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pivoting on their lateral apodemes. Elevation of the valviceps is caused by contraction 
of h, while depression is caused by j. Muscle k is inserted basally on the valviceps and 
may dig the basal teeth into the female’s bursa copulatrix (Kamimura 2008) by draw-
ing the valviceps anterad and adducting the apices ventrally. Rhythmic contraction of i 
may enhance this hypothetical function in order to gain greater purchase in the female 
via a motion analogous to mastication. Muscle l abducts the valviceps ventrolaterally 
swinging the apices apart, potentially to allow passage of ejaculate during copulation 
or to remove the sharply curved valviceps teeth from the female.

Two muscles, p and qr, are attached ectally and mesally to the cuspal apodeme of 
the volsellae, respectively, and act antagonistically to open or close the cuspides (Fig. 
9). Adduction of the cuspis to the digitus is caused by contraction of qr, which bends 
the volsellar plate toward the penisvalvae while drawing the cuspal apex toward the 
digitus. The antagonistic abduction of the cuspis is induced by p, which extends later-
ally to the basimere from the ectal face of the cuspal apodeme (Figs 8 and 9).

The single intrinsic muscle of the paramere, t, is relatively well developed in this 
species. Contraction of t flexes the telomere ventrally via folding of the telomere cori-
um. Upon relaxation of t, the elastic force of the sclerotic bridge between the basimere 
and telomere sclerite erects the telomere. Flexion of the telomere may also be affected 
by the penisvalvar muscle j which has a major portion of its origin along a mediodorsal 
inflection of the basimere. Intense contraction of j may roll the telomere ventrally via 
torsion of the inflection ectally, while also flexing the penisvalvae ventrally; this may 
function to strengthen the clamp-hold of the female.

Messor andrei Mayr, (1886)

With the loss of p, fourteen of the fifteen genitalic muscles are found in this species. 
Although the foramen genitale is somewhat constricted (Fg, Fig. 7), the muscular 
function of the cupula and sternum IX are not distinct enough from Formica obscuripes 
to warrant separate discussion. The clasping function of the paramere is maintained 
despite the replacement of most of the telomere corium by sclerite. In this case, there 
is very little telomere flexion. Rather, t adducts the apices of the telomere toward the 
mediosagittal plane while pulling the medioventral faces dorsally. The mesal face of 
the telomere has a cup-like lamina which, coupled with hypothetical secretions of the 
telomeral gland, may enhance the male’s grasp on the female.

The valviceps is produced dorsally with a laterally-produced lamina (Lm, Fig. 2) 
which is divided into anterior and posterior lobes by a constriction, making the valvi-
ceps similar in shape to an anvil. The dorsal laminae may function as a passive anchor 
in the female’s bursa copulatrix while the aedeagus is intromittent. Between the two 
valviceps, an ellipsoid chamber is formed with the penisvalvar membrane closing it 
dorsally. I hypothesize that this chamber acts as a mechanical sperm pump, forcefully 
pulsing ejaculate out of the anterior-directed phallotrema via contraction of l, which 
spreads the valviceps bases. Contraction of j may synergistically contribute to this hy-
pothetical action via rotation around a vertical axis placed at the dorsal constriction, 


