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FOREWORD

The main purpose of the expedition in 2004 as with the earlier expedition in 1999
was to locate/relocate and confirm the most important staging areas and migration
routes of the arctic bird species in the White Sea area. Expeditions like these are vi-
tally important when it comes to protecting the staging areas along the flyway of the
arctic birds. This time round the expedition had the added satisfaction of cementing
bilateral research cooperation between Finnish and Russian ornithologists. All in all
goals were met and the venture was a success.

Both expeditions took place within the same study area and during the same season
i.e. September-October. The data collected during the three weeks at sea confirmed
that the areas in the vicinity of Onega Bay and Dvina Bay are crucial staging areas.
It also showed that these areas serve several channels or flyways which most of the
migratory arctic waterbirds use. The collected data provides valuable background
information essential to the cause of protecting these vitally important staging areas
along the route from breeding areas to the wintering sites. Many staging areas are
under threat from a number of risk factors, e.g. large oil spills close to the staging
area may cause severe damage to bird populations. This is especially true during the
moulting period when waterbirds are extremely vulnerable.

The target group included divers, swans, geese, ducks, waders and skuas, many
of these are breeding in Northern Russia and migrating every year to and from their
wintering grounds on Baltic Sea, North Sea, West Atlantic and Black Sea.

Observations from these two expeditions provide the only comprehensive data
in the southern White Sea in recent years. The new data is available for a variety of
purposes and for different user groups or stakeholders such as the environmental
authorities and decision-makers in both Finland and Russia and also assist scientists
in their work in the respective countries.

As head of the both expeditions I have the great pleasure of expressing my sincere
gratitude to my fellow ornithologists, our partners and the crew of the vessel who
made these expeditions possible. I hope the results and the data from these two ex-
peditions presented here will be of some value in the protection of waterbirds and
important staging areas.

Timo Asanti
Senior advisor, head of the expeditions
Helsinki, May 2005
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Summary

The Finnish Environment Institute organized two ornithological expeditions to the
White Sea in autumns 1999 and 2004. The main aims of these three week long expe-
ditions were to determine the most important staging areas and the main migration
routes of the arctic bird species in the White Sea. The expeditions covered most of the
western and southern parts of the White Sea by vessel.

The expedition teams found many important staging areas, including concentra-
tions of 55 000 wigeons, 20 000 geese, 10 000 common scoters and long-tailed ducks,
4100 velvet scoters and 3 700 eiders. At least a few of these areas were evidently unk-
nown previously. The greatest concentration of wigeons, 55 000 birds in Unskaya Bay,
comprised about 4.6 % of the whole flyway population, which carry out the criteria
of important bird areas (IBA) in Europe. Transect line counts revealed that densities
of staging birds on the sea outside the concentrations were generally low.

Heavy migration of arctic birds was recorded often and huge database was col-
lected including information from migration routes, directions, diurnal rhythm, phe-
nology, age- and sex-ratios. With the help of recorded information the migration
dynamics of arctic birds are described in the report. The numbers of recorded marine
mammals are also mentioned.

Clear differences in migration routes between arctic species were found. Some
species, such as brent goose and long-tailed duck, evidently preferred to follow co-
astlines, flying around the Onezhsky Peninsula via the Zhizhginski Strait, whereas
some other species, like bean and white-fronted goose, flew across the Peninsula
from the coast at Pertominsk, heading straight for the southern part of the White Sea.
Black-throated divers and barnacle goose used both of these migration routes in big
numbers. These two areas functioned as migration channels.

During both expeditions more than 600 000 arctic birds were observed. Nearly half
of these were long-tailed ducks (Clangula hyemalis). However, the largest percentages
of the estimated total flyway populations using the White Sea route were recorded
for Branta geese (14-32 %).

The shortcomings of surveying arctic birds by the vessel included the slowness of
the vessel, and problems reaching the shallow coastal waters. The benefits included
long observation times for each recorded individual, good opportunities to observe
the sparsely distributed species, and somewhat lower costs. However, intensive ae-
rial surveys are still essential for research into important staging areas in the White
Sea. Use of other possible study methods of bird migration in the White Sea area is
discussed.

A good view of the most important staging areas, main migration routes and dy-
namics of the migration in the Baltic Sea — White Sea flyway can be gathered based
on the results of the expeditions and other huge amount of data from Russia, Finland,
Estonia, Sweden and Latvia. This database could be used in conservation measures
for arctic migratory birds.

The Finnish Environment 25 | 2006
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Pe3romMme

W3ydeHne BUIUMON MUTPALMU I MECT CTOSTHOK apKTUYESCKHX MTHII B F0XKHOM dacTu benoro
Mopst ocenbro 1999 u 2004 rr.

Anexcu Jlexuxoitnen, Anexcannp Konaparses, Tumo Acantu, Ecko I'ycradcecoH,
O Jlammuncano, Hukomait Jlammmis, Mopwma Tlecca u Ilekka Pycanen

WucTHTyT OKpy)aromed cpeapl OHHISIHIUN PU TECHOM COTpyIHHUYecTBe ¢ Kapernbckum
Hayunbim ientpom PAH opranusoBanu e skcneauinu Ha benoe Mmope. DT sKcnienuuuu
obutn nipoBenieHbl oceHbio 1999 u 2004 rr. B mepuon ¢ 21.09 no 10.10 Ha cyaHe «DKkomor»,
npuHauiexameM MHcTuTyTy BomaHbIX mpobOiem ceBepa KapHIl PAH. ImaBHo# 1enbro
TPEXHEACbHBIX KCIIEAUIINIT ObLTO OPE/IeICHUE BAYKHEHIIIMX MECT CTOSHOK M MUTPALIHOHHBIX
nyTeil apKTHYECKUX TTHUI] Ha aKBaTOpUH benoro mMops. MapuipyT KCIEAUIHA TpoJiera
B OHEXCKOM 3anuBe, B paiioHe COJOBEIKUX OCTPOBOB, a Takke B JIBHHCKOM 3aiiMBe Ha
yuactke ot 0. JKwxkrun 1o noc. [lepromuHck. CranpoHapHble HAOMIONEHHS JITUTEILHOCTBIO
2 — 7 nueit npoBoawaun B OHEXCKOM 3ajuBe, JKIKIMHCKOM MPOJIMBE U B YCThe YHCKOI
ryObl J[BUHCKOTO 3aiiBa B OKpPECTHOCTSIX moc. [lepromuHck. B ocranbHbIX MecTax ObLIH
BBINOJIHEHBI TpaHCEKTHBIE YueThl B mojoce 1000 M o 06e cTOpPOHBI HYIIETro CYAHA, a TAKIKE
YUYET CKOIUICHHUH CO CIUIOMIHBIM TTOJCYETOM BCEX MTHIl. BUANMYIO MHUTpAIUIO HAOIIOIAIH C
Oopra cyaHa wim ¢ Oepera B TeYEHUE BCETO CBETIIONO BPEMEHHU CYTOK.

Bo BpeMs 3THX IBYX IKCHCIUIMNA YIaI0Ch OOHAPYKUTh HECKOJIBKO KPYITHBIX arperarfuii
BOJOIIaBAIOIIMX ITUIl HA aKBATOPHUU benoro MOps, TaKUX KaK 55-TbICH‘IHa§I KOHICHTpaIurd
ceuszeii (Anas penelope) B Yuckoii ryoe JIBuHckoro 3anusa, 20-TeicsiuHast - ryceii (6ospiiei
YaCThIO - YePHBIX Ka3apok — Branta bernicla) s paiione nepesens Cyxoe u Bupma B OHEKCKOM
3anuBe, 10-TricsiuHoe cromenue cunbru (Melanitta nigra) u rakoe e - mopsiku (Clangula
hyemalis) na CopokckoM MeJKOBOJbE K F0ro-3amajy ot benomopcka, konmenTparus 8 4100
camioB typrana (Melanitta fusca) B paiione octpoBa XemocTpoB, a Takke OOBIKHOBEHHBIX
rar B 3700 u 3500 (Somateria mollissima) B paiione octpoBa XeA0CTPOB U MEPE] BXOAOM
B YHckyto ry0y. Kpymueiinias konueHtpanus csuszeit B 55 000 ocobeit, HaiijcHHAs B
VYHckoli Ty0e Bkitouaer okoio 4,6% oT Bcel MOMyJsIMU TaHHOTO MPOJIETHOTO MYTH, YTO
BrojiHe cooTBeTcTBYeT KputepusiMm KOTP peruonanpHoro (001eeBponeiickoro) 3Ha4YeHusI.
TpaHcekTHBIC yUeThl (PUKCHPOBAHHOW IIMPUHBI, IIPOBEJCHHBIC IO IYTH CJICIOBAHUS CYIHA,
BBISIBIJTH, YTO TUIOTHOCTHU ITHII HA aKBaTOPUH beroro Mopsi BHE IJIOTHBIX CKOITUICHUI ObLITH
CPaBHUTCJIBHO HU3KHUMMU.

Bo Bpemst paboThl SKCTIe UM ObLT 3aperHCTPUPOBAH HHTEHCHBHBIN IPOJIET APKTUYECKUX
MHTPAaHTOB, U coOpaHa oOmupHas 0a3a MaHHBIX OTHOCHTEIHHO MyTeH, HampaBIICHUH,
(hEeHONOTHU U CYTOYHOTO PUTMA TMPOJIETA, a TAKXKe JUHAMUKHA BO3PACTHOTO U IMOJIOBOTO
COCTaBa y HEKOTOPBIX BUJIOB MUTPAaHTOB. Ha 0CHOBaHWMM aHaIIN3a MOJTYYCHHBIX MaTePHAIIOB
B OTYETE IPE/ICTAaBICHA U ONMCaHa KapTUHA JTUHAMHKH Tponera. [loMumo 3Toro, B oTuere
TAKKE MPUBOAATCA JAaHHBIC MO YUCIICHHOCTH BCTPCYCHHBIX BO BPEMS 3KCHCI[I/IHI/II>1 MOPCKUX
MJICKOTTUTAIOIIHX.

