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Whimbrel (N. phaeopus) are recognized (Gill et al., 2021). The breeding
and non-breeding distribution of four of these subspecies are known
(Brown et al., 2014; Birdlife International and NatureServe, 2015; Car-
neiro et al., 2019; see Fig. 1). N. p. islandicus breeds in Iceland and the
British Isles (also in Greenland and Faroe Islands) and spends
non-breeding season in West Africa; N. p. phaeopus breeds in the region
from North Europe to Western Siberia and spends non-breeding season in
Africa; N. p. alboaxillaris breeds in the region from Western Kazakhstan to
Southwestern Siberia and spends non-breeding season on the islands and
coasts of the West Indian Ocean; N. p. variegatus breeds in the range from
central to Eastern Siberia and spends non-breeding season on the coasts
of South Asia, Southeast Asia and Australia. The most recently described
subspecies, N. p. rogachevae (Tomkovich, 2008), breeds in Central Sibe-
ria. The non-breeding sites are still unclear (Fig. 1; Tomkovich, 2008;
Lappo et al., 2012; Brown et al., 2014). It has been speculated that the
rogachevae whimbrels migrate along the Central Asian Flyway (Tomko-
vich, 2008) and spend the non-breeding season in Western India and
Eastern Africa (Skeel and Mallory, 2020; Gill et al., 2021), but there is
still a lack of evidence.

In the East Asian – Australasian Flyway (EAAF), both ssp. phaeopus
and variegatus have been widely reported and that their main non-
breeding grounds are located in the western and eastern regions
respectively. N. p. phaeopus mainly distributed from the coast of
Bangladesh (Ripley, 1982) and Sri Lanka (Phillips, 1975). The
non-breeding variegatus Whimbrel widely distributed along the coast
from Bangladesh (Ripley, 1982) (some birds occasionally visited to Sri
Lanka; Phillips, 1975) to Mariana Islands (Stinson et al., 1997) and
Micronesia (Baker, 1951) in the Central Pacific. A few variegatus whim-
brels spend non-breeding season in the Malay Peninsula, Wallacea region
and Sunda Islands, while most variegatus whimbrels spend non-breeding
season in eastern Indonesia, the Guadalcanal Islands and the Florida Is-
land of the Solomon archipelago in the South Pacifi



descriptions of the morphological features are consistent with the ssp.
rogachevae: the black spotting on the lower back and rump of ssp. roga-
chevae are less intense dark than that of ssp. variegatus, and the dark bars
on the axillary feathers of ssp. rogachevae are wider than those of the ssp.
phaeopus (Tomkovich, 2008). Some individuals exhibited the interme-
diate plumage characteristics between ssp. variegatus and phaeopus were
also accounted in Indonesia (Cramp, 1983), Malay Peninsula (Robinson
and Chasen, 1936), Thailand (Jorgensen, 1949) and Borneo (MacKinnon
and Phillipps, 1993). In addition, field survey found that non-breeding
whimbrels in Northwest Australia showed a variation in the spots
colour of lower back and rump from less intense dark to strong intense
dark, and they passed through Java during migration (Kuang et al.,
2000). The results from Grantham (2000) may thus suggest that the



Fig. 2. Migration routes and morphological features of the lower back and rump of six tagged whimbrels in Northwest Australia. The three individuals on the left (SL,
UC and UD) have less intense dark spots on the lower back and rump; they bred in the breeding range of both variegatus and rogachevae subspecies, while the three
individuals on the right (SJ, UB and UE) have strong intense dark spots on the lower back and rump; they bred within the breeding range of the variegatus subspecies.
The pentacles show the breeding sites, the filled symbols (trigonals, quadrilaterals, and pentagons) show the stopover sites, and the rhombuses show the non-breeding
sites in Northwest Australia. Red triangle shows the location where the SL was shot during northward migration. Migration routes were modified from Kuang
et al. (2020).
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Fig. 2, 130.71� E, 61.09� N, close to the breeding range of the ssp. vari-
egatus) during its northward migration. The other three birds exhibited
less intense dark spotting (a typical feature of ssp. rogachevae), one of
them stayed in the breeding range of ssp. rogachevae, and two of them
stayed in the western part of the breeding range of the ssp. variegatus
(Fig. 2).

