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Abstract. The paper examines the migration chronology of three bunting
species (Emberiza spp.) in eastern Fennoscandia (Russia), focusing on autumn
when most captured individuals were first-year birds undertaking their first
migration. The data were gathered in the southern part of the Kola Peninsula
by trapping and measuring migrating birds. The study found that juvenile
Reed Buntings (E. schoeniclus) exhibited post-fledging dispersal from 26 July
to 30 August (n=142), while their autumn migration occurred between
15 August and 18 September (n=206). Adult Reed Buntings migrated from
26 July through 18 September. Juvenile Rustic Buntings (E. rustica) dispersed
from 8 to 31 August (n=11) and migrated from 14 August to 19 September
(n=88). Juvenile Little Buntings (E. pusilla) showed dispersal movements
from 1 to 21 August (n=7) followed by migration between 9 and 25 August
(n=22). Sample sizes permitted detailed migration analysis only for adult
Reed Buntings. Significant temporal overlap between dispersal (post-fledging
migration) and autumn (post-moult) migration was observed in Rustic and
Little Buntings.
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AnHomanyus. ViccAep0BaAKCb CPOKY MUTPALIIM TPeX BUAOB 0BCsIHOK (Emberiza
spp.) B BoctouHoit ®ennockauauu (Poccust) B oceHHUN miepuoa. AaHHbie
coOpaHBbI B 100KHOI YacTu KOABCKOroO IMOAyOCTpOBa IyTEM OTAOBA U
MPIDKU3HEHHOT0 00CAEAOBAHISI MUT PUPYIOIVX ITUL. Ancriepcus (pacceaeHue)
MOAOABIX 0CO0O€l1 TPOCTHUKOBOI OBCSIHKY (Emberiza schoeniclus) mpoxopnaa
B mepuoA ¢ 26 noasi o 30 aBrycta (n = 142), MOAOABIX OBCSHOK-PEME30B
(E. rustica) — ¢ 8 mo 31 aBrycra (n = 11), MOAOABIX 0CO0O€IT OBCSIHKM-KPOLIKY
(E. pusilla) — ¢ 1 no 21 aBrycra (n = 7). OCeHHsIsI MUTPALIST MOAOABIX
TPOCTHMKOBBIX OBCSTHOK ITPOXOAMAAQ € 15 aBrycra 1o 18 ceHTsi6pst (n = 206),
B3POCABIX ITHUL, — C 26 1i0Asi 10 18 ceHTs16ps1. OCeHHsIT MUTPALIMSI MOAOABIX
OBCSIHOK-peMe30B IMPoxopMaa ¢ 14 arycra o 19 centsiops (n = 88), Toraa
KaK Y MOAOABIX OBCSIHOK-KpoliteK — ¢ 9 1o 25 aBrycra (n = 22). VMccaepoBaHue
BBISIBUAO 3HAUYMTEABHOE ITePEKPBITIE CPOKOB MUTPALIMIT MEXAY AUCIIEpCreN
U OCEHHell MUrpauyer OBCSHKM-peMe3a U OBCSIHKU-KPOIIK/ B BOCTOYHOM
DeHHOCKAHAVN.

Karouesnte crosa: MuUrpauud, AUCIepcusa, OCEHHAS MUTr'palusd, Koabckuin
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Introduction

Although passerine migrations in Europe
have been extensively analyzed (Berthold 1995;
Hiippop, Hiippop 2003; Jenni, Kéry 2003; New-
ton 2008; Chernetsov 2012; Noskov et al. 2020;
Payevsky 2020), some knowledge gaps still
persist. For instance, existing regional studies
on the Kola Peninsula remain limited (Bianki
et al. 1993; Kokhanov 1998; Boyko, Chigro-
va 2006), particularly for buntings (Panov 2011;
Noskov et al. 2020). An example of seminal
research is the study by Bianki et al. (Bianki
et al. 1993), which summarizes data from the
Kandalaksha Nature Reserve starting with its
establishment in 1932 until 1993. Bianki’s work
documents long-term monitoring of avifauna
in the White and Barents Seas regions. The au-
thors present data on Reed Buntings obtained
through visual observations, noting that the
last recorded sightings of these birds in the
Barents Sea occurred in mid-September. In
contrast, in the southern Kola Peninsula, Reed
Buntings were observed later, from the end of
September until late October. Meanwhile, the
migration of Little Buntings begins at the end
of July and continues until the end of August
(Noskov et al. 2020).

