
Paul A. Lenhart et al.  /  Journal of Hymenoptera Research 31: 119–164 (2013)128

the median furrow. These anomalous specimens were previously thought to be queens 
(Borgmeier 1937) but as it has been shown that Dinoponera lacks queens, the presence 
of the ocelli is hypothesized to be the result of a Mermis Dujardin 1842 nematode 
parasite (Kempf 1971).

Dinoponera biology. Dinoponera is one of the roughly 10 ponerine genera in 
which some species have secondarily lost the typical morphologically specialized queen 
caste for a reproductive worker known as a gamergate (Haskins and Zahl 1971, Araujo 
et al. 1990, Paiva and Brandão 1995, Monnin and Peeters 1998, Peixoto et al. 2008). 
Conflict over dominance is intense in colonies with younger workers usually joining a 
linear hierarchy of one to five workers depending on colony size. The gamergate, or al-
pha female has the highest ranking (Monnin and Ratnieks 1999, Monnin et al. 2003). 
The alpha female mates with non-nestmate males at night at the entrance of the nest 
(Monnin and Peeters 1998, Monnin and Peeters 1999). After copulation the female 
bites through the male’s gaster to release herself and pulls out the genital capsule which 
acts as a temporary sperm plug (Monnin and Peeters 1998). After mating the female is 
unreceptive to other males and remains monandrous (Monnin and Peeters 1998). The 
gamergate maintains dominance with ritualized behaviors such as antennal boxing and 
biting, ‘blocking’, as well as gaster rubbing and curling (Monnin and Peeters 1999). 
Lipid stores within Dinoponera australis females were found to be strongly related to 
foraging activity and reproductive status within the colony, ranging from 1–39% of an 
individual’s dry mass (Smith et al. 2011). It is uncertain, however, whether nutritional 
differences between females is a cause or consequence of rank. Gamergate females 
possess a higher concentration of a cuticular hydrocarbon (9-hentriacontene, 9-C31:1) 
that indicates rank and is passed onto gamergate-laid egg cuticles (Monnin and Peeters 
1997, Monnin et al. 1998, Peeters et al. 1999). Additionally, alpha females may ‘sting 
smear’ a competing female with secretions from the Dufour’s gland, triggering the 
lower ranking workers to immobilize the marked female (Monnin and Ratnieks 2001). 
Subordinate females (beta, gamma, or delta) may produce unfertilized eggs but these 
are usually consumed by the alpha female in a form of “queen policing” (Monnin and 
Peeters 1997). Egg recognition in D. quadriceps was found to be due to differences 
in cuticular hydrocarbons, and only workers engaged in brood care could distinguish 
non-nestmate eggs (Tannure-Nascimento et al. 2009). Cuticular hydrocarbons are also 
used to distinguish adult nestmates from non-nestmates, however, this is only effec-
tive with non-nestmate foragers (Nascimento et al. 2012). Nascimento et al. (2012) 
found that brood-caring workers from different colonies had very similar hydrocarbon 
profiles and were more often accepted into alien colonies.

Males are born throughout most of the year in tropical species (Araujo and Jais-
son 1994, Monnin and Peeters 1998), however D. australis which lives in the more 
temperate south was found to only produce males in May-July (Paiva and Brandão 
1995). When the alpha declines reproductively or dies, she is replaced by a high-rank-
ing worker (Monnin and Peeters 1999).

New colonies are founded by fission, a process in which a beta female is fertilized 
in the natal nest (Monnin and Peeters 1998). This new alpha female then leaves the 