B xoe HaOr0IeHU#T ObLITH BBISIBJICHBI MECTA CYXKEHHSI TPAH3UTHBIX TIOTOKOB apKTUYECKUX
BOJIOIIABAIOIINX, B YACTHOCTH, B YCThe YHCKOH Ty0bI (moc. [lepromunck), B JKuKruHcKkoM
MPOJIMBE, a TAK)KE MEHEE BBIPAXXCHHOE - BIOJIb 3aIaHOTO MO0epekbs OHEIKCKON T'yObl.
BuoBoii cOCTaB MUTPAHTOB B 3THX pailoHaX B 3HAYUTEIILHOW CTEIICHH pasinyaics. B ycTee
VYHcKo# ry0Obl Hanbosiee WHTEHCUBHAST MUTpalys ObUIa OTMEueHa y OEeJOINeKON KazapKu
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(Branta leucopsis - 6onee 46 000 ocobeit), peunsix yTok (Anas spp. - 6osee 30 000 ocobeii),
MeHee WHTEHCHBHAs y — Oenosoboro rycst (Anser albifrons), rymennnka (Anser fabalis),
Mopckoii uepueru (Aythya marila) u typrnana. 3nech je ObUT OTMEUSH HHTEHCHBHBIN MPOJIET
4epH03000it rarapsl (Gavia arctica). B JKmxrusckoM nposrBe HaOIHOAANCS WHTCHCHBHBIH
nposiet yepHoit kazapku (7000), mopstku (6osee 150 000 ocobeit) u kpacH030060ii rarapsi
(Gavia stellata).

Jjiss MHOTHX BHJIOB ObUIO BBISIBIICHA TOJIOKUTEIbHAS KOPPEJSIHS BEJINYUHBI CTall U
WHTEHCUBHOCTH MUTPALMH. J[Jisi CBUSI3M U MOPSIHKH BBISIBJICHO BO3PACTaHUE JIOJH CaMIIOB B
CTasiX B CBSI3M C YBEJIMUYCHUEM pa3Mepa CTail B IEPUOJl HHTCHCUBHON MUTPAIMN

VY MOpCKOil YepHETH OTMEYEHO 3aMETHOE CHMIKEHHE IOJIM CaMIOB B CTasX B XOIE
MUTPAIUH.

B 1ienmom 3a Bpemst 06enx skcneaunuii 0bu10 yureno 6osee 600 000 ocobeit apkTHUeCKUX
Bu10B NTU1. OKOJIO TOJIOBUHBI BCEH ITOM YUCICHHOCTH COCTaBMIIa MOpsiHKA. OIHAKO caMblii
OOJIBIION MPOILIEHT OTHOCUTEIHHO OOIICH YMCICHHOCTH MOMYJNSIHA JAHHOTO IPOJIETHOTO
MyTH ObLT BBISIBIICH y Ka3apok (Branta sp.) — uncneHHocts yureHHbIX Ha beaom Mope mrTuil
cocrasmia 14-32% ot o01ei YMCIeHHOCTH 3TUX BUJIOB B npeiesiax CeBepo-ATIIaHTHIeCKOTO
MPOJIETHOTO My TH.

K HemocraTkam Cy0BOro y4yeTa apKTHYECKOH MHIPAIlMd MOXKHO OTHECTH MEIJICHHYIO
CKOpPOCTh IepeMEIICHHsI CY/JIHa, & TaKk)Ke IPOOIeMbl C BBICAJIKOM Ha Oeper B MEIKOBOJHBIX
paiioHax. J[OCTOMHCTBaMHM TaKHX YYETOB SBISETCS BO3MOXHOCTH MPOBEACHHS
MIPOIOIDKUTENHHBIX HAOMIOACHUH 32 OT/AEIBHBIMH OCOOSIMH, XOPOIIUE BO3MOXHOCTH IS
ydeTa AUCIICPCHO PACIIPENSICHHBIX BUOB M OTHOCHTEIBFHO HU3Kasi CTOMMOCTh padoT. OHaKo,
JUIst 00CIeJOBaHMS BaKHEHIIMX M KPYMHEHIINX arperaiuid nTui Ha benom mope Haubonee
MPEAMOYTUTETHHBIM METOZIOM BCE XKE CIIEYET MPU3HATH HHTCHCHBHO MPOBOJINMBIC aBHAYYCTHI.
B oTyere 00Cy K 1aI0TCsl IUTOCHI K MHUHYCBI IPYTHX BO3MOXKHBIX METOJIOB IIPOBEICHHUS YIETOB
MUTPUPYIONIKX NTHII Ha berom mMope.

Pesynbrarhl JaHHBIX IKCISTUIINHN, a TAK)KE COOPAHHBINH OOJIBIIUM KOJUIEKTHBOM aBTOPOB
B Poccun, @unnsanuu, Dcronnu, [1IBenun u JlarBuu oOIIMPHEIN MaTepuall OTHOCUTEIBHO
MECT pacrpeneneHus CTOSHOK MUTPUPYIOIINX TTHIL, O MyTAX U THHAMHKE MUTPALUH MTHII,
ucnosb3ytonmx benomopo-bantuiickuii mponeTHbIN MyTh, MOXKET U JIOJIKEH OBITh MOJOKEH
B OCHOBY CTpaTeruy OXpaHbl MUIPUPYIOIIMX ITHUI B TIpeJiesiaX IPOJIETHOTO IyTH.

The Finnish Environment 25 | 2006
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Introduction

The Finnish Environment Institute (SYKE) organized two ornithological expeditions
to the southern White Sea from 21 September to 10" October 1999 and 2004. The
main aim of these expeditions was to identify the most important staging areas of
migratory arctic waterfowl along their migration routes between wintering areas in
the Baltic Sea region and breeding areas in the northern Russia (Leivo 1997a). Special
attention is paid to marine species, e.g. divers and diving ducks, since they are the
least known and most difficult to study of the arctic migratory waterfowl.

The White Sea is situated along the main migration route used by most of the arctic
waterfowl and shorebird species that breed in northern Russia and winter in the Baltic
and Atlantic regions (Fig. 1). The numbers of arctic birds using this important migra-
tion flyway are impressive — more than 10 million birds (Delany & Scott 2002).

The White Sea alone is an important staging area, where many of the arctic wa-
terfowl and shorebirds rest before starting their final migration to their wintering
areas in the Baltic Sea and elsewhere (Bianki et al. 1975, 1993). For some species, e.g.
the nominate subspecies of the brent goose Branta b. bernicla, the White Sea has been
shown to be a very important staging area where birds stage in the autumn for longer
periods before a long non-stop flight to the Baltic Sea or even to the North Sea region
(Leivo 1993, Madsen et al. 1999).

The importance of the White Sea as a staging and migration channel for arctic birds
has been known for a long time by Russian ornithologists. Bianki et al. (1975, 1993)
have published much information on the occurrence and migration of northern wa-
terfowl in the area. However, the most detailed part of the data published (Bianki et
al. 1975) was collected during the period of 1956-1963 when optical techniques were
much less efficient than today, and at a time when identification skills were also poorer
than nowadays. Additionally, considerable population changes have subsequently
been recorded, for instance in many arctic goose species (Madsen et al. 1999).

Finnish ornithologists visited the western parts of the White Sea for the first time in
recent decades, in 1992, to study the migration of arctic birds. They were surprised to
encounter a single feeding flock of 70 000 brent geese (Leivo 1993, Kontiokorpi 2002),
which in those days represented a third of the total population of dark-bellied brents.
Since then Finnish ornithologists have visited coastal areas of the White Sea every
year, particularly in autumn, but due to the bad condition of the road network along
the western coast of White Sea, studies have only covered small part of the southern
White Sea, mainly the area around the city of Belomorsk. Some of their findings have
been published, e.g. Kontiokorpi (1996, 2002), Kontkanen (1996), Pollédnen et al. (1996)
and Veijalainen & Kontiokorpi (1998).

In addition to these data, recent studies, which include also satellite telemetry data,
of the bewick’s swan (Cygnus columbianus bewickii) and brent goose in the White Sea
have been published, e.g. by Andreev & Poot (1994), Green et al. (2002a, b), Nolet et
al. (2001) and Klaassen et al. 2004 (see also Madsen et al. 1999). However, these works
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have dealt only two species mainly with birds in the Dvina Delta, near the town of
Arkhangel, and such studies have been conducted in the spring.

The aims of the White Sea expeditions 1999 & 2004 were:

(1) to obtain an idea of the general distribution of the major staging areas and
identify any new areas in the southern part of the White Sea, and collect
data of the yearly variations of concentrations in these areas;

(if)  to collect data on the densities of staging birds on the sea;

(iii)  to observe the visible migration of arctic birds, in order to improve the
knowledge of the migration patterns of arctic birds, and to use migration
data as an indirect indicator of possible staging areas further to the nort-
heast;

(iv)  to evaluate the practicality of using vessels in research surveys of concent-
rations of arctic birds during migration.

A separate report has already been published concerning the main results of the
1999 expedition (Leivo et al. 2001) and this report follows nearly the same structure
as the previous one. However, this paper accumulates observations and conclusions
from both expeditions.

Research vessel Ecolog at the harbor of the city Kem. From here the three week long expedition
started. Photo: Aleksi Lehikoinen
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Material and methods

2.1

Study area

The area of the White Sea is fairly small, 90 000 km? which is about 1/5 of the area of
the Baltic Sea. The average depth is 67 and the maximum depth is 340 meters (Korya-
kin et al. 2002). The White Sea consists of three larger bays namely almost in easterly
direction is the Dvina Bay (Vienanlahti) and the city of Arkhangel in the bottom of the
bay, the Onega Bay (Aénislahti) in South-Eastern direction and the Kandalaksha Bay
(Kantalahti) to the North-West direction and the city of Kandalaksha in the bottom
of the bay (Fig. 1).

The White Sea is connected to the Barents Sea through the White Sea Channel
inclining towards a north-east direction (Fig. 1). The channel is about 160 kilometers
long and about 50 kilometers broad. Approximately one third of the White Sea is
shallow with depths of up to 30 meters which makes the area very suitable for bot-
tom-diving ducks. The shallows in Onega Bay stretch far out from the coast and the
tidal zone is several kilometers wide (see Fig. 2 & 3). These are the essential feeding
areas for dabbling ducks and geese. The coastal zone and the shallow waters around
the islands are the important staging areas for marine birds.

Hedostrov is a sandy island in the south eastern part of the Onega Bay with shallow waters
around. Photo: Aleksi Lehikoinen
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2.2
Arrangements and circumstances on the vessel

The both expeditions were jointly organised by SYKE and Karelian Research Centre
in Petrozavodsk, Karelia, Russia. The ornithologists involved were all from SYKE
in 1999, but in 2004 two Russian ornithologists were also involved. Members of the
expeditions were Timo Asanti (head of the expeditions 1999 & 2004), Esko Gustafs-
son (2004), Jari Kontiokorpi (1999), Alexander V. Kondratyev (Biological Institute of
Saint-Petersburg State University, 2004), Harri Kontkanen (1999), Olli Lamminsalo
(2004), Nikolay V. Lapshin (Institute of Biology Karelia Research Centre Russian
Academy of Sciences, 2004), Aleksi Lehikoinen (2004, head of research), Mauri Leivo
(1999, head of research), Markku Mikkola-Roos (1999), Ari Parviainen (1999), Jorma
Pessa (2004) and Pekka Rusanen (1999 & 2004). The coordinator from Russian partner
NWPI, Vassili Kovalenko, also joined the 1999 expedition. The crew of the research
vessel numbered seven people.