Ringing studies in northern Karelia (a more
southern region of Fennoscandia) reveal ear-
lier, compressed migration windows for juve-
nile versus adult Reed Buntings (Panov 2011),
while Leningrad region data show juvenile
Reed Buntings dispersing from late July to
early August, with Rustic Buntings display-
ing broader migratory timing from late June
through September (Noskov et al. 2020).

The study species breed near the northern
edge of their range and migrate to winter-
ing grounds through the southern Kola Pen-
insula. The range of the Reed Bunting spans
Europe, Russia, and parts of the Middle and
Far East (Hagemeijer, Blair 1997; BirdLife In-
ternational... 2019), with European wintering
populations (Field et al. 2007; Ortowski, Czar-
necka 2007; Robledano et al. 2010; Noskov
et al. 2020, Salek et al. 2022).

The ranges of the Rustic Bunting and Lit-
tle Bunting stretch from Scandinavia to Ka-
mchatka (BirdLife International 2016; 2017).
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Similarly to the Reed Bunting, their migration
strategy includes two phases for adults and
three for juveniles (Rymkevich 1990; Nos-
kov et al. 2020). These species, with the most
distant wintering sites, spend their winters
in Asia (Zhang et al. 1992; Kim et al. 2011;
Jiao etal. 2016; Takeuchi 2019; Katayama
et al. 2021).

The reported study examines the phenol-
ogy and conditions of dispersal and autumn
migration for three Emberiza species during
migration and stopovers. Specifically, it ad-
dresses the following questions:

1) What are the temporal patterns and
body condition of juvenile migrants?

2) What is stopover duration and related
energetic status of juveniles?

3) What is the regional stopover ecology?

Building upon recent findings (Wobker
etal. 2021), we hypothesize that short-dis-
tance migrants (Reed Buntings) will initiate
and complete migration later than long-dis-
tance counterparts. Following Panov (Pan-
ov 2011), we predict delayed adult migration
relative to juveniles.

Furthermore, incorporating evidence from
Collet and Heim (Collet, Heim 2022) dem-
onstrating prolonged stopovers in short-dis-
tance migrants, we anticipate briefer migrato-
ry stopovers in long-distance Rustic and Little
Buntings compared to Reed Buntings.

Methods

The study was conducted in the northern
European part of Russia within the Fennos-
candian physiographic region. Fieldwork took
place at two locations: the Luvenga scientific
base of the Kandalaksha Nature Reserve along
the White Sea coast (67.103705, 32.698332),
and former agricultural meadows located
2.16 km northeast of the base (67.116372,
32.667239). Data collection occurred from
26 July to 18 September 2022. It involved trap-
ping migrating birds using mist nets, ring-
ing them, and measuring various biometric
parameters. The analysis only covered birds
with accurately determined age. Between
16—18 mist nets were operated continuously
during this period, with daily trapping con-
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ducted from sunrise to sunset except during
periods of high winds exceeding 15—-18 m/s or
sustained rainfall.

A total of 511 buntings were captured dur-
ing the study period, including 372 Reed Bun-
tings (Emberiza schoeniclus), 106 Rustic Bun-
tings (E. rustica), and 33 Little Buntings (E. pu-
silla). For each individual of the three species,
we recorded species identification, age, sex
(Svensson 1992; Svensson et al. 2009), fat index
(Vinogradova et al. 1976), weight, wing and tail
length, and moult stage. The moult stages are
identical for all three species. The studied spe-
cies exhibit different migration strategies at the
edge of their range: Reed Buntings are short-
distance migrants, while Rustic Buntings and
Little Buntings are long-distance migrants.

The moult breaks down into six distinct
phases: stage 1 marked by initial breast feather
loss, stage 2 characterized by shedding of me-
dium and greater coverts, stage 3 showing com-
pleted replacement of greater coverts, stage 4
featuring growing undertail coverts, stage 5 with
fully grown undertail coverts and partial feather
regrowth in other areas, and stage 6 demon-
strating more than 50 % feather regrowth across
multiple body regions (Rymkevich 1990).

First-year buntings go through three dis-
tinct migratory phases, two of which occur
in autumn. The latter includes post-fledging
dispersal (corresponding to moult stages
1-3) and autumn migration toward wintering
grounds (stages 4—6). Stopover duration was
calculated for recaptured individuals as the
interval between initial and subsequent cap-
tures. Due to limited sample sizes, detailed

migration pattern analysis was only feasible
for adult Reed Buntings among the three spe-
cies studied.

