
ULF S. JOHANSSON ET AL.

Figure 3. A rate-smoothed tree with the topology and branch lengths (GTR + Γ + I) from a Bayesian analysis of a combined data set
of mitochondrial cytochrome b and 12S and nuclear myoglobin intron 2 sequences. The depth of the tree was estimated at 10.97%
(i.e., 21.94% sequence divergence across the root) in a separate analysis that used the cytochrome b data only in a maximum likelihood
enforced clock with no outgroups, and mid-point rooting. Species in bold have Himalayan distributions as in Figure 2. Scale bar indicates
inferred amount of evolution along a branch; dashed lines indicate inferred sequence divergence at 4% intervals.

been concurrent. Alternatively, this region represents a secondary
contact zone and other barriers in this region have fostered the
vicariant patterns in the group.

Genetic distances between warbler species currently present
in the Himalayas indicate that they diverged before the Pleis-
tocene. In contrast, both in the Andes (Garcı́a-Moreno et al. 1999;
Weir 2006) and in some African mountains (Roy 1997; Roy et al.
1997), many speciation events are inferred as Pleistocene. In par-

ticular, much recent speciation has happened in the Andes. Weir
(2006) found in an analysis of 146 species from diverse groups
that 43% were <5% divergent from their closest Andean relative.
In contrast, among the 19 Himalayan warblers studied here using
the same methods as Weir, none of the species that live in the
Himalayas are separated by divergence times of <5% (Fig. 3).
However, splits separating some of the Himalayan endemics
from their parapatric sister species may have occurred in the
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