The name of the research vessel was “Ekolog’, a 32-metre-long ship with 12 ca-
bins, a sauna, two bathrooms, two lavatories, a kitchen and a dining/living room.
The vessel was equipped with a GPS, radar and echolot, and weather forecasts were
received twice a day.

All the daylight hours were normally dedicated to observation (normally about
10 hours a day). Sunrise was at 7:24 in the beginning of expeditions and 7:57 by the
end, with sunset correspondingly at 19:34 and 18:38. There was also enough light to
allow observation about half an hour before sunrise and after sunset.

During the mornings the vessel was anchored in the most suitable place available
for observation, and the vessel was moving mainly during afternoon or the hours of
darkness, when fewer birds were migrating or migration could not be recorded. The
expedition took advantage of the vessel’s movements by carrying out transect line
counts along the route to survey staging arctic birds, or by observing birds through
binoculars and telescopes.

A small boat was also used where shallow waters close to the shore were impossible
to reach by vessel. The vessel’s compass fixed on the top deck was used to determine
exact compass points.

There are quite many rocky islands in the western part of the White Sea just outside city of Kem.
Photo: Aleksi Lehikoinen
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2.3
Routes, itineraries and weather conditions

The expeditions’ itineraries are shown in Appendixes 1 & 2, and the routes followed
across the White Sea in Figures 2 & 3.

The White Sea expeditions can be divided into three sections according to the
geographical areas surveyed:

Year 1999
(i)  research in Onega Bay, 24-30" September and 9th October.
(ii)  research in the Pertominsk area and Dvina Bay, 15" October.
(iii) research in the Zhizhginski Strait, 5-8* October.

Year 2004
(i)  research in Onega Bay, 22"-27" September and 7-9™ October.
(ii)  research in the Pertominsk area and Dvina Bay 27* September — 4
October.
(iii) research in Zhizhginski Strait, 4-7* October.

The Belomorsko — Baltickij canal closes for winter on 15" October, which is why
expeditions needed to be conducted before that date so as to enable the research vessel
to reach its home harbour of Petrozavodsk before the canal is closed.

1.-4.10.
Pertominsk

Unskaya
Bay

ONEZHSKY PENINSULA

Uhtalahti Bay

9.10. 4
Belomorsk
[ ]Land
[ ]<5m
[ ]5-10m @ = site of overnight
L 110-50m Nimenia Bay
B >50m 0 10 20 30 40 50 Kilometers
e

Figure 2. The route of the White Sea expedition 1999 and depths of the sea area roughly repre-
sented. Dates of the overnight are shown next to the black spots (24.9. = night 24.-25.9.).
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Weather conditions were noticeably different during these two expeditions. In 1999
wind was usually light (five days with wind measuring at least 10 m/s) and there was
little rain. By contrast, weather conditions in 2004 were windy (11 days with wind
at least 10 m/s) and rather rainy (only four whole days without rain!). However,
during both expeditions wind was blowing from a northerly direction which at least
offered a few days of good tailwind for migrating birds. Daily weather conditions of
the expeditions are described briefly in Appendixes 3 & 4.
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Bay
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L 1i0-50m
>50m 0 10 20 30 40 50 Kilometers
P e ey

Figure 3. The route of the White Sea expedition 2004 and depths of the sea area roughly repre-
sented. Dates of the overnight are shown next to the black spots (24.9. = night 24.-25.9.).

2.4
Observation

Visual observation with binoculars and telescopes was the main method used to
observe birds throughout the expeditions. Observation was carried out throughout
the daylight, although on a few exceptional days with little migration an alternative
programme was run.

The magnification of the binoculars used varied between 7 to 10. The “famous”
Finnsticks (sticks approximately 50 cm long, fixed into the binoculars; Mikkola 1996)
were used nearly all the time by all observers to keep binoculars steady, and to reduce
muscle fatigue.

The most powerful telescopes had 20-60x zoom oculars and 80-100 mm objectives;
others had oculars of constant magnification of 22x, 27x, 30x, 37x or 50x and objectives
of 60 mm. Telescopes could be used on the ship deck in conditions of minor or mo-
derate swell, but not in strong swell. To facilitate the use of telescopes, rubber pieces
were fixed into the bottom end of tripod legs to dampen the effect of the vibration of
the vessel when the engine was running.
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Observing was daily conducted from the shore outside Pertominsk village. Observers from
left Nikolay V. Lapsin, Olli Lamminsalo, Pekka Rusanen, Timo Asanti, Jorma Pessa and Esko Gus-
tafsson. Photo: Aleksi Lehikoinen

Observation was mainly carried out from the stern on the middle deck of the ves-
sel, about four meters above sea level. Thanks to the construction of the vessel, the
observers were largely sheltered from the wind, and partly also from the rain. The
distance that could reliably be observed from the middle deck was 2—4 km for birds
on the sea, and 5-10 km in the air, except during bad weather (rain, fog, very strong
wind etc.) when observable distances were greatly reduced.

Three ornithologist normally conducted observations on either side of the vessel
at any time. This varied according to the rate of migration and variations in the rate
on the different sides of the vessel. During heavy migration, one observer acted
alternating as a full-time secretary allowing the others to announce their sightings
uninterruptedly. This helped to reduce the numbers of errors and omissions, compa-
red to the usual method of noting sightings at intervals.

Three basic methods were used to gather data about the migrating birds (i) visual
observation of migration, (ii) mapping of the concentration areas and counts of the
numbers of birds present, (iii) line transect counts.

2.5
Visual observation of migration

The basic method used during the expedition was observation with binoculars and
telescopes. Details of the observation and data gathering are given in the sections 2.4.
and 2.8., respectively.

This method produces the basic data on the migration of arctic birds. This enables
researches to understand the magnitude, patterns, diurnal rhythms, routes, directions
and other details of migration, and also provides indirect information on possible
staging areas.

Since birds mainly start their migration at a certain time of the day (Alerstam 1990),
by studying daily patterns of migration it is possible to estimate the likely location
of their last departure area, using existing information on the direction, flight speed
of the species and the accurate wind conditions in question.

By studying the plumages of migrating birds, additional information on the pos-
sible moulting areas of the arctic birds can also be obtained. Given that most individu-
als of species passing an observation point had moulted from their breeding plumage
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into winter plumage, for instance, the conclusion can be drawn that an important
moulting area may lie nearer their breeding area. Furthermore, since drakes of many
arctic duck species migrate earlier in autumn than females or juveniles — as is notably
case with scoters (Cramp & Simmons 1977) and long-tailed duck (Pietildinen & Leivo
1993) - by studying the plumages of these birds, estimates of the current migration
situation can be made. For example, if observed migration of ducks is strongly male
biased the main migration season of females and juveniles are still on their way. Still
another benefit of the gathering data on plumages is the information on the propor-
tion of young birds, which reflects breeding success. For identification of different
age- and sex-plumages see Mullarney et al. (2001). In age- or sex-ratio analysis daily
proportions were counted when more than 20 individuals were aged or sexed.

2.6

Mapping of concentration areas

Right throughout the expeditions attempt were made to find important staging areas,
mainly by observing birds along the route of the vessel. Some shallow waters, con-
siderable likely to be important staging areas on the basis of maps inspection, were
more carefully explored with the small boat.

When large gatherings of birds were recorded, the boundaries of the area occupied
by the staging birds were mapped, and abundance of different species was counted.
All areas with more than hundred birds were mapped in this way. The most impor-
tant areas were also marked in to GPS in 2004. This method produces direct data on
staging areas, and is thus the most valuable method.

2.7

Line transect counts

Komdeur et al. (1992) described a method for surveys of birds by vessel (or aeropla-
ne). Briefly described, the method is based on the designation of adjacent 50 or 100
metre wide sectors, at distances of 0-300 meters from the vessel, inside which all
birds are identified and counted. This method has also been used in the survey of
the most important marine areas for wintering birds in the Baltic (Durick et al. 1994).
However, due to the lack of the necessary tools for estimating the distances and any
previous experience of the method, a simplified version of the basic methods was
applied during the expeditions.

In our application we used a single sector of 500 meters in width. This sector was
determinate by the radar of the vessel or by GPS and it was calibrated as often as
possible. Counting along this sector for sections of two kilometres resulted in figures
for survey areas of one square kilometre, which simplified calculations of the bird
densities. An estimate was made, that the error in measuring the 500 m width sector
was +100 m, and therefore the counting area of the transect line could vary between
0.8-1.2 km®. However, the results are measured by using 1 km? of the area of each
transect line count. Whenever possible, two groups of surveys, one group on either
side of vessel, counted transect lines at the same time. In the analysis of results, the
data produced by both counting groups was summed to average values for each
line. In some cases, however, counting was only possible on one side of the vessel,
mostly due to unfavourable conditions on the other side (e.g. reflected glare from the
sunshine on the sea), and in such cases results from one-sided counts were used as
density values for the whole transect line.
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Counts lasted 6-10 minutes for each
distance of 2 km (1 km?), depending on the
speed of the vessel. When the speed was
10 knots (i.e. 18.53 km /h) a distance of 2
km, required by the method, took 6 minu-
tes and 29 seconds. In 2004 GPS was used
to determinate the position of the transect
lines and distances of 2 km. In 2004 four
transect lines of 2 km were mainly on each
side of the vessel continuously (covering
8 km?) along the route with regular inter-
vals. Only staging waterbirds (divers, wa-
terfowls and auks) were counted. Gulls
were not counted, since they tended to
follow the vessel. Transect line counts can
also be used for marine mammals (e.g.
Hiby & Hammond 1989, Hiby & Lovell
1998, Palka & Pollard 1999) and all the
mammals were also counted in 2004.

Counting groups consisted of three
people: a counter, a secretary and assis-
tant. The counter concentrated on detec-
ting, identifying and counting birds insi-
de the survey sectors, using binoculars.
Determining whether birds were inside
the sector was sometimes a considerable
task. The secretary noted all the data the
counter announced, and helped in iden-
tifying birds and estimating distances. The assistant used a telescope, and mainly
helped with identification, especially of birds taking flight or diving away from the
vessel. Attempts were generally made to detect birds before they tried to avoid the
vessel, so particular attention was paid to record birds ahead of the vessel.