Results
Reed Bunting

The migration period for Reed Buntings
(Emberiza schoeniclus) spanned from 26 July to
18 September, encompassing both juvenile and
adult birds (Fig. 1A). Our captures included 348
juveniles (88 females, 113 males) and 24 adults
(12 females, 11 males), as detailed in Table 1. Ju-
venile males outnumbered females by a factor of
1.28, while adult sex ratios were nearly balanced.
Analysis using 90 % confidence intervals revealed
the core migration period for juveniles occurred
between 6 August and 15 September, with adults
showing a slightly earlier window from 29 July to
15 September. Body mass measurements showed
juveniles averaged 18.1 + 145 g (range: 13.3—
21.8 g), comparable to adults at 17.95 + 1.62¢g
(range: 16.5-22.1 g). Fat index was 0—1 in 92 %
of juveniles (n=348) and 95.8 % of adults (n=24).

Most individuals were actively moulting: 82
birds were in stage 2, 48 in stage 3, 10 in stage 1
and 2 not yet moulting (Fig. 1B). Dispersal ac-
tivity peaked during the sixth pentad of August
(26-30 August), when 35 juveniles were cap-
tured. The median body mass during dispersal
was 17.9 + 1.39 g (range: 14.6-21.2 g).

The post-moult autumn migration of ju-
veniles took place from 15 August to 18 Sep-
tember (n = 206). Moult stage analysis showed
that 115 individuals were in stage 4, 31 in stage
5, 14 in stage 6, and 46 had already completed
moulting (Fig. 1). Migration activity peaked on

Table 1

Number of juvenile and adult buntings captured during dispersal and autumn
migration in eastern Fennoscandia

TabAuma 1

YncAeHHOCTDb MOAOABIX 1 BBPOCADBIX OBCAHOK, OTAOBACHHDIX B IIEPUNOA AUCIIEPCUN U
OCeHHeMl MUrpaoum B BOCTOYHOM (DCHHOCKaHAI/II/l

Juvenile Adult
Species Dispersion Autumn migration Autumn migration
Total Q 4 | Total Q 3 Total Q J
Reed Bunting | 142 88 [ 113 206 72 99 24 12 11
Sustic 14 | 4 88 | 36 | 31 2 1
unting
Little Bunting 7 1 24 1 1 2 1
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Fig. 1. Migration dynamics of Reed Buntings (Emberiza schoeniclus) in eastern Fennoscandia
during the 2022 summer-autumn season. All captured migrants were first-year birds. Data
are presented in 5-day intervals (pentads) showing: B — dispersal (pre-moult or moult stages
1-3); C — autumn migration (moult stages 4—6 or post-moult)

Puc. 1. MurpauyonHasi akTUBHOCTb TPOCTHUKOBOJ OBCSIHKM B BOCTOYHOM DEeHHOCKaHAUM
B A€THe-OCEHHUII Ce30H, BKAIOYAs BCEX OTAOBAeHHbIX mTull B 2022 r. Bce MurpanTtsr 6p1a1u
MEePBOTO roAa >KM3HU. Ha pucyHKe 1300pakeHbI IATUAHEBKY KQXKAOTO MeCsI1ia, KOTAQ IITULIbI
OBIAM OTAOBAEHBL. B — Murpauus Aucnepcus (Imocae AMHbKY MAYM Ha 1—3 CTapusAX AVHBKM);
C — oceHHss1 Murpauus (4—6 CTapAUM AMHBKY MAY ITOCA€ ee 3aBepIIeHs)
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30 August (6™ pentad of August) with 79 cap-
tures. Across the migration period, juveniles
maintained a median body mass of 182+ 147 g
(range: 13.3-21.8 g).

Analysis of combined data from both study
sites revealed distinct temporal peaks in mi-
gratory activity. The Luvenga scientific base
showed peak activity during 4—-5 September,
while the meadow site exhibited earlier peak
movement from 26-31 August.

Recapture data included 46 individuals (2
adults, 44 juveniles). Both adult recaptures
represented transient migrants, being caught
only on their initial capture day. Among juve-
niles, 5 individuals (12.8 % of recaptures) were
transient, while the majority showed longer
stopover durations. The most frequent recap-
ture intervals were 5 days (12.8 %) and 6 days
(15.4 %), with several juveniles remaining in
the area for extended periods (12-26 days) and
revealing 3—5 recaptures. Recaptured juveniles
accounted for 20 % of all juveniles captured in
July, 13.8 % in August, and 7.8 % in September.

Juvenile Reed Buntings exhibited stop-
over behavior in 12.4 % of cases (n = 43), with
stopover durations ranging from 1 to 26 days.
During the post-fledging dispersal phase, only
7 % of migrants were recaptured, remaining
in the area for an average of 6.6 days (range:
1-26 days; median: 6 days). In contrast, stop-
overs during autumn migration were less
frequent (5 %), with an average duration of
7.2 days (range: 1-20 days; median: 5 days).
Adults showed an 8% stopover rate, with all
the recaptured adults in transit.