4. Discussion

This study provided new information on the breeding sites of
Eurasian Whimbrels in the EAAF according to migration tracking of birds
from two stopover sites and three non-breeding sites. Our results suggest
that both rogachevae and variegatus occur in the EAAF. We found that two
tagged birds bred in the region between the known breeding ranges of
ssp. rogachevae and variegatus (114� E to 132� E; Fig. 1; Appendix
Table S2). This region (between the valleys of the Anabar and Yana
Rivers) has been suggested as the gap of breeding whimbrels due to a lack
of breeding records in this poorly surveyed area (Lappo et al., 2012).The
two birds stayed in the region for 63 and 65 days respectively, suggesting
that birds likely breed there rather than using the area as a stopover site
or temporary stay before/after breeding activities. Due to the lack of
detailed information in photos and DNA, we cannot determine the sub-
species of these two tagged birds. In the future, systematic analysis of
DNA together with standardised photos of lower back/rump and
underwing/axillary pattern will be helpful to determine the subspecies at
the gaps.

The six tagged birds that bred in the breeding range of the ssp.
rogachevae came from Southeast Asia and Northwest Australia, including
one from Sumatra Island, two from Singapore, one from the East Java and
two from Northwest Australia (Fig. 1; Appendix Table S2; Fig. S2). No
birds came from Moreton Bay (MB) on the east coast of Australia. Of the
six tagged birds, there was a single migration for the two birds that spent
non-breeding period in Sumatra Island and East Java, while other 4 birds
returned to their non-breeding sites during southward migration. This
suggests that the Whimbrels are sitefaithful to their non-breeding sites.
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As mentioned above, Eurasian Whimbrels with plumage features of the
ssp. phaeopus have been largely reported in southeast Asia (Grantham,
2000; Robson, 2005; Iqbal and Ridwan, 2009; Jeyarajasingam and
Pearson, 2012; Arlott, 2018), but those birds are probably the ssp.
rogachevae (see discussions below). All these results suggest that roga-
chevae whimbrels may be common in Southeast Asia and Northwest
Australia.

Although the collected material of ssp. rogacheva was limited, genetic
study on the Whimbrels has identified that there is a barrier between the
ssp. rogachevae from Central Siberia and phaeopus in sub-Arctic Europe in
Eurasia. However, the conclusion is based on two single specimens and
therefore should be taken with cautions. The results also indicate that
ssp. rogachevae and variegatus can be united into a cluster distinct from
ssp. phaeopus (Tan et al., 2019). According to the plumage features of
birds at non-breeding sites, many previous studies have reported that
some individuals similar with ssp. phaeopus occurs in Southeast Asian
(Lekagul and Round, 1991; Wells, 1999; Grantham, 2000; Robson, 2007;
Iqbal and Ridwan, 2009; Jeyarajasingam and Pearson, 2012; Arlott,
2018). However, of the total 30 tagged birds in this study (from two
stopover sites and three non-breeding sites in the EAAF), none bred in the
exclusive breeding range of the ssp. phaeopus. Actually, some of these
previous studies were published before ssp. rogachevae was described
(Tomkovich, 2008), and others may not have been aware that the sub-
species had been described. In these circumstances, the authors would
have probably assumed that Whimbrels with extensive white rumps were
ssp. phaeopus. Our tracking results indicate that the ssp. phaeopus might
be sparsely distributed in the EAAF in the west region, or probably does
not occur at all. The birds similar with ssp. phaeopus in plumage traits that
was previously reported in Southeast Asian might be the newly described
ssp. rogachevae, which has a close relationship with the ssp. variegatus
(Tan et al., 2019).

One of the major differences in plumage features between the ssp.
rogachevae and variegatus is that the former has relatively less intense
dark spotting on the lower back and rump (Tomkovich, 2008). Our study
found that two of the six birds tagged at RB in Northwest Australia and