Transect line counts could be done in conditions of minor or moderate swell (up to
a wind speed of about 9 m/s). During stronger wind, sectors could not be surveyed
reliably.

Transect line counts produce data on the densities of birds staging on the sea.
They also give a rough idea of the number of birds in a larger area of the sea. This
is especially useful when birds are dispersed over the sea, and not concentrated in
larger flocks.

2.8

Data gathering

All sightings were normally entered or logged on to special form for 30-minute peri-
ods. The form had three sections, to facilitate the noting of sightings:

(1) the most numerous and important arctic water birds species, e.g. divers,
geese and many diving duck species

(ii)  other water birds and shore birds, e.g. dabbling ducks, waders and skuas

(iii)  other birds, e.g. raptors and passerines, marine mammals

The most important

areas were marked in to
GPS in 2004. Transect

line countings are
conducted by Alexander V.
Kondratyev from left and
Pekka Rusanen.

Photo: Aleksi Lehikoinen
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The basic way to enter sightings was: species, numbers of individuals; age; sex;
direction of migration; side of the vessel; distance (see Uusivuosi 1977a, b). In addi-
tion to the basic data, information on the weather (see Appendices 3-4), the time of
sunrise and sunset etc. was recorded.

Daily data were computerized in the evening i.e. documented on an excel-program.
Finally, sightings of all species were noted on daily-total form, with flight directions,
plumages, number of flocks, and other details mentioned whenever appropriate.

Another type of form was used for the transect line counts. Data of the sightings
and counts of birds inside the counting sector were noted on these forms. General
information noted here included the weather, the speed of the vessel, the counting
period, and a line code and in 2004 GPS-points of the line.

A~

*—

Arctic Skuas (Stercorarius parasiticus) migrating. Photo: Aleksi Lehikoinen.
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Results

3.1

Number of birds

The total number of arctic birds recorded during the expedition 1999 were 608 000
and in 2004 630 000. The most abundant species during both expeditions was the
long-tailed duck (Clangula hyemalis), which accounted for nearly half of all the birds
recorded. However, the highest percentages of the total White Sea flyway populations
were recorded for barnacle (26-32 %) and brent geese (14-22 %). The percentage of
the total long-tailed duck population recorded was relatively low (5-7 %).

The numbers and the percentages of total White Sea flyway populations for the
most important arctic species recorded are shown in Table 1. The records of the each
observed species during the expeditions are shortly summarized (inc. total num-
bers, the greatest migrations, concentrations, migration routes etc.) in Appendix 5.
The daily total numbers of the target species during the expeditions are shown in
Appendixes 6-7.

The flock size of migrating arctic birds was analyzed in most abundant group
of species: geese and Anas ducks, but not in divers and long-tailed ducks since the
boundaries of the flocks in these species are not easy to determinate especially during
heavy migration. In geese and Anas ducks the average flock size was larger when the
migration was more intensive in logarithmic (Figs 4-5).
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Figure 4. Average flock size of geese according to intensity of Figure 5. Average flock size of Anas-ducks according to
migration (daily sums in logarithmic scale). All geese species intensity of migration (daily sums in logarithmic scale). All
are united in the figure, because they often tend to migrate Anas-duck species are united in the figure, because they

in mixed flocks (n = 136 139 birds, |1 615 flocks).
605 flocks).
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Barnacle Goose (Branta leucopsis) was the most abundant goose species during expeditions
in 1999 and 2004. Photo: Aleksi Lehikoinen

Table I. The estimate of wintering populations (Delany & Scott 2002) of the most important arctic
species, which migrate wholly or mainly through the White Sea during the autumn migration, and
the numbers of birds recorded during the White Sea expeditions 1999 and 2004 and the propor-
tions of these of the whole migration population.

Exp. 1999 Exp. 2004
Species Pop. (ind.) Ind. Percentages Ind. Percentages
Bean goose Anser fabalis ®) 700 000 5810 0.8 % 5940 0.8 %
White-fronted goose A. albifrons ® 1 000 000 20 260 20% 3120 0.3%
Barnacle goose Branta leucopsis * 360 000 93 820 26.1 % 116 600 324 %
Brent goose B. bernicla #&<) 215000 47 210 22.0% 31 200 14.5 %
Scaup Aythya marila ® 310 000 1 230 0.4 % 6 150 20%
Long-tailed duck Clangula hyemalis ® 4 600 000 311 000 6.8% 232 000 5.0 %
Common scoter Melanitta nigra | 600 000 15000 0.9 % 43200 2.7 %
Velvet scoter M. fusca P 1 000 000 3830 04 % 13 450 1.3%
Red-throated diver Gavia stellata © 150 000—-300 0007 13 570 4.5-9.0 % 12 800 43-85%
Black-throated diver G. arctica © 300 000-600 0007 | 24780 4.1-8.3% 40 700 6.8—13.6 %

A Figures for unidentified geese were added to the identified totals of each species according to
the respective proportions of each species amongst the geese identified.

B As noted ", except that also the proportions of unidentified Anser geese were added to the
identified totals of each species.

© 20 000 geese recorded in the evening flight above Suhoe Bay during the 2004 expedition were
added to numbers of brent goose, while this area is known to be important staging area of
brent’s.

P) Figures of unidentified ducks were added to the identified totals of each species according to
the respective proportions of each species amongst the ducks identified.

B Figures for unidentified divers were added to the identified totals of each species according to
the respective proportions of each species amongst the divers identified.

P Measured from Hagemeijer and Blair 1997.

Note: The estimates for the numbers of unidentified birds allocated to any species totals were
calculated on a daily basis.

The Finnish Environment 25 | 2006



3.2
Identification of birds

Table 2 lists the percentages of birds of the most abundant species groups that were
specifically identified. Identification percentages were highest among ducks and wa-
ders in 1999. Overall, 69.1 % in 1999 and 70.2 % in 2004 of all the arctic birds observed

were specifically identified.

Table 2. Numbers of birds and proportions of identified birds out of all recorded birds in some
species groups of arctic migrants.

No. of birds % specifically identified
Species Exp. 1999 Exp. 2004 Exp. 1999 Exp. 2004
Geese 183 977 156 989 37.1 % 373 %
Ducks 375000 416 642 88.9 % 874 %
Divers 38374 53 500 36.0% 34.1 %
Waders 3460 2 368 63.3% 38.6%
Skuas 630 468 46.8 % 53.0 %

A Numbers of Anser geese not specifically identified have been added into the total numbers of
identified geese.

33
Migration
Overwhelming majority of the data was obtained from visual observation of migra-

tion. As described in section 2.5., this method provides basic data on the migration
of arctic birds, and gives indirect information on possible staging areas.

330
Age and sex ratios during the migration

Proportions of individuals, which are identified to age and sex in different species
during expedition 2004 are shown in Tables 3 & 4.

Table 3. Number of aged individuals and proportion of young on || arctic bird species during the
expedition 2004.

Species Adults Juveniles Juv. %
Whooper swan Cygnus cygnus 114 2 2%
Brent goose Branta bernicla 101 727 42 %
White-fronted goose Anser albifrons 53 17 24 %
Red-throated diver Gavia stellata 19058 356 16 %
Black-throated diver Gavia arctica 4781 3009 6%
Dunlin Calidris alpina 9 331 97 %
Arctic skua Stercorarius parasiticus 235D 9 4%
Common gull Larus canus 98I 558 36 %
Black guillemot Cepphus grylle 315 141 31 %

A Included 18 broods with average brood size of 3.1 juveniles,

® 1805 adults in breeding plumage and 100 adults in winter plumage,
© juveniles or (sub)adults in non-breeding plumage,

P) 234 pale morphs and one dark morph.
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Table 4. Number of sexed individuals and proportion of female-plumaged birds in seven arctic
specis during the expedition 2004.

Species Adult 33 Q-plumage Q-plum. %
Wigeon Anas penelope 982 2824 74 %
Scaup Aythya marila 253 440 63 %
Long-tailed duck Clangula hyemalis 4105 4310 51 %
Common scoter Melanitta nigra 52 1670 97 %
Velvet scoter M. fusca 212 83 28 %
Common eider Somateria mollissima 7106 1610 18 %
Goldeneye Bucephala clangula 125 28 18 %

The daily proportion of adult wigeon males did not show any seasonal trend du-
ring the expedition 2004. The proportion of migrating adult long-tailed duck males
was higher in bigger flocks in (Fig. 6, one-way ANOVA F = 3.50, p = 0.008, n = 365).
Long-tailed ducks flying eastern direction included only a small proportion of adult
males (4 % males n = 290) comparing to birds flying to western direction (50 % males
n =8 368).

The daily proportion of adult scaup males decreased remarkably during the expe-
dition 2004 from 68 % in 24" Sep to 0 % in 8" Oct.

The daily proportion of adult red-throated divers significantly decreased during
expedition 2004 (Fig. 7, rs =-0.89, p < 0.001, n = 16) and proportion of adult red-thro-
ated in winter plumage significantly increased during expedition (Fig. 8,1s =0.82,p <
0.001, n = 16). In black-throated diver however, the proportions of adults in breeding
plumage did not change remarkably. Similarly, the proportion of adult common gulls
did not show significant change during the expedition 2004.
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Figure 6. Proportion of adult male long-tailed ducks in migrating flocks of different size of in
Zhizhginski on 4.-7.10.2004. Median is shown on bolded black bar. Grey bars show the 25-75 %
confident intervals and thin bars show 5-95 % the confident intervals.
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Diurnal patterns of migration

Examples of the diurnal patterns of migration of arctic birds are shown in Figures
9-20.

Figure 9 show the patterns of diver migration (mainly black-throated divers, see
3.3.3.) at Pertominsk on 30" Sep—4™ Oct 2004 and Figures 10 & 11 show the patterns
on 34" Oct 99. The diver migration at Zhizhginski on 6™ Oct 99 is shown in Figure
12. The timing of peak migration varied strongly during each day. At least three (four)
different peaks can be determinate: early morning peak immediately after dawn,
forenoon peak around 10:00-12:00 and afternoon peak 14:00-16:00. One possible
different peak observed on 3rd Oct 04 during 12:30-13:30. Overall the forenoon peak
seems to be the strongest of these peaks. The migration was stronger during (side)
tail-wind than weak head-wind (Fig. 9). Red-throated diver migration showed two
clear peaks in 1999: forenoon peak 8:30-10:30 and 12:30-15:30 (Fig. 13).

