsider, especially with musculature characters. A context and critical 
comparison of genitalic sclerites and muscles with the Vespoidea would be valuable 
and may potentially clarify the phylogenetic position of the Formicidae. Investigations 
of the mechanical processes involved in ant copulation will aid in understanding of the 
adaptations of the musculature and valves. Furthermore, we may use male genitalic 
musculature to predict evolutionary trends in behavior and reproductive biology. A 
foundation for interpreting genitalic musculature allows for neuroethological inves-
tigations with which comparative copulatory procedures may be experimentally ob-
served (Kumashiro and Sakai 2001). The ground is set for describing the sequence and 
fine-scale interaction of the genitalic muscles on the male sclerites.
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