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able by seams between the bundles. Moreover, the insertions on the apodemes of the 
basimeres are relatively distinct (Ad, Ac, Av, Fig. 6), especially that of g which is broad-
est medially and tapers laterally. The lateral basimere apodeme is emarginate between 
the insertion of f on the dorsal and e on the ventral half. Muscle d is inserted on a 
cranially-directed anteroventral process of the gonostipital arm.

Contraction of the cupula muscles may cause splaying and movement in the me-
diosagittal plane. The cupula of all ecitonine species investigated is extremely strong 
and well-constructed to withstand the forces applied to it internally. A tall longitudinal 
apodeme is present along most of the length of the ring, from the foramen genitale to 
the apices gonostipitum. This apodeme may function as a strut, strengthening the cu-
pula from the antero-posterior compression forces exerted by the cupular muscles. The 
anteroventral processes of the basimeres are extended anteriorly to a greater magnitude 
than the dorsal margins of the basimeres. Thus the dorsal margins of the basimeres act 
as a fulcrum for a third-order lever: synergistic contraction of d and e act as in-forces and 
cause the apices of the genitalic valves to swing ventrally. As muscle e converges mesally 
from its ventrolateral origin, it may also be able to fine-tune the yaw of the adduction 
motion. Muscle f contributes primarily to the spreading of the genitalic valves around a 
vertical axis of rotation between the apices gonostipitum and the bases of the valviceps.

With respect to the penisvalva muscles, Birket-Smith (1981) discussed a muscle he 
termed h’. This is not a novel muscle; rather it is the well-developed posterior portion 
of muscle h which extends into the basimere. This portion may be seen in several other 
taxa, including Formica obscuripes in which h is not fully divided. Muscle k has the 
typical origins and insertions on the dorsal anteromedian faces of the basimeres (Fig. 3) 
and mesal face of the valvurae (Fig. 15). Muscle h has its origin across the length of the 
cupula on the cupula’s anterior wall, opposite the insertion of a. The origin of i extends 
from the ventromedial to the anterolateral face of the basimere. This lateral projection 
was interpreted by Birket-Smith (1981) to be the only component of i. Comparison 
with Formica obscuripes again clarifies the homology, as muscle i of the formicine may 
be seen to extend to the lateral face of the basimere as well.

Four of the five penisvalva muscles seem to act synergistically by contributing 
forces to the ventral adduction of the penisvalva apex, while only h acts antagonisti-
cally. The muscles all act as in-forces for moving the penisvalva as a lever and may be 
conveniently grouped by the order of their lever mechanism: muscle h as first-order 
dorsal adductor; muscles k and j as first-order and i as a third-order ventral adductor. 
Besides contributing to ventral or dorsal adduction, h antagonistically closes or spreads 
the ventral apices of the penisvalvae.

The volsellae of Labidus are highly modified, which has led to confusion of their 
homology (Birket-Smith 1981; Brady and Ward 2005; Watkins II 1982). The entire 
organ has migrated to a ventral position beneath the penisvalvae (Fig. 3), and the 
stalked distal element hinges ventrally on the reduced basivolsella which is completely 
fused with the basimere. In the literature, the distal element of the volsella has been 
termed the digitus: it is clear that this is not the case. The true digitus is a small el-
lipsoid plate, hitherto unreported, attached to the volsellar corium in a dorsolateral 