Patterns of geese migration at Pertominsk on 3™ Oct 99 and at Zhizhginski on 6%
Oct 99 are shown in Figures 10 & 12. Patterns of barnacle geese and unidentified geese
migration at Pertominsk in 2004 are united in Figure 14, since nearly all the identified
geese were barnacles unlike heavy goose migration in 1999. On 3 Oct 99 the barnacle
migration peaked around noon 11:00-14:00, but in 2004 peaks of geese migration oc-
curred in the afternoon 13:00-17:00. Howe-
ver during the heavy migration day on 1
Oct 04 the migration was intensive throug-
hout the whole day as well as in weaker
migration day on 2 Oct 04 (Fig. 14). The
heavy Anser geese migration peaked twice
on 3™ Oct 99: 12:30-14:30 and 17:00-18:30
(Fig. 10). Like the divers the migration of
geese was stronger during the (side)tail-
wind (30" Sep-2" Oct 04) (Fig. 14).

Lesser Black-backed Gulls (Larus heuglini) were
observed few during the expedition.
Photo: Aleksi Lehikoinen
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In 1999 long-tailed duck migration was heaviest in the morning (Fig. 15), but
several peaks were recorded during a single migration day (Fig. 12) as was the case
also on 4"-7" Oct 2004 at Zhizhginski (Fig. 16): early morning peak on 5" Oct 04 (and
weak in 6"), midday peak on 4™ and 7" and afternoon peak(s) on 4" and late evening
peak on 4" and 5%. In 1999 the heaviest migrations were observed during almost calm
weather (6™ Oct) or good tail wind (NE, 7* Oct) (Appendix 3). In 2004 the wind was
head-wind during nearly the whole period at Zhizhginski (on 7* some side wind)
and the migration of long-tailed ducks was strongest during the weaker head-wind
or side wind (Appendix 4, Fig. 16).

Wigeon migration was heavy early in the morning and especially late in the eve-
ning and migration was poor around noon. The heaviest migrations at Pertominsk
were observed during strong NW-NNW wind (Fig. 17).

Scaup migration was intensive early in the morning and migration intensity dec-
reased clearly after 9:00 (Fig. 18). Intensity of common scoter migration was fairly
stable showing only a slight late evening peak (Fig. 19) unlike velvet scoter, which
has clear, but fairly long lasting forenoon and evening peaks (Fig. 20).
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Figure 9. Migration patterns of divers in 30-minute-periods and average wind direction (T is south
wind) and speed (m/s) on 30% Sep — 4*" Oct 2004 in Pertominsk. Dark non-observation time is
shown on green. Note different timings of peak migration each day (n = 40 555).

The Finnish Environment 25 | 2006



Brante leucopsis

T O O S B
EEEmar )
“III-.IIIIIEW

/U7 Anserinae
[ ] ]

.... IlJUU 00'81-0€°£1
Y
SEERSESSPC | o

I —— H 0091-0€S |
AMW 0€'S1-00'S |
VJ 00'S1-0€¥
JMI 0E¥1-00'% |
L H 00%1-0€°€
.UH 0£€1-00°€ |
- Q 00°€1-0€°TI
0£°71-00T

W0/ 00TI-0€1 |
d 0€'11-00°1 |

" J[ 0001-0€6

T T T N oge006
e\
"""’"‘Iﬂ 0080 L
"””””"””’ 06 100

SpJIq Jo JaquInN

91 836).

0€'61-0061
00'61-0€°81

0€'81-00°81

6 148, unidentified geese n

30-minute periods

| 0E%1-00 |
| 00%1-0€€ |
| 0£:€1-00°€ |
| 00°€1-0€T
| 0£:21-00T
| 00:Z1-0€1 |
| 0€:11-00:1 |
| 00:11-0€°0!
| 0£:01-00:01
| 000106
0€:6700%
00'6-0€:8
0£:8-008
00'8-0€:L
0€:£700:L

1400
1200
200 -

spJiIq Jo JaquinN|

Figure 10. Geese and diver migration in 30-minute-periods on 3" Oct 1999 at Pertominsk (divers
I1 920, Anser-geese n = 14 606, barnacle geese n

n

t
o

27

The Finnish Environment 25 | 2006

3 329).

Figure 1. Diver migration in 30-minute- periods on 4*

Oct 1999 at Pertominsk (n



Pm
L ®
s 8 N
> o o
IS -
S <8 5
(@)
ulm| 0€610061 5
wa] ovel-0gsl ¢ Pt
B[ 0£81-008I 45 0€:81-0081
H|a| 00'81-0¢£I 25 00:81-0€:L1
Bm| 0€£1-00LI 2% 0€:L1-00°L1
enee T 00:L1-0€:91
oo.:-om.o_ g c 0€:91-0091
0£91-009] 2x 00:91-0€S |
_ 0091-0€'S | €3 0€'51-00'S 1
| [ | 0€'51-00§1 mw 00:51-0€p1
_ | 00sI0EYl 2 EF 0E¥1-001
Pl g 2§ 00+ 1-0€:€ |
_ ] 0EVI00YI 4 5 ko 0E:€1-00€ |
_ _ _ _ _ _ 00¥1-0€°€!l m s 0 00:€1-08:TI
| [ ocel-00el E For 0£21-00
weroez # 5 oo i
0£T1-00T| 35 00:11-0€:01
| 00°TI-0€'1 1 v < 0£:01-00°01
Q[ o€ 11-00'1 1 =9 00:01-0€°6
q[ 001 1-0£01 & &, 00603
AT -AA c 16-0€:
] 0€'01-0001 oG 0€'8-00:8
Q" 0001-0¢'6 °2 00:8-0€:L
8 0£6700'6 gm 0€:£-00:L
] 00'6-0€8 g = 82888883 -e
W[ 0£'8-00'8 & ¢
3 00802 m,.m SPia o JoqunN
W oe2-002 g2
Y Y Y T T T m A,U o N W
s g888gggsgs B
§ &8RS H T2 £E
B SpuIq Jo JaquunN 2N

Figure 13. Migration of red-throated diver in 30-minute-periods

during the White Sea expedition 1999 (n = 4637, most at
Zhizhginski).
The Finnish Environment 25 | 2006

28



12000
g 10000 -
&
oo
20 8000 -
g
50
E 6000 -
o
o
2
£ 4000 -
=1
z
2000 -
0
g8 8 8 8 8 8 8 g 8 8 8 8 8
1 & S & 9 d O 8 4
30thSep IstOct 2nd 3rd

Time and date

Figure 4. Migration patterns of barnacle and un-identified geese in 30-minute-periods and average
wind direction ( 1 is south wind) and speed (m/s) on 30% Sep — 4" Oct 2004 in Pertominsk. Dark

non-observation time is shown on green (n = |11 900).
25000
20000
v
o
=
£ 15000
e
S
=
3
210000 |
=}
z
5000
0
2838233838383 38238R38R338R8R388388R7
RESGGaSSdAAMaTITAnNSORRE®S &
SR82833320ddd3 oS3 D
NOO ——AadAamMmMm T TN OONNOOODO

Figure 15. Migration of long-tailed duck in 30-minute-periods during
the White Sea expedition 1999 (n = 262 699, most at Zhizhginski)
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Figure 16. Migration patterns of long-tailed ducks in 30-minute-periods and average wind direction
(1 is south wind) and speed (m/s) on 4 — 7" Oct 2004 in Zhizhginski (on 4* during the journey

from Pertominsk to Zhizhginski). Dark non-observation time is shown on green (n = 112 687).
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Figure 17. Migration patterns of wigeon in 30-minute-periods and average wind direction ( 1 is
south wind) and speed (m/s) on 28 Sep — 4" Oct 2004 in Pertominsk. Dark non-observation
time is shown on green. n = 26 786.
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Figure 18. Migration day rhythm of scaup on 30" Sep - 4* Oct
2004 at Pertominsk and Zhizhginski (n = 3 127). Figures are
corrected for variable observation activity.

150
120
90
60
30 +

Birds/day

7:00

8:30
10:00
11:30
13:00
14:30
16:00
17:30
19:00

30-minute-period (starting time)

Figure 19. Migration day rhythm of common scoter on 30 Sep
- 4% Oct 2004 at Pertominsk and Zhizhginski (n = 4 211). Figures
are corrected for variable observation activity.
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Figure 20. Migration day rhythm of velvet scoter at Pertominsk on 30"

Sep - 3 Oct 2004 (n = 6 153). Figures are corrected for variable obser-
vation activity.
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Migration routes

Data on differences in the selection of migration routes between arctic species were
collected during the expedition. Figures 21-32 show the numbers migrants and di-
rections of migration and concentrations of abundant arctic bird species. Bean and
white-fronted goose, wigeon, scaup and velvet scoter were found to be much abun-
dant in Pertominsk area (Figs 21-22, 25-26 & 29), whereas red-throated diver, brent
goose, long-tailed duck and common scoter (Fig. 24, 27-28 & 30) were much more
abundant along the Zhizhginski route. Black-throated diver and barnacle goose did
not show any clear preference between either of these routes (Fig. 23 & 31). Arctic skua
seemed to have two different kind of migrating routes at Pertominsk: east-southeast
along the coast line and southwest over the Unskaya Bay. Small numbers of arctic
skuas were migrating along southern coast of Onega Bay (Fig. 32).

34
Staging areas

Important staging areas for brent goose, ducks and black guillemot are shown in
Table 5 and on Figure 33 (see also Figs 24-25, 27-29, 34-35 and red-breasted mergan-
ser Mergus serrator Fig. 36). The largest concentrations of birds were 55 000 wigeon
in Unskaya Bay, 20 000 (brent) geese and 6 000 ducks in Suhoe and Virma Bays,
13 100 ducks off Hedostrov Island, 11 500 ducks off the coast at Pertominsk, 10 000
long-tailed ducks in the Osinka area, 10 000
common scoters of Mjagostrov Island and
10 000 wigeons in Uhtalahti Bay. Nearly all
the concentrations were situated in shallow
waters (< 10 metres; Fig. 33).

The densities of birds in staging areas
were calculated by dividing the total num-
bers of birds by the total surface area of the
staging birds (Table 5). Although the boun-
daries of staging areas could only be quite
roughly defined, indicative density values
were nevertheless obtainable by this met-
hod. The highest densities of birds counted
in any staging area were 1 375 wigeons/km?
on the NW Unskaya Bay (2004), 809 long-tai-
led ducks/km? in Osinka Island area (1999)
and 780 wigeons/km? on Uhtalahti Bay
(1999). The densities of scoters and eiders
were much lower up to 357 birds/km?

Unskaya Bay is a very shallow bay and turned out
to be very important staging area for wigeons
(approx. 55 000 ind.). Alexander V. Kondratyev
standing at the bottom and counting the birds.
Photo: Aleksi Lehikoinen
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Table 5. Important staging areas of arctic ducks found during the expeditions in the White Sea (Fig. 33). The sites
(with the surface areas) and species (with the numbers of staging birds) are shown.