Adult autumn migration spanned from 3 Au-
gust to 17 September (n = 21), with a median
body mass of 18.9 + 1.65 g (range: 16.5-22.1 g).

Rustic Bunting

The migration period for Rustic Buntings
(Emberiza rustica) spanned from 8 August to 13
September, encompassing individuals of all age
groups (Fig. 2A). Our captures included 104 ju-
veniles (40 females, 32 males) and only 2 adults
(1 male), as detailed in Table 1. The limited adult
sample size precluded meaningful analysis of
this age group. Analysis using 90 % confidence
intervals revealed the core migration period
for juveniles occurred between 18 August and
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10 September. Body mass in juveniles averaged
17.5 £+ 1.14 g (range: 15.0-20.5 g). The fat index
was 0 or 1 in 96 % of the birds.

The juvenile post-fledging dispersal period
extended from 8 to 31 August (n = 11). Cap-
tured individuals exhibited three distinct moult
stages: three at stage 1, five at stage 2, and three
at stage 3 (Fig. 2B). Dispersal activity peaked
on 25 August (fifth pentad of August) with four
captures. Median body mass during dispersal
was 17.7 + 1.49 g (range: 16.1-20.5 g).

The autumn migration phase occurred be-
tween 14 August and 19 September (n = 88).
Moult stage distribution showed 33 individu-
als at stage 4, 14 at stage 5, 29 at stage 6, and
nine with completed moult (Fig. 2C). Migra-
tion peak was on 27-29 August (sixth pentad)
with 38 captures. Throughout this period,
juveniles maintained a median body mass of
17.5 + 1.1 g (range: 15.0-20.2 g).

During the study period, ten juvenile birds
were recaptured, with all recaptures occurring
between 23 August and 7 September. Only one
individual was identified as a transient migrant.
The most frequent intervals between recaptures
were 2 days (22.2 % of cases) and 4 days (22.2 %).
Two juveniles were recaptured multiple times
(two to three occasions), remaining in the study
area for 6 and 12 days, respectively. These recap-
tured juveniles represented 15.4 % of all birds
captured during August and September.

Throughout the entire trapping period,
only 15 % (n = 16) of juvenile Rustic Buntings
exhibited migratory stopover behavior, with
stopover durations varying from 1 to 11 days.
Among these, 2 % were observed during the
dispersal phase, with a mean stopover du-
ration of 5 days (range: 4—6 days; median: 5
days). During autumn migration, only 13.5 %
of migrants made stopovers, remaining in the
study area for an average of 3.6 days (range:
1-11 days; median: 3 days).

Little Bunting

The migration of juvenile and adult Little
Buntings (Emberiza pusilla) was documented
from 1 August to 17 September (Fig. 3). We cap-
tured 31 juveniles (1 female, 2 males) and 2 adults
(1 female) during this period (Table 1). Analysis
using 90 % confidence intervals revealed the core

https://www.doi.org/10.33910/2686-9519-2025-17-2-286-295
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Fig. 2. Migration dynamics of Rustic Buntings (Emberiza rustica) in eastern Fennoscandia
during the 2022 summer-autumn season. All captured migrants were first-year birds. Data
are presented in 5-day intervals (pentads) showing: B — dispersal (pre-moult or moult
stages 1-3); C — autumn migration (moult stages 4—6 or post-moult)

Puc. 2. MurpanioHHasi akTUBHOCTb OBCSIHKUM-peMe3a B BOCTOYHOM DeHHOCKaHAUY B A€THe-
OCEHHUIT Ce30H, BKAIOYAsI BCEX OTAOBAEHHBIX nTul] B 2022 1. Bce MurpaHTbl 6bIAU ITEPBOTO
ropa >xu3Hu. Ha pucyHke 1300paskeHbl ISTUAHEBKM KaXKAOTO MecCslia, KOTAQ MTULBI ObIAY
OTAOBA€HBL. B — murpauus Aucrepcust (mocae AMHbKK MAM Ha 1-3 cTapusix AnHbkn); C —
OCeHHsIs1 Murpauus (4—6 CTapuy AMHBKY MAY TTOCA€ €€ 3aBepIIeH)

Amurian Zoological Journal, 2025, vol. XVII, no. 2
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migration period for juveniles occurred between
5 and 25 August. Juvenile body mass averaged
14.1 + 1.36 g (range: 12.5-19.1 g) across the study
period. The limited adult sample size prevented
meaningful analysis for this age group. All juve-
niles exhibited fat scores of 0 or 1.

