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Paedomorphosis in the scolopendrid centipede genus Asanada
(Chilopoda: Scolopendromorpha) explains incongruence between
morphological and molecular data sets
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Abstract

The morphological characters of members of the scolopendrid genus Asanada Meinert, 1886 are reviewed. A number of
these characters are only seen in embryonic or early adolescent stadia in other scolopendrids. This suggests that the cen-
tipedes of this genus are paedomorphic. Support for this thesis is provided by the very rare appearance (in only three spec-
imens) of some otherwise “adult” characters. This paedomorphosis, in all probability neoteny, may account for the
recently described incongruence between morphological and molecular data with respect to the position of the genus seen
in cladistic analyses.
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Introduction

Species of the genus Asanada Meinert, 1886, are unusual scolopendrids. In Northern Nigeria, 4. socotrana Pocock,
1899, is characteristically found in deserted mounds of Trinervitermes sp. It disappears from that habitat in the dry
season, presumably retreating in to the soil where growth continues. It is a slow moving species and a number of
specimens may be found in close proximity. It shows no ritualized fighting reactions (Lewis, 1973). Other
scolopendrids, for example Scolopendra cingulata Latreille, 1829, are generally solitary and exhibit ritualized
fighting reactions when they meet another individual of the same species (Klingel, 1960). Cormocephalus anceps
Porat, 1871 (formerly C. westwoodi anceps) exhibits similar behaviour but despite this a large number of
specimens are killed as the result of contact with other animals of the same species (Brunhuber, 1969).

Vahtera et al. (2013) noted that in conventional classification (Attems, 1930) the Scolopendrinae are divided
into tribes Asanadini and Scolopendrini and that in their previous and present morphological cladistic analyses
Asanada is resolved as a sister group to all other Scolopendridae or alternatively Scolopendrinae. However, their
analyses of molecular and combined data sets show that Asanada is closely allied with Scolopendra Linnaeus,
1758 s.s. and that the tribe Asanadini nests within Scolopendrini. A similar pattern was observed by Joshi and
Karanth (2011) using molecular data for different species, Asanada also grouping more closely with Scolopendra
than with other Scolopendrini such as Cormocephalus Newport, 1844. Vahtera et al. (2013) added that the
molecular grouping of Asanada and Scolopendra was probably the most striking incongruence with morphology
detected in their study of the phylogenetics of Scolopendromorpha. It is here suggested that this incongruence may
be due to the fact that Asanada is paedomorphic.

Evidence of paedomorphic characters is provided by detailed studies of scolopendrid development.
Unfortunately there is a paucity of such work. Heymons (1901) described the early development of Scolopendra
dalmatica C. L. Koch, 1847, and S. cingulata. He distinguished three embryonic stadia, the third termed the foetus,
and an adolescens stadium at which the young leave the brood chamber. Lawrence (1947) distinguished three
embryonic and three early adolescent stadia before they leave the brood chamber in Cormocephalus multispinus
(Kraepelin, 1903). Brunhuber (1970) also described three embryonic stadia and three early adolescent stadia in
Cormocephalus anceps anceps Porat. Lawrence’s third embryonic stadium is equivalent to Heymons’ second, his
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weakly supported (as measured by jack-knife frequencies and Bremer support), whereas there is much stronger
support for the molecular and combined groupings for a clade that groups Asanada within Scolopendra.

Asanada includes small scolopendrids generally about 25-35 mm in length. Many scolopendrids are much
larger, as much as 275 mm, frequently 70 to 80 although some are small. This small size might be seen to suggest
progenesis. However, in Scolopendra morsitans the limited data show that characters change early in post-
embryonic development. Thus specimens of 20 mm already show an increase in the number of antennal articles,
forcipular coxosternal teeth and marginate tergites (Lewis, 1968). That such changes have not occurred in
Asanada, except for the extremely rare increase in forcipular coxosternal teeth and appearance of tarsal spurs (see
above) would suggest that the condition in Asanada is due to neoteny.

The arguments put forward in this paper are based on a very small number of detailed studies of the embryonic
and postembryonic development of scolopendromorphs. There is a real need for further such studies and further
studies of scolopendromorph behaviour, which are likewise rare. Detailed studies of variation in populations of
Asanada species might also prove fruitful.
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