Area

N:o | Location (km?) Year | Species (number of staging birds)
l. Suhoe and Virma Bays c.70 1999 | (Brent) goose 2 200, waterfowl (wigeon) 3 000
c.70 2004 | (Brent) goose 20 000, Waterfowl (wigeon) 6 000
2. Outer Archipelago of Suhoe and 12 1999 | Long-tailed duck 10 000
Virma (inc. Osinka Island area) 46 2004 | Common scoter 4 200
NW Mjagostrov 28 2004 | Common scoter 10 000
4. Hedostrov Island area 56 1999 | Eider 3 700, velvet scoter | 700
Uhtalahti Bay 13 1999 | Wigeon 10 000
East coast of Zhuzhmui Islands 13 1999 | Eider | 500
Southern coast of Solovetski Island 17 1999 | Eider 2 250, black guillemot 260
277 2004 | Eider 2 000, black guillemot 310
8. Eastern coast of Anzerskij Island 6 1999 | Black guillemot 220
53 2004 | Black guillemot 90
9. Zhizhginski Strait 20 1999 | Eider | 300
10. ﬁ:j;ﬁg'ka;‘fg Eg;":::;a"et”“’ 94 | 2004 | Eider | 400, long-tailed duck 8 400
II. | Off Pertominsk 52 | 1999 Efn‘:;i :os(c’;)'tz:gz'tgggd duck 1000,
22004 | (o0 e 400
12. | Northwest part of Unskaya Bay 2 1999 | Wigeon 3 000
32 2004 | Wigeon 44 000
13. | Northeast part of Unskaya Bay 9 2004 | Wigeon |1 000

Bean goose,Anser fabalis, m > 100, p > 100

BELOMORSK

Migration numbers and direction
/ 1200 Year 1999

<€ 1500 Year 2004

Presumptive main migration route(s)

1 300

1 600

Figure 21. Positions of observed migration numbers (> 100 ind.) of bean goose during the White
Sea expeditions 1999 and 2004 and presumed migration routes (routes with broken line are not
confirmed by data of expeditions). Any important staging areas (> 100 ind.) were not recorded.
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White-fronted Goose, Anser albifrons,m > 100, p > 100

Migration numbers and direction
1200 Year 1999

<@ 1500 Year 2004

Presumptive main migration route(s)

Figure 22. Positions of observed migration numbers (> 100 ind.) of white-fronted goose during
the White Sea expeditions 1999 and 2004 and presumed migration routes (routes with broken
line are not confirmed by data of expeditions). Any important staging areas (> 100 ind.) were not
recorded.

Barnacle goose, Branta leucopsis, m>1 000, p>100

Migration numbers and direction Staging numbers

/ 1200 Year 1999 QO 1500
<€ 1500 Year 2004 ® 500
‘ Presumptive main migration routes(s)

Figure 23. Positions of observed migration (> 1000 ind.) and staging (> 100 ind.) numbers of
barnacle goose during the White Sea expeditions 1999 and 2004 and presumed migration routes
(routes with broken line are not confirmed by data of expeditions).
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Brent goose, Branta bernicla, m>500, p>300

16 30
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iz Iz

20 000
(Anser/Branta)

BELOMORSK

Migration numbers and direction Staging numbers

P 1200 Year 1999 QO 1500

<€ 1500 Year 2004 ® 500 (Anser/ Branta)

Presumptive main migration routes(s)

Figure 24. Positions of observed migration (> 500 ind.) and staging (> 300 ind.) numbers of brent
goose during the White Sea expeditions 1999 and 2004 and presumed migration routes (routes
with broken line are not confirmed by data of expeditions). Two concentrations of unidentified
geese are show also in the figure, because most likely they were brents geese.

Wigeon, Anas penelope, m>| 000, p>1 000

v
e @O 3900
Q
3 800 27 000
300

BELOMORSK 44 00 11 000

6 000

(unid.waterfowl) 10 000

+5 000 (unid. waterfowl)

Migration numbers and direction Staging numbers

Z 1200 Year1999 O 1500
€ 500  Year2004 @ 500

Presumptive main migration routes(s)

Figure 25. Position of observed migration (> 1000 ind.) and staging (> 1000 ind.) numbers of wige-
on during the White Sea expeditions 1999 and 2004 and presumed migration routes.
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Scaup, Aythya marila, m>100, p>50

700

G
KEM . ; %O 600
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o 300

3 100

Migration numbers and direction  Staging numbers

/1200 Year 1999 O 1500
<€ 1500  Year2004 ® 500

Presumptive main migration route(s)

Figure 26. Positions of observed migration (> 100 ind.) and staging (> 50 ind.) numbers of scaup
during the White Sea expeditions 1999 and 2004 and presumed migration routes (routes with
broken line are not confirmed by data of expeditions).

Long-tailed Duck, Clangula hyemalis, m=5¢000, p>1 000

8 400

200 000,

:%O
Q

/2I 000

o \Ié 000

KEM 91 000

18 000

o0 000

Migration numbers and direction

/ 1200 Year 1999 Q 1500

<€ 500 Year 2004 ® 500

Presumptive main migration route(s)

Staging numbers

Figure 27. Positions of observed migration (> 5000 ind.) and staging (> 1000 ind.) numbers of long-
tailed duck during the White Sea expeditions 1999 and 2004 and presumed migration routes.
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Common Scoter, Melanitta nigra, m>1 000, p>| 000

2000
7 400

G k
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BELOMORSK ;:00 10 000 ﬁ\

Presumptive main migration route(s) Staging numbers
/1200 Year 1999 @ 50

<€ 500  Year2004 o 500

Migration numbers and direction

Figure 28. Positions of observed migration (> 1000 ind.) and staging (> 1000 ind.) numbers of
common scoter during the White Sea expeditions 1999 and 2004 and presumed migration routes
(routes with broken line are not confirmed by data of expeditions).

Velvet Scoter, Melanitta fusca, m>100, p>100

800

KEM

BELOMORSK 6200

Migration numbers and direction Staging numbers
/1200 Year 1999 () 1500
<€ (500 Year2004 ® 500

Presumptive main migration route(s)

Figure 29. Positions of observed migration (> 100 ind.) and staging (> 100 ind.) numbers of velvet
scoter during the White Sea expeditions 1999 and 2004 and presumed migration routes (routes
with broken line are not confirmed by data of expeditions).
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Red- throated Diver, Gavia stellata, m>500, p>100

800
Ny 4
KEM QO / 7 000

Q
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70 1\500

Migration numbers and direction Staging numbers

W/ 1200 Yearl999 () 1500
€ 1500 Year2004 ® 500

Presumptive main migration route(s)

Figure 30. Positions of observed migration (> 500 ind.) and staging (> 100 ind.) numbers of red-
throated diver during the White Sea expeditions 1999 and 2004 and presumed migration routes
(routes with broken line are not confirmed by data of expeditions). Figures for unidentified divers
were added to the identified totals according to the respective proportions of species amongst
the divers identified.

Black-throated Diver, Gavia arctica, m>500, p>100

G
KEM @O

Q
8 000,

I 200

Migration numbers and direction Staging numbers

/ 1200 Year 1999 Q 1500
<€ 500 Year 2004 ® 500

Presumptive main migration route(s)

Figure 31. Positions of observed migration (> 500 ind.) and staging (> 100 ind.) numbers of black-
throated diver during the White Sea expeditions 1999 and 2004 and presumed migration routes.
Figures for unidentified divers were added to the identified totals according to the respective
proportions of species amongst the divers identified.
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Arctic Skua, Stercorarius parasiticus, m>10

BELOMORSK

Migration numbers and direction

/ 1200 Year 1999

€ 500 Year2004
‘ Presumptive main migration route(s)

Figure 32. Positions of observed migration numbers (> 10 ind.) of arctic skua during the White Sea
expeditions 1999 and 2004 and presumed migration routes (routes with broken line are not con-
firmed by data of expeditions). Figures for unidentified skuas were added to the identified totals
according to the respective proportions of species amongst the skuas identified.

<5m - Staging area
5-10m - Possible staging area
I Jio-som [ ] tand 0 10 20 30 4 50

- >50m e = Kilometers

Figure 33. Important staging areas found during the White Sea expeditions 1999 and 2004 (Table
5). Staging area of Suhoe and Virma Bays is marked separately, because it was not possible to
determinate the accurate boundaries of the area.
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Common Eider, Somateria mollissima, p>200

2 700 3 500

Staging numbers
Year 1999 . 1500
Year 2004 @ 500

Figure 34. Positions of staging numbers (> 200 ind.) of common eider during the White Sea expe-
ditions 1999 and 2004.

Black Guillemot, Cepphus grylle, m>10, p>10

130

Migration numbers and direction Staging numbers
W/ 1200 Year 1999 () 1500

<€ 500 Year 2004 ® 500

Figure 35. Positions of observed migration (> 10 ind.) and staging (> 10 ind.) numbers of black
guillemot during the White Sea expeditions 1999 and 2004
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Red-breasted Merganser, Mergus serrator, m>100, p>100

BELOMORSK

Migration numbers and direction Staging numbers
W/ 1200 Year 1999 @ 1500
<€ 500  Year2004 © 500

Figure 36. Positions of observed migration (> 100 ind.) and staging (> 100 ind.) numbers of red-
breasted merganser during the White Sea expeditions 1999 and 2004.

3.5

Transect line counts

Figures 37 & 38 show where transect line counts were made. Transect line counts were
made roughly in four areas: western Onega Bay, eastern Onega Bay, Solovetski and
Anzerskij Islands area and southern Dvina Bay. Table 6 gives overall results of the
transect line counts carried out during the expeditions and Table 7 gives results of ave-
rage densities of each bird species reported in these four areas mentioned above.

Generally bird densities were higher in 2004 than in 1999, despite the fact that
transect line counts were done nearly in same areas and where the sample size was
nearly the same (Tables 6 & 7, Figs 37 & 38). However, during both expeditions the
most abundant species in transect line counts was unsurprisingly the long-tailed
duck: a total of 343 birds in 1999 and 1067 in 2004, giving an average densities of 3.90
and 10.9 birds/km?* respectively. The second and third abundant bird species were
different in 1999 and 2004. In 1999 the second abundant species was the common
eider (1.35 birds/km?) and the third abundant species was the black guillemot (1.28
birds/km?). In 2004 comparable species were the common scoter (3.82 birds/km?) and
barnacle goose (1.13 birds/km?, consisting of one flock of 110 birds).

