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Re-evaluation of phylogeny and higher classification of Mutillidae (Hymenoptera) 
 

Denis J. Brothers1* & Arkady S. Lelej2 
 
1 School of Biological and Conservation Sciences, University of KwaZulu-Natal, Pietermaritzburg, South Africa; 

brothers@ukzn.ac.za 
2 Institute of Biology and Soil Science, Russian Academy of Sciences, Far Eastern Branch, Vladivostok, Russia; 

lelej@biosoil.ru 
 

Brothers (1975) produced the first phylogenetic analysis and higher classification of 
Mutillidae (velvet ants) on a world-wide basis, using 43 characters and groundplans for the 
taxa. Seven subfamilies (Myrmosinae, Pseudophotopsidinae, Ticoplinae, Rhopalomutillinae, 
Sphaeropthalminae, Myrmillinae and Mutillinae) and several tribes and subtribes were 
proposed. In 1997 Lelej & Nemkov published an analysis (using 89 characters, many different 
from those previously used at this level, and similar methods) and proposed ten subfamilies 
(Myrmosinae, Kudakrumiinae, Pseudophotopsidinae, Ticoplinae, Rhopalomutillinae, 
Ephutinae, Dasylabrinae, Sphaeropthalminae, Myrmillinae and Mutillinae), reflecting several 
differences in inferred relationships. Slight expansion and reanalysis by Brothers in 1999, 
taking Lelej & Nemkov’s results into account, produced essentially the same results as he had 
obtained in 1975, however. 
 

In order to clarify the reasons for the above differences, and in an attempt to derive an 
improved classification, Brothers invited Lelej to collaborate on a more extensive analysis. 
 

Methods: More than 50 genera (rather than assumed higher taxa), including varied species for 
each where possible, were individually scored for all morphological characters previously 
considered in such analyses as well as others used at the genus level, a total of about 190 
characters. Four outgroup genera representing those families previously found to be most 
closely related to Mutillidae were similarly scored. Parsimony analyses were performed, using 
various options involving additivity of character states and implied weighting of characters. 
 

Neither Brothers’s nor Lelej’s previously proposed phylogenies were fully supported. Several 
“taxa” were found probably to be paraphyletic. Different analytic assumptions produced 
considerable differences in branching patterns. 
 

Recognition of a series of higher taxa somewhat intermediate between the earlier schemes 
proposed by Brothers and Lelej may be justified. However, the inclusion of several characters 
polymorphic within genera, and the fact that such variation in state expression appears to 
differ in extent in different parts of the trees found, has undoubtedly confounded the situation; 
such factors, and the possibility of using species rather than genera as terminals, need further 
exploration before firm conclusions can be reached. 
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Divergence estimates and new insights into the early evolution of cynipoid wasps 
(Hymenoptera) 

 
Matthew L. Buffington1* & Seán G. Brady2 

 
1 Systematic Entomology Laboratory, ARS-USDA, c/o National Museum of Natural History, Smithsonian 

Institution, Washington, DC, USA; matt.buffington@ars.usda.gov 
2 Smithsonian Institution, PO Box 37012, MRC 188, Washington, DC 20013-7012, USA; bradys@si.edu 

 

The Cynipoidea, generally known as the gall wasps, possess a broad range of biological 
attributes, ranging from primary and hyper parasitization, to gall induction and inquillinism. 
We explore the early phylogenetic branching patterns of the cynipoids, and in the process, 


