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ABSTRACT

Understanding the breeding range of migratory birds is important for ecological studies, conservation,
disease surveillance as well as environmental researches on climate change. To overcome several
limitation of classic extrinsic markers and tracking devices in the breeding range estimation of
wintering Rooks (Corvus frugilegus) in Korea, we collected wing feathers of young rooks at Ulsan
city and analyzed stable hydrogen and oxygen isotopes from 2008 to 2010. According to the overlapped
layers of known breeding ranges, standardized isotopes from feather analyses, and reported isotopes
in precipitation, the Amur River Basin between northern Heilongjiang Province in China and southern
Amur Oblast in Russia was identified as a main breeding range of the rooks wintering in Korea,
particularly in Ulsan city. We suggest that this result indicates the high effectiveness of stable isotopes
as general geographic markers in migration studies. To clearly understand the migration strategy of
rooks in north-east Asia, the identified breeding range of rooks may need to be confirmed or
supplemented by further researches using makers and tracking devices in near future.
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Table 1. Analyzed &2H; from collected feathers of Rooks (Convus frugitegus) and estimated growing season
detrended §°H, in precipitation (GSD)

Sample ID &Hr (o) Estimated GSD (%o)*
(non-exchangeable)
RU09 -127.92 -9431
RU10 —111.85 —81.68
RU22 —106.74 —-77.67
Mean + SD (standard deviation) —84.55+8.69

*GSD was estimated based on 6°H; following Hobson ef al. (2004)

2) 22 wA A3

% 2049 AlBeA w7ziek Ad W] §%07F BAE AT B4 A, AE437] A
(GSO: growing season detrended §"0,)= —84.55+8.69% 2 57 5|21 2. H(Table 2), 95% 4123
< —11.70%9F —12.74%°1 33 ThFig. 2).
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Table 2. Analyzed §'®0; from collected feathers of Rooks (Corvus frugilegus) and estimated growing season
detrended 6'®0, in precipitation (GSO)

Sample ID 50 (%) Estimated GSO (%o)*
RUO1 17.78 —-8.80
RU02 11.21 -12.94

RU02-1 10.66 -13.28
RUO3 10.66 -13.29
RU03-1 10.06 -13.66
RU04 10.81 -13.19
RU04-1 11.17 -12.96
RU05 14.60 -10.80
RU05-1 13.99 -11.19
RUO6 12.53 -12.11
RU07 10.98 -13.08
RU08 13.10 -11.75
RU09 14.56 -10.82
RU10 10.03 -13.68
RU21 12.44 -12.17
RU22 12.23 -1230
RU23 12.63 -12.04
RU24 12.03 -1242
RU25 13.08 -11.76
RU25-1 12.47 -12.14
Mean + SD (standard deviation) —12.22+1.18

*GSO was estimated based on 6"y following Hobson et al. (2004)
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Fig. 1. Growing season detrended &°H (GSD) in
precipitation (%) and the estimated breeding
distribution of Rooks (Corvus frugitegus) ranging from
~74.72%0 to -94.38%, (95% of confidence interval).
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Fig. 2. Growing season detrended §°0 (GSO) in
precipitation (%) and the estimated breeding
distribution of Rooks (Corvus frugitegus) ranging from
-11.70%, to —12.74%, (95% of confidence interval).
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RUSSIA

Fig. 3. Known breeding ranges (diagonal area) of Rooks (Corvus
frugitegus) in literatures and 95% Cls of GSD (grey area) and GSO
(dark grey area) in precipitation at breeding areas estimated from stable

isotopes of wing feathers. The overlapped area of three ranges
indicates the most probable breeding area of wintering Rooks in Ulsan

City, Korea
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