https://doi.org/10.1016/j.avrs.2022.100011
https://doi.org/10.1016/j.avrs.2022.100011
http://refhub.elsevier.com/S2053-7166(22)00007-X/optQtdba1OwpN
http://refhub.elsevier.com/S2053-7166(22)00007-X/optQtdba1OwpN
http://refhub.elsevier.com/S2053-7166(22)00007-X/optQtdba1OwpN
http://refhub.elsevier.com/S2053-7166(22)00007-X/optQtdba1OwpN
http://refhub.elsevier.com/S2053-7166(22)00007-X/sref1
http://refhub.elsevier.com/S2053-7166(22)00007-X/sref1
http://refhub.elsevier.com/S2053-7166(22)00007-X/sref2
http://refhub.elsevier.com/S2053-7166(22)00007-X/sref2
http://refhub.elsevier.com/S2053-7166(22)00007-X/sref3
http://refhub.elsevier.com/S2053-7166(22)00007-X/sref3
http://refhub.elsevier.com/S2053-7166(22)00007-X/sref4
http://refhub.elsevier.com/S2053-7166(22)00007-X/sref4
http://refhub.elsevier.com/S2053-7166(22)00007-X/sref4
http://www.cms.int/sites/default/files/document/COP11_Inf_33_Conservation_Statements_for_Numeniini_Species.pdf
http://www.cms.int/sites/default/files/document/COP11_Inf_33_Conservation_Statements_for_Numeniini_Species.pdf
http://refhub.elsevier.com/S2053-7166(22)00007-X/sref6
http://refhub.elsevier.com/S2053-7166(22)00007-X/sref6
http://refhub.elsevier.com/S2053-7166(22)00007-X/sref6


F. Kuang et al. Avian Research 13 (2022) 100011
Cramp, S.C., 1983. In: Handbook of the Birds of Europe, the Middle East and North Africa.
Oxford university press, Oxford.

Crossland, A.C., Butcher, S., Crutchley, P., Mugan, N.D., Kake, J., 2016. A survey of
waders on part of Guadalcanal and the Florida group, Solomon Islands. Stilt 69–70,
48–56.

Deignan, H.G., 1963. Checklist of the Birds of Thailand. Smithsonian Institution,
Washington.

Deignan, H.G., 1946. Corrections and additions to the published records of Siamese birds.
Auk 63, 243–245.

del Hoyo, J., Collar, N.J., 2014. HBW and BirdLife International Illustrated Checklist of
the Birds of the World. Vol.1: Non-passerines. Lynx Edicions, Barcelona.

Gill, B.J., Bell, B.D., Chambers, G.K., Medway, D.G., Palma, R.L., Scofield, R.P., et al.,
2010. Checklist of the Birds of New Zealand, Norfolk and Macquarie Islands, and the
Ross Dependency, Antarctica, fourth ed. Te Papa Press, Wellington.

Gill, F., Donsker, D., Rasmussen, P., 2021. IOC World Bird List (V. 11.1). https://www
.worldbirdnames.org/ioc-lists/crossref/ (Accessed 03 May 2021).

Grantham, M.J., 2000. A note on the passage of variegatus and phaeopus type whimbrels
through Alas Purwo National Park, East Java. Kukila 11, 133–135.

Hayman, P., Marchant, J., Prater, T., 1986. Shorebirds: An Identification Guide to the
Waders of the World. Croom Helm, London.

Iqbal, M., Ridwan, A., 2009. Summering of whimbrel in southern Sumatra, Indonesia.
Stilt 55, 20–24.

Jeyarajasingam, A., Pearson, A., 2012. A Field Guide to the Birds of Peninsular Malaysia
and Singapore. Oxford University Press, Oxford.

Jorgensen, A.A., 1949. Siams vadefugle. III. Charadriiae (tringinae). Dansk Orn For
Tidsskr 43, 216–237.

Kuang, F.L., Coleman, J.T., Hassell, C.J., Leung, K.S.K., Maglio, G., Ke, W.J., et al., 2020.
Seasonal and population differences in migration of whimbrels in the East Asian –

Australasian Flyway. Avian Res 11, 24.
Lappo, E.G., Tomkovich, P.P., Syroechkovski, E.E., 2012. Atlas of Breeding Waders in the

Russian Arctic. UF Ofsetnaya Pechat, Moscow.
Lekagul, B., Round, P.D., 1991. A Guide to the Birds of Thailand. Saha Karn Bhaet,

Bangkok.
6

Li, D., Davison, G., Lisovski, S., Battley, P.F., Ma, Z.J., Yang, S.F., et al., 2020. Shorebirds
wintering in Southeast Asia demonstrate trans-Himalayan flights. Sci. Rep. 10,
21232.

MacKinnon, J., Phillipps, K., 1993. A Field Guide to the Birds of Borneo, Sumatra, Java,
and Bali (The Greater Sunda Islands). Oxford University Press, Oxford.

