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There were 1755 characters in the combined data matrix,
of which 180 (10%) were parsimony informative. The frag-
ments were easily aligned, although there were 10 positions
with indels in the myoglobin intron II sequence, of which 9
were singletons and one 12 bases long.

3.2. Relationships

The trees resulting from BI of the independent Cyto-
chrome b and myoglobin intron II data sets analyzed sepa-
rately are shown in Fig. 2. Both are congruent, adding
support to a hypothesis that they may represent the true
organism phylogeny, not just gene-trees. The trees esti-
mated by BI and parsimony bootstrapping of the concate-
nated data sets have identical topologies (Fig. 3).

Except for the taxa intricata (central China) and oblita
(northern Vietnam), the phylogenetic analyses unambigu-
ously place the diVerent populations in clades congruent
with the most widely recognized species (Table 1). There is
no support for a sister relationship between C. fortipes and
C. vulcania. Instead, the taxa allocated to C. vulcania are

part of the C. Xavolivacea clade (clade A, Fig. 3). In this
clade, there is a basal dichotomy separating the Wve popu-
lations from central China, north Vietnam and Indonesia
(clade A1, Fig. 3) from the three populations from the
Himalayas and west Myanmar (clade A2, Fig. 3). The posi-
tions of intricata (central China) and oblita (Vietnam) ren-
der C. Xavolivacea and C. vulcania non-monophyletic.

3.3. Phylogeography

The unrestricted exact DIVA search resulted in a single
optimal reconstruction, which required four dispersals; the
ancestral area reconstruction of the basal nodes included all
Wve areas. The second search, in which the maximum num-
ber of unit areas were constrained to two, resulted in 1280
optimal reconstructions, requiring seven dispersals. The
optimal area reconstructions at each ancestral node for the
second search are summarized in Fig. 4. With unit areas
constrained to two, the ancestral area reconstruction in
nodes 12 and 13 were restricted to area A, alone or in com-
bination with one of the other areas. It is a well-known

Fig. 2. Trees based on the independent markers Cytochrome b (1038 bp) and myoglobin intron II (717 bp), analyzed separately by Bayesian inference
under the GTR + ! + I and HKY models, respectively. Posterior probabilities (750%; 141,000 trees) and parsimony bootstrap support are indicated
above and below, respectively, the nodes.
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