The highest densities of birds in transect line counts were found in 2004 in western
Onega Bay with average density of 53.7 birds/km?. Densities of e.g. long-tailed duck,
common scoter, common eider, black-throated diver and red-necked grebe Podiceps
grisegena were the highest in this area. However densities of velvet scoter and red-
throated divers were the highest in eastern Onega Bay and density of black guillemot
was clearly the highest in the area around Solovetski and Anzerskij Islands. One flock
of barnacle goose (110 ind.) was observed in transect line counts in Dvina Bay giving
unrealistic high density value of 3.44 birds/km?to this area (Table 7).
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Figure 37. Positions of transect line counts carried on during the White Sea expedition 1999 and
the depths of the sea area roughly represented.
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Figure 38. Positions of transect line counts carried on during the White Sea expedition 2004 and
depths of the sea area roughly represented.
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Table 6. The overview on the transect line counts during the White Sea expeditions 1999 and

2004.
1999 2004

Total number of transect lines 57 50
Total area covered by transect line counts (km?) 88 97.5
Total number of birds recorded in transect line counts 695 1788
Number of species recorded in transect line counts 12 I
Overall average density of birds recorded in transect line counts

. 2 79 18.4
(birds/km?)
Maximum number of birds recorded along a transect line 169 492
Minimum number of birds recorded along a transect line 0 0
Maximum density of birds recorded along a transect line (birds/km?) 84.5 246
Minimum density of birds recorded along a transect line (birds/km?) 0 0
Maximum density of birds of a single species recorded along a transect
. . 2 80 160
line (birds/km?)

Table 7. Average bird and mammal densities based on transect line counts in Western and Eastern
Onega Bay, Solovetski - Anzerskij Islands area and Southern Dvina Bay (see Fig. 38) during White

Sea expedition 2004 and average densities of both expeditions. The highest sea-area values of

each species are bolded. n.d. = no data.

Area W. Onega | E. Onega | Sol.- An. Dvina Whole exp.

Species 2004 2004 2004 2004 1999 2004
Barnacle Goose Branta leucopsis 3.44 1.13
Long-tailed Duck Clangula hyemalis 38.75 0.04 0.81 2.03 3.90 10.94
Common Scoter Melanitta nigra 11.33 1.00 - 1.84 0.50 3.82
Velvet Scoter M. fusca 0.20 2.38 - - 0.10 0.64
Common Eider Somateria mollissima 2.39 1.25 - - 1.35 0.93
King Eider S. spectabilis - - - - 0.03 -
Goldeneye Bucephala clangula - - - - 0.21 -
Red-breasted Merganser Mergus serrator 0.04 - - - - 0.01
Red-throated Diver Gavia stellata 0.20 0.79 0.13 0.16 0.38 0.33
Black-throated Diver G. arctica 0.24 0.08 - 0.09 0.03 0.14
Red-necked Grebe Podiceps grisegena 0.27 - - - 0.04 0.07
Razorbill Alca torda - - - - 0.04 -
Black Guillemot Cepphus grylle 0.27 - 1.81 0.03 1.28 0.38
Puffin Fratercula arctica - - - 0.03 0.04 0.01
Average bird density 53.69 5.54 2.75 772 7.90 18.40
Ringed Seal Phoca hispida 0.04 - 1.00 0.03 n.d. 0.18
Bearded Seal Erignathus barbatus 0.04 - 0.06 - n.d. 0.02
Unidentified seal 0.04 - 0.81 0.03 n.d. 0.15
Beluga whale Delphinapterus leucas - - 0.44 0.03 n.d. 0.08
Average mammal density 0.12 0.00 2.31 0.09 n.d. 0.44
Counted area (km?) 255 24.0 16.0 320 n.d. 97.5
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Scaup (Aythya
marila) migration is
heavy especially in
the early morning.
Photo: Aleksi
Lehikoinen

Discussion

4.1

Number of birds and importance
of the White Sea

The numbers of birds identified during observation of migration remained relati-
vely high. As can be seen in Table 2, identification percentages varied considerably
between the species groups, but the percentages were nearly the same in both ex-
peditions. The problems with the identification of flying divers and geese are well
known (e.g. Kapanen & Leivo 1995, Nikander 1993), and result in relatively low
numbers of identified birds out of all the recorded birds in these species groups. In
these groups only about one third of the birds could be identified. On the contrary,
the most abundant ducks: long-tailed duck, eider, common scoter and wigeon, are
quite easy to identify even in flight, resulting in high proportion of identified birds
among these species (see Table 2).

When migration is observed only part of birds can be identified in level of species
and huge amount of the birds can only be identified in level of family or class. Ho-
wever, when the intensity of the migration is described all the observed birds need to
be included, otherwise, if only birds with identified in level of species are used, the
migration intensity will be underestimated. With a help of proportions of the identi-
fied species (for example ratio of red-throated divers and black-throated divers) and
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Most of the barnacles probably use the White Sea in autumns only as a flyway.
Photo: Aleksi Lehikoinen

number widely identified birds (for example unidentified divers) the total volume of
each migrating species can be estimated.

The abundance of different species observed during the expedition depended
mainly on the total size of their population known to migrate via the White Sea, and
stage of their migration at the time. The long dark period (about 12 hours) during the
autumn migration decrease the potential observation time in the autumn comparing
to short darkness in the spring time (less than six hours in southern Finland and
Estonia in the end of May). This is important phenomenon, since fairly many arctic
migratory birds are capable for, or prefer, nocturnal migration (e.g. Alerstam 1990,
Pettay 1996). The longer migration periods of species in autumn than in spring are
also important reasons for low observed numbers, since expeditions lasted only three
weeks and arctic autumn migration occurs from the July to December. However, the
peak of many arctic bird species occurs during the end of September and the first half
of October (e.g. Lehikoinen & Vihatalo 2000, Pettay et al. 2004).

The long-tailed duck was overwhelmingly the most frequently observed species
during the expeditions (see Table 1), for obvious reason: It has by the largest popu-
lation of all the arctic species migrating via the White Sea, at least 4.6 million birds
(Delany & Scott 2002), and its main migration period, the first three weeks of October
(e.g. Lehikoinen & Vihdtalo 2000, Pettay et al. 2004), coincided fairly well with the
timing of the expeditions. However, the total percentage of the total flyway popula-
tion recorded during the expedition was relatively low (see Table 1). This may have
been because observation was carried out along its main migration route for just a
few days, and no single true migration day occurred during this period (see Appen-
dixes 1-2, 5-7). The migration period continues also after the expeditions. Long-tailed
ducks seem to prefer nocturnal migration during autumn migration (see section 4.3.
and Fig. 16, Leivo et al. 2001), which why huge numbers of birds could have passed
observation points during more than 12 hours long dark nights.
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The low numbers and the percentages of the whole flyway population recorded for
common scoter are easy to explain, since adult males already migrate in July-August
to the Baltic Sea region to moult (Cramp & Simmons 1977, Pettay et al. 2004), while
the main migration of females and juveniles occurs in September and continues till
the beginning of October (Pettay et al. 2004), so most of the birds had already left the
White Sea before expeditions.

Nocturnal migration (see section 4.3. and Fig. 20) and long migration period (see
section 4.2.), from early September to December (Margus Ellermaa, unpublished
autumn data 2004 from Estonia) probably explains the low observed numbers of
velvet scoters during both expeditions. However, the flyway population of this spe-
cies is about 1.0 million birds (Delany & Scott 2002) and much higher numbers were
expected. Migration patterns of velvet scoter are still mostly unknown and need
more studies, as it is also in the case of scaup. The timing of the expeditions should
theoretically have coincided well with the scaup’s main migration period (from mid
September to mid October, e.g. Pettay et al. 2004, Margus Ellermaa, unpublished
autumn data 2004 from Estonia), but few birds were recorded (see Table 1). Scaup
seems to prefer nocturnal migration (see section 4.3., Leivo et al. 1994, Pettay 1996),
which may explain low observed numbers. Our best records of both velvet scoter
and scaup are emphasized to eastern observation points, indicating that both species
may use even more south-eastern migration routes, explaining these low observed
numbers. In the Gulf of Finland, the Baltic Sea, the autumn numbers of both species
are also higher in eastern and southern part of the bay (P6yhonen 1995, Pettay et al.
2004), which also indicates southeastern migration route.

High percentages of the flyway population were recorded for divers (4.1-13.6 %)
and especially the Branta geese (14.5-32.4 %) during the expeditions (see Table 1).
The main migration period of these geese species (late September and mid-October,
e.g. Lehikoinen & Véhitalo 2000, Pettay et. al. 2004) coincided with the timing of the
expedition and these species seem to use the White Sea as a main migration route.
In contrast, Anser geese, despite having the same main migration period in the end
of September and the first half of October (Lehikoinen & Vahatalo 2000, Pettay et al.
2004), do not seem to follow the White Sea route as faithfully as Branta geese (see
section 4.4. and Fig. 21-22). Consequently much lower percentages of the total flyway
populations were observed.

The low numbers of swans and waders observed during the expedition (see Ap-
pendix 5) can mainly be explained by the timing of their migration period. Whooper
swans were just beginning their migration (see section 4.2.), but bewick’s swans are
probably using more southeastern migration route, since only few birds were re-
corded (see Appendix 1). Migration of the waders was mainly over for the autumn
(e.g. Lehikoinen & Véhitalo 2000, Pettay et al. 2004) and only young dunlins were
recorded in larger numbers.

The abundance of eiders during the expeditions — with a total of 20 000 staging
birds in 1999 and more than 12 000 birds in 2004 (see Appendix 5-7) — was notable.
According to Koryakin et al. (2002) the total breeding population of the White Sea is
about 10 000 pairs. Since more than 80 % of these birds were moulting adult males,
either a lot of males must have come to the White Sea from somewhere else, or the es-
timate for the breeding population is far too low. The former conclusion is supported
by information of Scott & Rose (1996), whose suggest that breeding birds from as far
as Novaya Zemlya may come to the White Sea to winter. According to Bianki (1983)
migration of eider males to their moulting areas in the White Sea occurs between the
end of May and August. Eiders of different sex and age seem to also concentrate in
completely different areas. Females and juveniles seem to prefer more shallow water
areas, which are more difficult to survey by the vessel (see Appendix 1). Eiders winter
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abundantly in the White Sea, mainly in the Onega Bay, in small areas which remain
unfrozen all winter (Bianki et al. 1975, 1993).

