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Across the taxa examined there was great variation in the form of the volsellae, 
with concomitant variation in the presence and form of the two muscles, p and qr 
(Figs 9–11) which both insert on the cuspal apodeme. Similar to the penisvalvar 
muscles, the volsellar muscles are paired with one element of each associated with a 
left or right volsella. Muscles m, n, o, s, and si (Schulmeister 2001) were not present 
in the examined taxa, and were presumably lost in the ancestral ant lineage or earlier. 
Muscle p has its origin on the internal lateral face of the basimere. Reduction of the 
cuspis and loss of p was observed in Aphaenogaster nr. rudis, Messor andrei, Pheidole 
californica and Hypoponera opacior. This contrasts with the intrinsic volsellar muscle 
qr which was present in all but two taxa examined, and could not be confirmed for 
a third. The origin on qr is on the basivolsellar apodeme.

A single intrinsic muscle of the paramere, t, was found in several of the taxa exam-
ined. Muscles u and v (Schulmeister 2001) were never present. Muscle t is paired, with 
the left or right element originating anterolaterally on the respective basimere (Fig. 
8) and inserting on the telomeral corium (Fig. 1). Presence of t was inconsistent; in 
the present dataset, loss is associated with telomere fusion to the basimere, in reduced 
genitalia, and with change in telomere function. In these circumstances, other muscles 
including the volsellar p and penisvalvar j are hypothesized to affect the grasping capac-
ity of the parameres via elastic forces.

Functional morphology

Formica obscuripes Forel, 1886

Among the taxa examined this species has relatively generalized genitalia, with all 
fifteen muscles present and without extreme modifications of the sclerites. The three 
muscles of sternum IX, a, b, and c, are present in this species (Figs 4 and 5). Simulta-
neous contraction of both elements of a contracts the genital capsule into the gaster 
to varying degrees. Antagonistic contraction of either the left or right element of a 
adducts the genital capsule towards the respective side, an action which is synergistic 
with the genital capsule protractor b. Muscle c inserts ventrolaterally on the ventral 
apodeme of the cupula, above the insertions of a and b (Fig. 5), and torques the geni-
tal capsule via elevation of the basal margin of the cupula toward the muscle’s origin.

Muscles of the cupula rotate the genitalic valves within the cupula similarly to 
a ball-in-socket mechanism. Each muscle is inserted on the anterior margin of the 
basimere except for d, which inserts on the anteroventral face of the endophallic blad-
der (Figs 5 and 8). Muscle e adducts the valves ventrally, while g acts antagonistically 
to elevate the apices while contracting the valves. Muscle e also adducts the telomere to 
the mediosagittal plane by drawing the medioventral apices of the basimeres dorsolat-
erally. Contraction of f may affect torsion of the valves.

All five muscles of the penisvalvae are present in this species (Fig. 13). The penisval-
vae can move independently along the mediosagittal plane and are capable of rotation, 


