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Figure 4. Phylogenetic tree based on mitochondria1 control region sequences. Abbreviations are as follows: 'P.' is Phylloscopus, 'h.' is 
humei, and I f . '  is trochiloides. The tree was produced using maximum likelihood by the ONAMLK program of PHYLIP (Felsenstein 1993), in 
which branch lengths are proportional to time. The identical tree topology was produced using parsimony (PAUP; Swofford 1991) and 
neighbour-joining (NEIGHBOR in PHYLIP). Numbers above the nodes are parsimony bootstrap percentages based on 1000 random-addi- 
tion heuristic searches, and numbers below the nodes are bootstrap percentages based on 500 neighbour-joining replicates. The 
estimated timeline was obtained by applying a divergence rate of 5% per million years (see Methods). The numbers '7' and '3' desig- 
nate nodes which are represented in the cytochrome b tree of Richman and Price (1992). 

ments, spectrogram analysis and genetic analysis can 
supplement the well-used and important technique of 
simple field observation in the task of uncovering cases 
of cryptic species. 

The P inomatus complex provides good examples of 
the roles that sympatry and allopatry play in the assess- 
ment of species status. Previous authors have suggested 
that inomatus and kumedmandellii are separate species 
based on vocalization differences (Svensson 1984, 
1987, 1992, Beaman 1994, Baker 1997, BOURC 
1997) or playback experiments in allopatry in combi- 
nation with vocalization differences (Mild 1987). This 
was questioned largely because mandellii was thought 
to be somewhat intermediate between inomatus and 

humei vocally (Madge 1985), or because these three 
taxa were considered entirely allopatric and only very 
few playback tests had been conducted (Alstrom Pr 
Olsson 1988). It was possible that there were clines in 
song structure between the song of kumei in the west- 
ern Himalayas and the song of inomatus in eastern 
Siberia by way of intermediate song types in geograph- 
ically intermediate locations, or that these 
intermediate locations contained populations of mixed 
singers, in which individuals could sing both kumei and 
inomatus types of song. I t  was also possible that play- 
back experiments in allopatry were not a good 
indicator of the playback response of birds in sympatry 
(Irwin & Price 1999). Studies in sympatry have been 
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