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SUMMARY Y 

Thee study of the biogeography of the Southeast Asian biota has taken on a new 
dimensionn in the last decades by the implementation of computer  aided methods of 
phylogeneticc and biogeographic reconstruction. The 'Pathways from Asia to New 
Guinea''  program of the Netherlands Organization for  Scientific Research (NWO) 
aimedd to employ these methods to identify biogeographic pathways from Southeast 
Asiaa to New Guinea and the West Pacific islands. The program comprised the 
phylogeneticc and biogeographic study of three groups: the genus Baccaurea and 
relatedd genera (Plantae: Euphorbiaceae), the subfamily Calicnemiinae of the family 
Platycnemididaee (Insecta: Odonata: Zygoptera) and the subtribes Dundubiina and 
Cosmopsaltriinaa of the trib e Dundubiini (Insecta: Homoptera: Cicadidae). 

Thee present study deals with the taxonomie revision of several groups of 
Dundubiinaa (Chapters 1 to 3), the phylogenetic and biogeographic analysis of 
Dundubiinaa and Cosmopsaltriina, and the interpretation of the results of these 
analysess in a geological context (Chapter  4). The genera included in the Dundubiina 
att  the start of the study were Ayesha Distant, 1905, Dundubia Amyot &  Serville, 
1843,, Haphsa Distant, 1905, Khimbya Distant, 1905, Macrosemia Kato, 1925, 
Meimuna,Meimuna, Distant, 1905, Orientopsaltha Kato, 1944, and Platylomia Stal, 1870. 
Severall  other  genera (Aola Distant, 1905, Champaka Distant, 1905, and Lethama 
Distant,, 1905) were suspected to havee a close relationship with dundubiinan genera. 

Chapterr  1 
Thiss chapter  presents the revision of a group of closely related species of Dundubia 
occurringg in Indo-China, southern China, the Malayan Peninsula, Sumatra and 
Borneo.. Most of these species were previously placed in a group of Orientopsaltria 
speciess characterised by unicolorous opercula, while others, traditionall y placed in 
Platylomia,Platylomia, proved to be close relatives or  even synonyms. Eleven species are 
described,, four  of them new to science. A preliminar y phylogenetic analysis shows 
thatt  the species belong to the same clade as D. vaginata (Fabricius, 1787) but do not 
formm a monophyletic group. This group of species is therefore named the D. jacoona 
assemblage. . 

Chapterr  2 
AA revision of the Platylomia radha group is presented in Chapter  2. This group 
comprisess six species from Indo-China, northeastern India, southern China and 
Taiwan.. Al l six are described and one of them is new to science. A preliminar y 
phylogeneticc analysis shows that these species form a monophyletic clade and are 
closelyy related to P. flavida (Guérin-Ménevüle, 1834) from Malayan Peninsula and 
thee Greater  Sunda Islands. 

Chapterr  3 
Inn this chapter  the revision of the Platylomia spinosa group is presented. It comprises 
ninee species occurring in the Malayan Peninsula, Sumatra, Borneo, Java, Sulawesi 
andd the Philippines. Two of the species were previously placed in Champaka, which 
iss synonymised with Platylomia. One species is transferred from  Dundubia. All nine 
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speciess are described and one of them is new to science. The preliminary 
phyiogeneticc analysis shows that the species from the Philippines and Sulawesi form 
thee sister group of a clade of three Greater Sunda Islands species, including P. spinosa 
(Fabricius,, 1787). It further shows that the P. spinosa group is more closely related to 
D.D. vaginata and P. flavida than to P. tonkiniana (Jacobi, 1905), a continental 
PlatylomiaPlatylomia species. 

Chapterr 4 
Chapterr 4 comprises the main body of this study: the phyiogenetic analysis, die 
geologicall  framework, the biogeographical analysis, and the interpretation of the 
results.. The chapter begins with a short introduction on the biogeographic studies of 
Southeastt Asian biota and the suitability of cicadas for this kind of research. This is 
followedd by a section concerning phyiogenetic studies on cicadas. The histories of the 
tribee Dundubiini, of the subtribe Dundubiina and the included genera are discussed. A 
numberr of genera that have been associated with the Dundubiina are also included in 
thiss discussion. 

Thee phyiogenetic analysis was carried out for 125 taxa, including all taxa in the 
Dundubiinaa for which material was available, and two out-groups: Cicada orni 
Linnaeus,, 1758, and Purana tigrina (Walker, 1850). A total of 72 characters were 
scored.. The resulting matrix was analysed with Paup 4. The first analysis resulted in 
ann extremely high number of equally parsimonious cladograms and a strict consensus 
cladogramm with very little resolution. Introduction of a constraint to force the species 
off  the P. spinosa group into a single clade (they were not after the first analysis) did 
nott improve the result. Two methods were then followed to reduce the number of 
cladograms,, thereby attempting to increase the resolution of the strict consensus 
cladogram.. The first method involved the split of the matrix into two matrices for 
separatee analysis with fewer species. After the analysis results could be combined to 
generatee a cladogram for the whole group. The second method applied was successive 
reweighting.. Eight strict consensus taxon cladograms were obtained using different 
combinationss of the methods and the constraint. A preferred taxon cladogram was 
chosen,, and a new classification is proposed on the basis of this cladogram. 

Thee part dealing with the biogeography starts with a discussion of geological 
literature.. This literature describes the geological history of Southeast Asia and the 
Westt Pacific during the last 50-55 million years. Hall and De Boer each proposed a 
geologicall  reconstruction based on available geological data. These two reconstruct-
ionss are compared. 

Thee preferred taxon cladogram was used to perform a biogeographical analysis 
usingg the Brooks Parsimony Analysis method. The best results were obtained when 
questionablee occurrences of taxa in certain areas were entered as 'absent'. In these 
results,, the Malayan Peninsula and the areas in the western Indo-Malayan archipelago 
formm a monophyletic, apical group. The distribution area of the Cosmopsaltriina in its 
oldd concept, Sulawesi and the West Pacific (including New Guinea), is always found 
nearr the base of the area cladogram, either as sister area of the whole remaining 
distributionn area of the Dundubiina and Cosmopsaltriina, or as sister area of the East 
Palaearctic.. Examination of the taxon-area cladogram leads to the conclusion that the 
ancestorr of the Cosmopsaltriina occurred in continental Southeast Asia rather than in 
thee western Indo-Malayan archipelago. 
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Thee data from the area cladograms and taxon-area cladograms are men combined 
withh recent findings about the phytogeny of the Cosmopsahriina (in its old concept) 
andd put in perspective with the earlier  discussed geological reconstructions. This 
resultss in the proposal of two scenarios explaining the distributio n patterns found in 
Dundubiinaa and Cosmopsaltriina. The northern scenario supposes dispersal along 
islandd arcs between the Southeast Asian continent and the West Pacific, the southern 
scenarioo supposes that terrenes of the western Indo-Malayan archipelago played an 
importantt  part. Each scenario deals with uncertainties about submergence and 
emergencee of areas in the period involved and distributio n data of Dundubiina and 
Cosmopsaltriinaa (mainly absence from certain areas) that does not fit . The northern 
scenarioo is preferred for  Dundubiina and Cosmopsaltriina as it is supported by at least 
onee of the area cladograms. 

Thee scenarios and the observed biogeographic patterns are compared with other 
recentt  biogeographical studies and support is found that both scenarios could be valid 
explanationss for  explaining distributio n patterns of clades occurring in both Southeast 
Asiaa and the West Pacific. 