The juvenile post-fledging dispersal migration
occurred from 1 to 21 August (n = 7). Among these
birds, one was at moult stage 1, four at stage 2, and
two at stage 3. The autumn post-moulting migra-
tion took place from 9 to 25 August (n = 22). Of
these, 18 individuals were at moult stage 4, three
at stage 5, and one at stage 6. The migration peak
occurred on 15 August (fourth pentad of August),
with ten individuals captured. The median body
mass was 14.2 + 2.04 g (range: 12.8—19.1 g) during
dispersal and 14.06 + 1.09 g (range: 12.5-17.7 g)
during autumn migration. In total, two juveniles
were recaptured between 9 and 19 August.

Discussion

The studied bunting species face temporal
constraints during both reproduction and mi-
gration phases. The dispersal (post-fledging)
and autumn (post-moulting) migrations of ju-
venile birds differ in their timing. The migratory

patterns of Reed Buntings — short-distance mi-
grants wintering in continental Europe — differ
markedly from those of Rustic and Little Bun-
tings, which winter in Asia. Specifically, Reed
Buntings exhibited longer, less temporally over-
lapping migratory periods compared to their
Asian-wintering congeners. This extended mi-
gration duration in Reed Buntings likely reflects
their short-distance migration strategy. In the
southern Kola Peninsula, Reed Buntings initiate
migration earlier and terminate later than both
Rustic and Little Buntings (Fig. 1). These find-
ings align with studies of Emberiza species in
the Russian Far East, where short-distance mi-
grants similarly displayed later migration onset
but prolonged duration (Wobker et al. 2021).
Reed Buntings were captured more often than
the other studied species, with capture rates 3.34
times greater than Rustic Buntings and 11.6 times
greater than Little Buntings. This aligns with ex-
isting literature that describes the Reed Bunting
as the most abundant bunting species in the re-
gion (Bianki et al. 1993; Khlebosolov et al. 2007;
Polikarpova 2018). Our findings indicate that
Reed Buntings ringed in the southern Kola Pen-
insula were in the initial stages of autumn migra-
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Fig. 3. Migration dynamics of Little Buntings (Emberiza pusilla) in eastern Fennoscandia
during the 2022 summer-autumn season. All captured migrants were first-year birds. Data
are presented in 5-day intervals (pentads) showing: B — dispersal (pre-moult or moult stages
1-3); C — autumn migration (moult stages 4—6 or post-moult)

Puc. 3. MurpauoHHas aKkTUBHOCTb MAaAOJ OBCAHKM B BOCTOYHOM DeHHOCKaHANM B A€THe-
OCEHHUIT Ce30H, BKAIOYAsi BCEX OTAOBAEHHBIX nTul B 2022 r. Bce MurpaHThl ObIAM TIEPBOTO
ropa >kusHu. Ha pucyHke 1300pakeHbl MATHAHEBKYM KKAOTO MeCsLa, KOTAQ ITULIbI ObIAK
OTAOBA€HBL. B — Murpauusi aucrnepcus (mocae AMHbKY MAYM Ha 1-3 cTtapusx avHbku); C —
OCeHHsIs1 MUrpauys (4—6 cTapuy AMHBKY MAY TTOCA€ €€ 3aBepPIIEH)
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Table 2

Numbers of migrants in dispersal and autumn migration, and the duration of their
migration stopovers in eastern Fennoscandia

TabAuma 2

YucAeHHOCTDh MUI'PAHTOB BO Bpe€MA AUCIIEPpCUN OCeHHeN MUrpanum m
MPOAOAKUTEADHOCTD X MUTPALVMOHHBIX OCTAHOBOK B BOCTOYHOM q)eHHOCKaHAMI/I

Reed Bunting Rustic Bunting Little Bunting
Di . Autumn . . Autumn . . Autumn
ispersion . . Dispersion| . . Dispersion . .
migration migration migration

Total
number of | 142 (40.8 %) [ 206 (59.2 %) | 14 (13.5 %) | 88 (84.6 %) | 7 (23.3%) | 22(73.3 %)
migrants (%)
Number of
birds on the 22 18 ) 14 . 2
migration
stopover
Average
stopover 6,6 7.2 5 3.6 - 1
duration
Median
stopover 6 5 5 3 - 1
duration

tion when captured. This is evidenced by the pre-
dominance of juveniles at moult stage 4 (55.8 %
of captures), which corresponds to the onset of
active movement toward wintering grounds ac-
cording to (Rymkevich 1990; Panov 2011; Nosk-
ov et al. 2020). The earlier initiation of dispersal
observed in Reed Buntings compared to their
congeners suggests that the southern Kola Pen-
insula may serve as a primary departure area for
this species’ autumn migration.