Newton, I., 2008. The Migration Ecology of Birds. Academic Press, London.
Phillips, W.W.A.A., 1975. Annotated Checklist of the Birds of Ceylon (Sri Lanka). Wildlife

and Nature Protection Society of Ceylon, Colombo.
Prater, A.J., Marchant, J.H., Vuorinen, J., 1977. Guide to the Identification and Ageing of

Holarctic Waders. BTO, Tring.
Ripley, S.D., 1982. A Synopsis of the Birds of India and Pakistan: Together with Those of

Nepal, Bhutan, Bangladesh, and Sri Lanka. Bombay Natural History Society, Bombay.
Robinson, H.T., Chasen, F.N., 1936. The Birds of the Malay Peninsula, Vol. 3: Sporting

Birds, Birds of the Shore and Estuaries. In: Witherby, London.
Robson, C., 2007. New Holland Field Guide to Birds of South-East Asia: Thailand,

Peninsular Malaysia, Singapore, Vietnam, Cambodia, Laos, Myanmar. New Holland,
London.

Skeel, M.A., Mallory, E.P., 2020. Whimbrel (Numenius phaeopus), version 1.0. In:
Billerman, S.M. (Ed.), Birds of the World. https://doi.org/10.2173/bow.whimbr.01
(Accessed 18 Oct 2021).

Stinson, D.W., Wiles, G.J., Reichel, J.D., 1997. Occurrence of migrant shorebirds in the
Mariana islands. J. Field Ornithol. 68, 42–55.

Sweet, S.K., Asmus, A., Rich, M.E., Wingfield, J., Gough, L., Boelman, N.T., 2015. NDVI as
a predictor of canopy arthropod biomass in the Alaskan arctic tundra. Ecol. Appl. 25,
779–790.

Tan, H.Z., Ng, E.Y.X., Tang, Q., Allport, G.A., Jansen, J.J.F.J., Tomkovich, P.S., et al.,
2019. Population genomics of two congeneric Palaearctic shorebirds reveals
differential impacts of Quaternary climate oscillations across habitats types. Sci. Rep.
9, 18172.

Tomkovich, P.S., 2008. A new subspecies of the whimbrel (Numenius phaeopus) from
central Siberia. Zool. �Zurnal. 87, 1092–1099.

Varlamova, E.V., Solovyev, V.S., 2015. Study of NDVI variations in tundra and taiga areas
of Eastern Siberia (Yakutia). Atmos. Ocean Opt. 28, 64–67.

Wells, D.R., 1999. The Birds of the Thai-Malay Peninsula, Vol. 1: Non-passerines.
Academic Press, London.

