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Figure 1: Map showing the breeding 
populations of the Arctic Warbler (Saitoh et al. 
2010) and their hypothetical migration routes 
to the Philippines 
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Introduction 
The Arctic Warbler, Phylloscopus  borealis, 
is a migratory songbird that breeds in 
Alaska and is known to overwinter in the 
Philippines.  
 
We wanted to know whether or not 
individuals from Alaska overwinter in the 
Philippines and which other  populations 
of P. borealis they may overlap with in 
their wintering grounds. 

Methods 
We sequenced the mitochondrial gene 
cyt b  from 19 Arctic Warblers collected in 
the Philippines and compared our data 
against sequences obtained from birds 
collected from known breeding 
populations from each of the three clades 
identified. Phylogenies were inferred with 
MrBayes 2.2 [2, 3] using a GTR+I model. 
Haplotype data were combined with data 
from Saitoh et al. [1] using DNAsP [4] and 
haplotype trees were created using 
NETWORK 4.6.1.0 [5, 6].  

Background 
Arctic Warblers breed across much of northern 
Eurasia and make up several distinct breeding 
populations. Three main Clades of P. borealis 
have been identified in a recent paper by Saitoh 
et al. [1]:  
 
Clade A- Eastern Europe to Alaska 
Clade B- Kamchatka to Northern Japan.  
Clade C- Southern Japan 
 

Results 
We found that 18 out of the 19 Arctic Warblers collected in the Philippines that 
we recovered sequence data from represent Clade A, and we believe both 
subspecies of Clade A are represented in our sample (P. b. kennicotti and P. b. 
borealis). One specimen appeared to be representative of Clade C in the 
Philippines, P. b. xanthodryas. 
There were no representatives from Clade B, P. b. examinandus,  in our sample 
from the Philippines.  

Discussion 
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Figure 4: Phylogenetic tree including haplotypes identified by Saitoh et al. (2010) and published on Genbank. 
Individuals included in this study are identified by ascension number, with birds collected from the 
Philipippines highlighted in yellow. Haplotypes identified by Saitoh et al. are identified by haplotype number 
(ie. A1, B1, C1, etc.)  We selected Phylloscopus plumbeitarsus as our outgroup. 

Figure 2: Median-joining network of cyt b haplotypes recovered from 29 specimens of P. borealis 
collected in the Philippines, Alaska, Russia, and Japan. Individual warblers collected from the Philippines 
are represented in red, and birds collected from their breeding ranges are specified by subspecies. 

Figure 3: Median-joining network of cyt b haplotypes recovered from the 29 specimens of P. borealis sampled in this 
study, as well as 41 haplotypes identified from breeding birds by Saitoh et al. (2010). Individual warblers collected from 
the Philippines are represented in red, and birds collected from their breeding ranges are specified by subspecies. 

? 

While our results indicate that Arctic Warblers 
from Alaska do in fact overwinter in the 
Philippines with other populations of P. borealis, 
we found it interesting that birds from Clade B 
were not found in our sample. This could be due 
to undersampling, however further analyses may 
reveal that Arctic Warblers from Alaska do not 
overlap with birds from Kamchatka in the 
Philippines.  
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