The autumn migration of adult Reed Bun-
tings, compared to juveniles, is marked by both
later initiation and earlier completion. This
compressed migration window in adults likely
reflects their adaptation to local conditions and
earlier initiation of migration (Payevsky 2012;
Kiat, Izhaki 2016). Additionally, adult Reed
Buntings initiate migration earlier than juve-
niles in both southern Fennoscandia (Noskov
et al. 2020) and the Russian Far East (Wobker
et al. 2021; Bozo et al. 2022).

Wobker et al. (Wobker et al. 2021) dem-
onstrated that migration distance shapes au-
tumn migration phenology. Our findings sup-
port this conclusion, revealing significantly
greater temporal overlap between dispersal
and autumn migration phases in the long-dis-
tance migrant Asian buntings (Rustic and Lit-

Amurian Zoological Journal, 2025, vol. XVII, no. 2

tle Buntings) compared to the European-win-
tering Reed Bunting. This overlap is likely due
to the substantial time constraints imposed
by their approximately 7,000 km migration
route between breeding and wintering areas.

Some Buntings made stopovers in the south-
ern Kola Peninsula, with stopover behaviour
varying significantly among the species. During
post-moult autumn migration, Reed Buntings
exhibited longer average stopover durations
than Rustic Buntings (Table 2). As a short-dis-
tance migrant with relatively proximate winter-
ing grounds, Reed Buntings’ extended stopovers
may facilitate a more prolonged overall migra-
tion period compared to the Asian-wintering
Rustic Bunting. A similar pattern has been ob-
served among buntings in the Russian Far East
(Collet, Heim 2022) and other short-distance
migrants (Wobker et al. 2021).

The autumn post-moult migration likely
incorporates individuals from more northern
breeding populations whose migration routes
intersect the southern Kola Peninsula. This
may account for the observed disparities in
migrant proportions across species. We hy-
pothesize that the majority of Rustic and Little
Buntings breed in different parts of the penin-
sula. This assumption is supported by the dif-
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ferential ratios between dispersing local birds
and autumn migrants: Rustic Buntings showed
a 6.7-fold increase in autumn migrants, Little
Buntings 3.1-fold, and Reed Buntings 1.45-fold.

Acknowledgements

The author extends sincere gratitude to Ele-
na Shutova and Alexander Zherikhin of Kanda-

to the success of this study. Special thanks are
also extended to the reserve’s administration
for facilitating research access and permitting
data collection within the protected area.

Funding

The study is part of the state-commis-
sioned assignment to the Institute of North

laksha Nature Reserve for their invaluable as-
sistance during fieldwork. Their guidance and
support in data collection were indispensable

Industrial Ecology Problems, the Kola Science
Center, Russian Academy of Sciences, project
No. FMEZ-2024-0014.

References

Berthold, P. (ed.). (1995) Control of bird migration. Dordrecht: Springer Publ., 356 p. (In English)

Bianki, V. V., Kokhanov, V. D., Koryakin, A. S. et al. (1993) Ptitsy Kol'sko-Belomorskogo regiona [The
birds of the Kola-White Sea Region]. Russkij ornitologicheskij zhurnal — The Russian Journal of
Ornithology, vol. 2, no. 4, pp. 491-586. (In Russian)

BirdLife International. (2016) Emberiza rustica. The IUCN Red List of Threatened Species 2016:
e.122720960A89641304. [Online]. Available at: https://dx.doi.org/10.2305/ITUCN.UK.2016-3.RLTS.
T22720960A89641304.en (accessed 20.04.2025). (In English)

BirdLife International. (2017) Emberiza pusilla. The IUCN Red List of Threatened Species 2017:
e.122720954A111137474. [Online]. Available at: https://doi.org/10.2305/ITUCN.UK.2017-1.RLTS.
T22720954A111137474.en (accessed 20.04.2025). (In English)

BirdLife International. (2019) Emberiza schoeniclus. The IUCN Red List of Threatened Species 2019:
e.122721012A155430396. [Online]. Available at: https://doi.org/10.2305/ITUCN.UK.2018-2.RLTS.
T22721012A155430396.en (accessed 20.04.2025). (In English)

Boyko, N. S., Chigrova, E. N. (2006) Osennyaya migratsiya i lin'ka yurkov Fringilla montifringilla
na ostrovakh Kandalakshskogo zaliva [Autumn migration and moult of the brambling Fringilla
montifringilla at islands of Kandalaksha bay, the White sea]. Russkij ornitologicheskij zhurnal — The
Russian Journal of Ornithology, vol. 15, no. 306, pp. 27-28. (In Russian)

