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Genoscape — a methodology to unite flyway-scale bird ringing efforts on
migration connectivity research
Tianhao Zhao (University of Groningen, the Netherlands)

Identifying origins of migratory individuals at non-breeding ranges, and thereby connectivity, is of high
importance. Many methodologies have been applied to cope with this task, e.g., bird banding, individual
tracking, and stable isotope assignments. However, there have been obstacles on acquiring a population-level
dataset with high efficiency, flexibility and accuracy. Here we introduce a methodology developed in the
American flyways, the Genoscape. It is based on mapping genomic variation from different geographical
breeding populations and developing simplified, high-resolution SNP (single-nucleotide polymorphism)
assays to characterize migratory movements and connectivity. Applying this genotyping assay to individuals
from non-breeding regions allows us to infer their breeding origins and migration routes. It has been widely
conducted on migratory species in North America, revealing population-specific migration routes on more
than 20 species, and helped to establish a network among the numerous bird banding schemes along the flyway.

It will be valuable to establish Genoscape projects among migratory species in Asia to facilitate the
knowledge accumulation on landbird migration, as well connecting bird banding organizations among
different countries and regions. Here we provide an ongoing example on the common stonechat complex
(previously known as Saxicola torquata). It comprises small passerine insectivores distributed over Asia,
Europe, and Africa. Across their range, stonechats show similar appearances and habitat preferences yet differ
widely in migratory patterns and breeding altitudes. So far, it has been difficult to understand how different
geographical breeding populations migrate. In particular, in Eurasia, several different taxa co-occur on their
wintering grounds, but display ambiguous phenotypical contrasts for identification. In our project, we have
collected tissue samples from 15 geographical breeding populations throughout three continents and conducted
genome re-sequencing at 15-20X depth. We plan to genotype unknown individuals using low-coverage

sequencing from feather samples, which can be collected among different ringing stations all over Asia.
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