http://refhub.elsevier.com/S2053-7166(22)00007-X/sref7
http://refhub.elsevier.com/S2053-7166(22)00007-X/sref7
http://refhub.elsevier.com/S2053-7166(22)00007-X/sref8
http://refhub.elsevier.com/S2053-7166(22)00007-X/sref8
http://refhub.elsevier.com/S2053-7166(22)00007-X/sref8
http://refhub.elsevier.com/S2053-7166(22)00007-X/sref8
http://refhub.elsevier.com/S2053-7166(22)00007-X/sref8
http://refhub.elsevier.com/S2053-7166(22)00007-X/sref9
http://refhub.elsevier.com/S2053-7166(22)00007-X/sref9
http://refhub.elsevier.com/S2053-7166(22)00007-X/sref10
http://refhub.elsevier.com/S2053-7166(22)00007-X/sref10
http://refhub.elsevier.com/S2053-7166(22)00007-X/sref10
http://refhub.elsevier.com/S2053-7166(22)00007-X/sref11
http://refhub.elsevier.com/S2053-7166(22)00007-X/sref11
http://refhub.elsevier.com/S2053-7166(22)00007-X/sref12
http://refhub.elsevier.com/S2053-7166(22)00007-X/sref12
http://refhub.elsevier.com/S2053-7166(22)00007-X/sref12
https://www.worldbirdnames.org/ioc-lists/crossref/
https://www.worldbirdnames.org/ioc-lists/crossref/
http://refhub.elsevier.com/S2053-7166(22)00007-X/sref14
http://refhub.elsevier.com/S2053-7166(22)00007-X/sref14
http://refhub.elsevier.com/S2053-7166(22)00007-X/sref14
http://refhub.elsevier.com/S2053-7166(22)00007-X/optU10RId7Wvb
http://refhub.elsevier.com/S2053-7166(22)00007-X/optU10RId7Wvb
http://refhub.elsevier.com/S2053-7166(22)00007-X/sref15
http://refhub.elsevier.com/S2053-7166(22)00007-X/sref15
http://refhub.elsevier.com/S2053-7166(22)00007-X/sref15
http://refhub.elsevier.com/S2053-7166(22)00007-X/sref16
http://refhub.elsevier.com/S2053-7166(22)00007-X/sref16
http://refhub.elsevier.com/S2053-7166(22)00007-X/sref17
http://refhub.elsevier.com/S2053-7166(22)00007-X/sref17
http://refhub.elsevier.com/S2053-7166(22)00007-X/sref17
http://refhub.elsevier.com/S2053-7166(22)00007-X/sref18
http://refhub.elsevier.com/S2053-7166(22)00007-X/sref18
http://refhub.elsevier.com/S2053-7166(22)00007-X/sref18
http://refhub.elsevier.com/S2053-7166(22)00007-X/sref19
http://refhub.elsevier.com/S2053-7166(22)00007-X/sref19
http://refhub.elsevier.com/S2053-7166(22)00007-X/optdYiDA6hkDR
http://refhub.elsevier.com/S2053-7166(22)00007-X/optdYiDA6hkDR
http://refhub.elsevier.com/S2053-7166(22)00007-X/sref20
http://refhub.elsevier.com/S2053-7166(22)00007-X/sref20
http://refhub.elsevier.com/S2053-7166(22)00007-X/sref20
http://refhub.elsevier.com/S2053-7166(22)00007-X/sref21
http://refhub.elsevier.com/S2053-7166(22)00007-X/sref21
http://refhub.elsevier.com/S2053-7166(22)00007-X/sref22
http://refhub.elsevier.com/S2053-7166(22)00007-X/sref23
http://refhub.elsevier.com/S2053-7166(22)00007-X/sref23
http://refhub.elsevier.com/S2053-7166(22)00007-X/sref24
http://refhub.elsevier.com/S2053-7166(22)00007-X/sref24
http://refhub.elsevier.com/S2053-7166(22)00007-X/sref25
http://refhub.elsevier.com/S2053-7166(22)00007-X/sref25
http://refhub.elsevier.com/S2053-7166(22)00007-X/sref26
http://refhub.elsevier.com/S2053-7166(22)00007-X/sref26
http://refhub.elsevier.com/S2053-7166(22)00007-X/sref27
http://refhub.elsevier.com/S2053-7166(22)00007-X/sref27
http://refhub.elsevier.com/S2053-7166(22)00007-X/sref27
https://doi.org/10.2173/bow.whimbr.01
http://refhub.elsevier.com/S2053-7166(22)00007-X/sref29
http://refhub.elsevier.com/S2053-7166(22)00007-X/sref29
http://refhub.elsevier.com/S2053-7166(22)00007-X/sref29
http://refhub.elsevier.com/S2053-7166(22)00007-X/sref30
http://refhub.elsevier.com/S2053-7166(22)00007-X/sref30
http://refhub.elsevier.com/S2053-7166(22)00007-X/sref30
http://refhub.elsevier.com/S2053-7166(22)00007-X/sref30
http://refhub.elsevier.com/S2053-7166(22)00007-X/sref31
http://refhub.elsevier.com/S2053-7166(22)00007-X/sref31
http://refhub.elsevier.com/S2053-7166(22)00007-X/sref31
http://refhub.elsevier.com/S2053-7166(22)00007-X/sref31
http://refhub.elsevier.com/S2053-7166(22)00007-X/sref32
http://refhub.elsevier.com/S2053-7166(22)00007-X/sref32
http://refhub.elsevier.com/S2053-7166(22)00007-X/sref32
http://refhub.elsevier.com/S2053-7166(22)00007-X/sref32
http://refhub.elsevier.com/S2053-7166(22)00007-X/sref33
http://refhub.elsevier.com/S2053-7166(22)00007-X/sref33
http://refhub.elsevier.com/S2053-7166(22)00007-X/sref33
http://refhub.elsevier.com/S2053-7166(22)00007-X/sref34
http://refhub.elsevier.com/S2053-7166(22)00007-X/sref34

	Detecting the non-breeding region and migration route of Whimbrels (Numenius phaeopus rogachevae) in the East Asian–Austral ...
	1. Introduction
	2. Materials and methods
	2.1. Bird capture and deployment of tags
	2.2. Inferring subspecies of the tagged whimbrels

	3. Results
	4. Discussion
	5. Conclusions
	Author contributions
	Ethics statement
	Declaration of competing interest
	Acknowledgements
	Appendix A. Supplementary data
	References