Bozé, L., Anisimov, Y., Csorgd, T. (2022) Moult, sex and food are the most important factors regulated
the timing of migration of north Asian Passerines. Ormnithology Research, vol. 30, pp. 262-270.
https://doi.org/10.1007/s43388-022-00108-y (In English)

Chernetsov, N. (ed.). (2012) Passerine migration. Stopovers and flight. Berlin; Heidelberg: Springer Publ.,
184 p. https://doi.org/10.1007/978-3-642-29020-6 (In English)

Collet, L., Heim, W. (2022) Differences in stopover duration and body mass change among Emberiza
buntings during autumn migration in the Russian Far East. Journal of Ornithology, vol. 163, no. 5,
pp. 779-789. https://doi.org/10.1007/s10336-022-01976-3 (In English)

Field, R. H., Benke, S., Badonyi, K., Bradbury, R. B. (2007) Influence of conservation tillage on winter
bird use of arable fields in Hungary. Agriculture, Ecosystems & Environment, vol. 120, no. 2—4,
pp- 399—404. https://doi.org/10.1016/j.agee.2006.10.014 (In English)

Hagemeijer, W. J. M., Blair, M. . (eds.). (1997) The EBCC atlas of European breeding birds: Their
distribution and abundance. London: T & A D Poyser Publ., 903 p. (In English)

Huppop, O., Hippop, K. (2003) North Atlantic Oscillation and timing of spring migration in birds.
Proceeding of the Royal Society of London, vol. 270, no. 1512, pp. 233-240. https://doi.org/10.1098/
rspb.2002.2236 (In English)

Jenni, L., Kéry, M. (2003) Timing of autumn bird migration under climate change: Advances in long-
distance migrants, delays in short-distance migrants. Proceedings of the Royal Society of London,
vol. 270, no. 1523, pp. 1467—-1471. https://doi.org/10.1098/rspb.2003.2394 (In English)

Jiao, S., Huettmann, F., Guo, Y. et al. (2016) Advanced long-term bird banding and climate data mining in
spring confirm passerine population declines for the Northeast Chinese-Russian flyway. Global and
Planetary Change, vol. 144, pp. 17-33. https://doi.org/10.1016/j.gloplacha.2016.06.015 (In English)

Katayama, N., Mashiko, M., Koshida, C., Yamaura, Y. (2021) Effects of rice-field abandonment rates
on bird communities in mixed farmland-woodland landscapes in Japan. Agriculture, Ecosystems &
Environment, vol. 319, article 107539. https://doi.org/10.1016/j.agee.2021.107539 (In English)

Khlebosolov, E. I., Makarova, O. A., Khlebosolova, O. A. et al. (2007) Ptitsy Pasvika [ The birds of Pasvik].
Ryazan: Golos gubernii Publ., 175 p. (In English)

294 https://www.doi.org/10.33910/2686-9519-2025-17-2-286-295



1. M. Bannikova

Kiat, Y., Izhaki, I. (2016) Moult strategies affect age differences in autumn migration timing in East
Mediterranean migratory passerines. Plos Omne, vol. 11, no. 1, article e0147471. https://doi.
org/10.1371/journal.pone.0147471 (In English)

Kim, L. K, Kim, J. H,, Hur, W. H. et al. (2011) Avifauna of Bangtaesan Mountain, Gangwon-do, Korea.
Journal of Korean Nature, vol. 4, no. 4, pp. 19-228. https://doi.org/10.7229/jkn.2011.4.4.219 (In English)

Kokhanov, V. D. (1998) Kharakter prebyvaniya chernogolovoj slavki Sylvia atricapilla v Murmanskoj
oblasti [Status of the Blackcap Sylvia atricapilla in the Murmansk region]. Russkij ornitologicheskij
zhurnal — The Russian Journal of Ornithology, vol. 7, no. 32, pp. 7-9. (In Russian)

Newton, I. (ed.). (2008) The migration ecology of birds. Amsterdam: Elsevier Publ., 984 p. (In English)

Noskov, G. A., Rymkevich, T. A., Gaginskaya, A. R. (eds.). (2020) Migratsii ptits Severo-Zapada Rossii.
Vorob’inye [Migration of birds of Northwest Russia. Passerines]. Saint Petersburg: Renome Publ,,
532 p. https://doi.org/10.25990/renomespb.wqr9-8n23 (In Russian)

