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ject the hypothesis that either nocturnal or diurnal spe-
cies are monophyletic (both BI and PA topology tests 
were not significant) – suggesting a single evolutionary 
transition – and unconstrained ancestral state reconstruc-
tions based on optimal trees suggest multiple transitions. 
Multiple changes back to diurnality may reflect an evo-
lutionary advantage of diurnal habits for at least some 
species, possibly associated with flower/pollen feeding 
behaviour. Very large eyes, as a trait associated with noc-
turnality, are still present in at least some diurnal species 
(genus Prionocerus). Further research is required to un-
derstand the causal factors for the multiple transitions in 
prionocerids.

4.4. 	 Biogeography

Extant members of Prionoceridae are distributed in the 
Oriental, Afrotropical and Palaearctic biogeographic re-
gions, with two species extending to the Australian Re-
gion (New Guinea) (Fig. 4), being absent from Mada-
gascar, Australia and the whole Western Hemisphere. A 

recently described Eocene prionocerid larva from Cana-
da (Lawrence et al. 2008) suggests that they were more 
widely distributed in the past. One species of Oriental 
origin, Prionocerus coeruleipennis, even extends to parts 
of Melanesia and Micronesia in the Pacific (Wittmer 
1958; Geiser 2010). Within the Palaearctic, prionocerids 
are limited to areas of warmer climate: The Mediterra-
nean basin, the Near East, the Arabian Peninsula, Cen-
tral Asia, the Himalayas, South and Central China and 
the southernmost islands of Japan (Yaeyama Is.). Within 
the Afrotropics, they extend to most regions, except the 
Southwest (Angola, Namibia, western South Africa), but 
are not rich in species. In summary, prionocerids are most 
widespread and species-rich within the Oriental (Indo-
Malayan) region, which is suggestive of their origin in 
this region. Our tree provides the first opportunity to in-
vestigate such biogeographic patterns from a historical 
perspective.
	 Our ancestral state reconstruction of the geographic 
area of origin based on the BI tree is shown in Fig. 5. The 
analysis suggests Indochina as the most likely region of 
origin of Prionoceridae. Both in terms of numbers of spe-
cies and major lineages, this is one of the most diverse 

Fig. 4. Contemporary distribution of Prionoceridae (A) and the three described genera: Prionocerus (B), Idgia (C) and Lobonyx (D). Dubi-
ous records are omitted. Prionoceridae are limited to the Old World.
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Fig. 5. Ancestral state reconstruction of the biogeographic 
origin of clades within Prionoceridae. Circles at each node 
indicate the probability of the common ancestor to be ei-
ther African (dark blue), Arabian (light blue), Palaearctic 
(white), Indochinese (yellow), from Sundaland (orange), 
from the Philippines (red) or Himalayan (brown). Species 
from subtropical lowlands of southern China are assigned 
to Indochina, while those from temperate mountain forest 
in China are counted as Palaearctic.
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areas (based on observed museum specimens – M. Geis-
er, unpublished data). However, this result may be due 
to taxon sampling, which in our study is strongly biased 
towards some geographic areas (in particular Laos). Spe-
cies from other species-rich areas, e.g. India, are poorly 
represented. In some common and widespread species 
(e.g. Prionocerus coeruleipennis), the sampling is also 
biased towards Indochinese specimens, which may not 
always reflect their true area of origin. A wider sampling 
of taxa and geographic localities within species will be 
necessary to provide a critical test to our hypotheses.
	 Among the two major lineages of Prionoceridae, Lob
onychinae are most diverse along the East Palaearctic-
Oriental faunal border, particularly in the Himalayas and 
southern China (Constantin 2009; M. Geiser, unpub-
lished data). A more comprehensive species sampling 
within Lobonyx would be necessary to draw conclusions 
about the relationships of western (e.g. Lobonyx aeneus) 
and eastern Palaearctic species, in order to determine 
their likely area of origin. Prionocerinae, on the other 
hand, is mainly a tropical group, showing three distinct 
centers of species diversity in the following areas: The 
Western Ghat mountain system in South India, the In-
dochinese Peninsula and Sundaland (Champion 1919; 
M. Geiser, unpublished data). China also has a relatively 
rich fauna, but with many species restricted to the south-
ernmost parts, adjacent to Laos and Vietnam (Yang et al. 
2012). The present analyses suggest a relatively recent 
dispersal of Prionoceridae to both Sub-Saharan Africa 
and the Arabian Peninsula, achieved independently by 
at least two lineages (“Indochina-Indonesia-Africa” and 
“Sundaland-Arabia”), both originating in the Oriental 
region. Morphological studies (M. Geiser, unpublished 
data) suggest a monophyletic origin of the prionocerid 
fauna in Subsaharan Africa, with the exception of Id­
gia apicalis (Gerstaecker, 1871) and Prionocerus coer­
uleipennis, the latter being probably an anthropogenic 
introduction (Champion 1919; Geiser 2010). The present 
study highlights not only a large diversity of species, but 
also of major lineages, within two global hotspots: Indo-
Burma and Sundaland (Myers et al. 2000).
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