
Male ant genitalia: musculature, homology, function 37

hymenopterans, while the latter term is used for non-homologous structures among 
several insect orders (“penisvalva” e.g. Apoidea, Pesenko and Astafurova 2006; “Para-
sitica”, Karlsson and Ronquist 2012; Vespoidea and ‘Symphyta’, Schulmeister 2003; 
“aedeagal plate” e.g. Hemiptera: Rivers 1948; Diptera: Amorim 2007; Hymenoptera: 
Ogata 1987). The homologies of the cranially-directed apophysis and the distal com-
ponent of the ant penisvalva with the valvura and valviceps are highly likely; the loca-
tion and musculature of the apophysis are equivalent to those in the basal Hymenop-
tera and Aculeata (Schulmeister 2003). I thus adopt the terms valvura for the arm-like 
apophysis and valviceps for the distal component of the penisvalva (Figs 13–15; Schul-
meister 2001). The penisvalvae are joined mediodorsally via a tough membrane (Pm, 
Figs 2 and 3), and an aedeagal gland is present in various forms between the valves (not 
figured; Hölldobler and Engel-Siegel 1982). A lower oblique carina (Ward 2001) is 
present in some taxa along the ectal face of the valviceps (Lp, Figs 13–15), forming a 
channel-like groove in formicines. Forbes (1952) hypothesized that the channel func-
tions as a “sperm gutter”; this seems unlikely as the channel is separated from the phal-
lotrema by the blade of the valviceps. I hypothesize that the lower oblique carina func-
tions as an arch, transferring the force of the pensivalvar muscles to the valviceps apex.

Internal genitalia (Figs 16 and 17)

As the aedeagus is the interface between the internal and external genitalia, a general 
description of the internal genitalia is warranted (Fig. 16). Spermatozoa are produced 
in the follicles of the paired testes and pass through the vas deferens (Snodgrass 
1935; Schulmeister 2001) into the vasicula seminalis where they are kept until copu-
lation. The two vasiculae seminalae join together into the ductus ejaculatorius which 
opens into the endophallic bladder via the gonopore (Fig. 17; Snodgrass 1935). The 
endophallic bladder was formerly known as the aedeagal bladder, but it is definitely 
a component of the endophallus (Snodgrass 1935); its function remains unknown 
(Ball and Vinson 1984; Ball et al. 1984). A sclerite is present in the ductus ejacu-
latorius which has been identified as the fibula ducti in ‘Symphyta’ (Schulmeister 
2003), the wedge in Neivamyrmex (We, Fig. 16; Forbes and Do-Van-Quy 1965) and 
sperrkeil in Formica rufa (translates contextually to keel-shaped valve, Clausen 1938). 
Although this sclerite was found in most taxa examined, it was not homologized 
across the Hymenoptera or among ant subfamilies as its morphology was not explic-
itly examined. The endophallus opens externally via the phallotrema at the bases or 
the dorsal apices of the penisvalvae (Pt, Fig. 3).

Musculature

The homology of genitalic musculature for each species examined is summarized in 
Table 2. Fifteen total muscles were observed among the examined ant taxa. Consider-
able variation exists in the morphology of tergites IX and X, but as these are not primary 
components of the genitalia these were excluded from this investigation. Three muscles, 