Orlowski, G., Czarnecka, J. (2007) Winter diet of reed bunting Emberiza schoeniclus in fallow and
stubble fields. Agriculture, Ecosystems and Environment, vol. 118, no. 1-4, pp. 244—248. https://doi.
org/10.1016/j.agee.2006.05.026 (In English)

Panov, I. N. (2011) Overlap between moult and autumn migration in passerines in northern taiga zone
of Eastern Fennoscandia. Avian Ecology and Behaviour, vol. 19, pp. 33—64. (In English)

Payevsky, V. A. (2012) Skorost” migratsionnykh peredvizhenij ptits kak adaptivhoe povedenie [Speed
of migratory movements in birds as adaptive behaviour]. Zhurnal obshchej biologii — Journal of
General Biology, vol. 73, no. 5, pp. 360—376. (In English)

Payevsky, V. A. (2020) Differential migration of birds: Diversity and inconsistency. Biology Bulletin,
vol. 47, no. 7, pp. 724—734. https://doi.org/10.1134/5S1062359020070134 (In English)

Polikarpova, N. V. (ed.). (2018) Pozvonochnye zhivotnye zapovednika “Pasvik” [ Vertebrates of the Pasvik
Reserve]. Petrozavodsk: Karelian Research Centre of RAS Publ., 219 p. (In Russian)

Robledano, F, Esteve, M. A., Farinds, P. et al. (2010) Terrestrial birds as indicators of agricultural-
induced changes and associated loss in conservation value of Mediterranean wetlands. Ecological
Indicators, vol. 10, no. 2, pp. 274—286. https://doi.org/10.1016/j.ecolind.2009.05.006 (In English)

Rymkevich, T. A. (ed.). (1990) Lin’ka vorob’inykh ptits Severo-Zapada SSSR [The moult of passerine
birds of the North-West of the USSR]. Leningrad: Leningrad University Publ., 304 p. (In Russian)

Salek, M., Bazant, M., Zmihorski, M., Gamero, A. (2022) Evaluating conservation tools in intensively-used
farmland: Higher bird and mammal diversity in seed-rich strips during winter. Agriculture, Ecosystems
& Environment, vol. 327, article 107844. https://doi.org/10.1016/j.agee.2021.107844 (In English)

Svensson, L. (1992) Identification guide to European passerines. 4%ed. Stockholm: British Trust for
Ornithology Publ., 368 p. (In English)

Svensson, L., Mullarney, K., Zetterstrom, D., Grant, P. J. (2009) Collins bird guide. 2" ed. London:
HarperCollins Publ., 476 p. (In English)

Takeuchi, M. (2019) Winter bird communities in the heterogeneous farmlands of the Aso region in
Japan. Journal of Asia-Pacific Biodiversity, vol. 12, no. 2, pp. 152—159. https://doi.org/10.1016/j.
japb.2019.01.013 (In English)

Vinogradova, N. V., Dolnik, V. R., Efremov, V. D., Payevsky, V. A. (1976) Opredelenie pola i vozrasta
vorob’inykh ptits fauny SSSR. Spravochnik [Age and sex identification of USSR passerine birds].
Moscow: Nauka Publ., 189 p. (In Russian)

Wobker, J., Heim, W., Schmaljohann, H. (2021) Sex, age, molt strategy, and migration distance explain
the phenology of songbirds at a stopover along the East Asian flyway. Behavioral Ecology and
Sociobiology, vol. 75, no. 1, article 25. https://doi.org/10.1007/s00265-020-02957-3 (In English)

Zhang, Y., Wang, X., Rylander, M. K. (1992) Food habits of birds in a modified desert ecosystem in
Central China. Journal of Arid Environments, vol. 22, no. 3, pp. 245-250. https://doi.org/10.1016/
S0140-1963(18)30642-6 (In English)

For citation: Bannikova, 1. M. (2025) Autumn migration patterns of buntings (Emberiza spp.) in eastern Fennoscandia.
Amurian Zoological Journal, vol. XVIL, no. 2, pp. 286-295. https://www.doi.org/10.33910/2686-9519-2025-17-
2-286-295

Received 22 April 2025; reviewed 2 June 2025; accepted 9 June 2025.

A g yumuposanus: baunuxosa, F0. M. (2025) Murpauust oBcsiHOK (Emberiza spp.) B BOCTOUHO DEHHOCKAHAVN.
Amypckuii 300r0euyeckuti yeypHaa, T. XVII, Ne 2, ¢. 286-295. https://www.doi.org/10.33910/2686-9519-2025-17-
2-286-295

Iloaryuena 22 anipeas 2025; npouiAa peLieHsupoBaHue 2 uoHs 2025; npuHsaTta 9 uiona 2025.

295