4.2

Age and sex ratio

Age and sex ratios provide good information of the migration situation and bree-
ding success. Male waterfowls tend to migrate earlier in the autumn than females
and juveniles (Cramp & Simmons 1977) and migration phenology of different age
classes can also be different. Clear male biased sex-ratios were observed throughout
the expeditions for common eider, velvet scoter and goldeneye. This indicates that
males of these species are moulting in the White Sea, before migration to wintering
areas. This is supported by information in Bianki (1983), who presents that migration
of common eiders, velvet scoters, goldeneyes, goosander and red-breasted mergan-
ser to their moulting areas in the White Sea occurs mainly between the end of May
and August. Unlike these species in common scoter most of the observed birds were
females or juveniles and only few adult males were recorded. Common scoter males
are moulting in the Baltic Sea and they had already left in July and August before
expeditions (Pettay et al. 2004, see also Appendix 5). In scaups the sex ratio changed
during the expedition 2004 from male biased to female biased indicating that males
migrate earlier in September and females and juveniles migrate mostly in October.

In wigeon proportion of males was fairly low 10-30 %. This indicates that adult
males have mostly left already. The sex ratio of migrating long-tailed ducks was
male biased indicating that migration was in the beginning since males are shown to
migrate about one week earlier than birds in female-plumage (Leivo et al. 2001). In
long-tailed ducks the proportion of males was higher in larger flocks. Thus, different
size of migrating flocks is needed to be counted (not just small flocks, which are easier
to count) to get reliable information about sex ratios of waterfowl.

Migration patterns of black- and red-throated divers seems to differ, since propor-
tion of adult red-throated divers in breeding plumage decreased during expedition
2004 unlike in black-throated, whose proportion of adults in breeding plumage stayed
same throughout the whole expedition. This indicates that in black-throated migrati-
on patterns of adults and young birds are similar unlike in red-throated, whose adults
migrate before juveniles. However, a typical flock of red-throated divers included
one juvenile and one adult, which was calling during the migration flight (Appen-
dix 5). Leivo et al. (1995) have earlier described this phenomenon, which indicates
that adults are leading juveniles in the beginning of autumn migration and teaching
the suitable migration routes. Based on this, the early migrating adults in breeding
plumage are probably failed in breeding, non-breeding birds or they are more “ir-
responsible” parents of the family, since red-throated divers have fairly often only
one juvenile (average clutch size 1.7; Cramp & Simmons 1977). Proportion of adult
red-throated divers in winter-plumage increased rapidly in October (Fig. 8), which
indicates the beginning of moult of adults to winter-plumage. According to Jonsson
& Tysse (1992) and Leivo (1995) red-throated divers moult rapidly, in a week or two,
their body feathers from breeding plumage to winter plumage. Red-throated divers
seem to start moulting into winter plumage earlier than black-throated, since black-
throated divers did not show signs of body moulting.

Most of the observed whooper swans were adults, which indicate that migration
was just in the beginning since non-breeding birds tend to migrate before family flocks
of both parents and juveniles (P6yhtnen 1995). In 2004 altogether 18 broods of brent
geese was counted with average brood size of 3.1 indicating fairly good breeding
success (Cramp & Simmons 1977). Black guillemots and common gulls seem to have
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excellent breeding success (31 % and 36 % of the observed birds were young birds,
respectively) in 2004 comparing to arctic skua (Table 3, Appendix 5).

4.3
Diurnal patterns of migration

According to Alerstam (1990) ducks and geese are flexible in their migration times
and migrate by day as well as by night. Thus, many species, having left a staging area,
may continue to fly for more than a whole day without stopping. This is the case,
for instance, with the geese that traditionally stage in areas quite distant from each
other. This means that large flocks of birds may pass any observation point at very
different times of the day, or during the night, depending on the distance from their
last point of departure. Our results suggest that several species like wigeon, velvet
scoter, scaup, long-tailed duck and barnacle goose tend to migrate in good numbers
at the night. Especially, the ducks seem to prefer nocturnal migration showing late
evening and early morning peaks (Figs 16-18, 20). Nevertheless, many diurnal birds
tend to migrate in greatest numbers in the morning (Kontkanen 1995b, Leivo et al.
2001). The expeditions found this tendency to be clearest for divers (Figs 9-11).

By analyzing the diurnal rhythm of migration, some indications of possible points
of departure of arctic birds may be obtained. Determining of distances to the departu-
re areas is probably the most accurate concerning divers and on geese to some extent
and the least certain on diving ducks, since they often prefer nocturnal migration
(e.g. Pettay 1996).

In front Esko Gustafsson and back Nikolay V. Lapshin observing
migration. Photo: Jorma Pessa
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During the intensive diver migration days at Pertominsk intensive migration were
observed during three periods. Assuming that divers (in case of Pertominsk mainly
black-throated, see section 6.4. and Appendix 5) start their migration around dawn (in
this case around 7:00 a.m.; Leivo et al. 2001) and with knowledge of average migration
flight speed of divers, about 70 km/h + wind speed (Alerstam 1990), we may deter-
mine the average departure distances of these migration peaks. Clear early morning
peak occurred in 7:30-8:00 (Figs 16 & 18) indicating that good numbers of divers have
departed only maximally a few tens of kilometers off the Pertominsk coast. This area
is probably stopping area for divers, who wait for better migration weather to cross
the Onezhsky Peninsula. The second clear peak occurred just before noon (or around
noon) at 10:00-12:00 (-13:30). These birds have probably departed from a distance of
250-450 (-550) km away from Pertominsk, which would be around the mouth of the
White Sea Channel. The third (afternoon) peak was observed in 14:00-16:00 and these
birds may have departed from as far as 600-850 km away from Pertominsk, from the
Pechora Sea. The forenoon peak was clearly the strongest of these indicating that most
of the migrants observed at Pertominsk would have departed around the mouth of
the White Sea Channel. However, the fact that only one or two of three peaks occurred
during one good migration day indicate that divers don’t depart same areas every
big migration day, but several important stop-over areas are used during migration
from the Pechora Sea through the White Sea.

In case of red-throated diver, only two peaks were recorded: morning peak 8:30—
10:30 and afternoon peak 12:30-15:30 (Fig. 13). Forenoon birds are suspected to have
departed from the area of the White Sea Channel 150-400 km away from the main
observation point Zhizhginski and afternoon birds have probably departed around
the Kanin Peninsula and the Pechora Sea 450-800 km away from Zhizhginski.

In barnacle goose, migration showed only one clear peak during both expeditions.
However, the timing of this peak differed in both expeditions (in 1999 at 11:00-14:00
and in 2004 at 13:00-17:00). This may be caused by two reasons: the barnacles have
departed from different areas or the timing of departure has been different. The
latter alternative seems more likely, since waterbirds seem to use mainly the same
staging areas every year (e.g. Heath & Evans 2000). Geese are fairly flexible, being
able to migrate during any time of the day (Alerstam 1990), thus migration of geese
may start immediately when the wind conditions turn favourable in the departure
areas, which would explain the difference in timing. However, late observation time
of geese (especially Anser geese) during both expeditions indicates that these geese
have departed far away outside the White Sea Channel. This is supported by Bianki
et al. (1993) according to whose long-term studies white-fronted geese do not stage
on the eastern shores of the White Sea at all, and bean geese only stage there in
small numbers. In 2004, based on migration observations from Estonia and Sweden
(www.vironlintuseura.fi, www.artportalen.se/birds) at least part of the barnacle geese
migrated non-stop more than 2 500 km over the White Sea and the Baltic Sea (see
Appendix 5).

44

Migration routes

Bianki et al. (1975) studied the volumes, routes and directions of migration in different
species during extensive field studies carried out between 1956 and 1963 in various
parts of the White Sea. These issues have also been fundamental to earlier Finnish
ornithological expeditions to the area (Leivo 1993, Kontiokorpi 1996). These studies,
together with the mass of data available from studies of eastern Finland and Estonia
by Finnish ornithologists (Poyhonen 1995, Pettay et al. 2004), give a relatively good
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Dunlin (Calidris alpina) was the only wader species recorded in large numbers during the
expedition. Photo: Aleksi Lehikoinen

picture of the migration route and directions used by different arctic species along
the White Sea — Baltic Sea route.

The main direction of autumn migration for most of the species using the White
Sea route is southwest, since they head to the Baltic Sea region to stop-over or winter.
Some of the birds using the White Sea route may exceptionally migrate southwards to
the Black Sea region — the black-throated diver being the best known example (Cramp
& Simmons 1977). Another example seems to be arctic skua based on our data. During
both expeditions heavy migration was observed to southeast direction at Pertominsk
(Fig. 32). These birds were probably heading to the Black or Caspian Sea continuing
on to their wintering areas Arabian waters (e.g. Olsen & Larsson 1997).

Some species, e.g. swans and Anser geese, migrate more or less directly southwest
regardless of the coastline or peninsulas. Most of these birds leave the White Sea
from Dvina Bay and the southern part of Onega Bay, and many use the Pertominsk
route (Bianki et al. 1975). Contrastingly, some other species, such as red-throated
diver, brent geese, long-tailed duck and common scoter to some extent, normally
follow the coastlines up to the western coast of the White Sea before heading over the
mainland (Leivo 1993, Leivo et al. 2001). These species are clearly more abundant in
Zhizhginski and Belomorsk route than in Pertominsk route. The migration routes of
common scoter have not ultimately clarified, since good numbers of staging common
scoter were recorded in Pertominsk and Hedostrov areas, but any migration records
confirming the crossing over the Onezhsky Peninsula at Pertominsk were not obser-
ved. By comparison fairly good migration numbers were observed at Zhizhginski.
Common scoter may however cross the Onezhsky Peninsula west from Pertominsk,
where no intensive observation was made (Fig. 28), which is supported by the fin-
dings of Kokhanov (1983). Because of this many of the migration routes coming into
Zhizhginski Strait, as was observed during the expeditions.

The key areas for studying migration strategies in the White Sea are the Pertominsk
coast and the Zhizhginski Strait, which are located along quite separate migration
routes (Bianki et al. 1975). It has to be stressed that a comparison of these routes on
the basis of expeditions’ data is somewhat misleading, since observations were not
simultaneous. The differences in the route selection detected during the expeditions
may also be related to variations in the weather (especially the wind direction and
speed), and the migration period of each species. For example the abundance of whi-
te-fronted geese recorded at Pertominsk was much higher in 1999 than in 2004, since
heavy northwest wind in 2004 have probably pushed the migration route more to
the east. However, our findings during both expeditions support each other and are
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Observing took place from the second deck at the back of the vessel. From left Pekka Rusanen,
Esko Gustafsson and Alexander V. Kondratyev. Photo: Jorma Pessa

strengthen by other data in the White Sea (Bianki et al. 1975, 1993, Kokhanov 1983),
Finland (P6yhonen 1995), Estonia (Pettay et al. 2004), and by map inspection.

According to the findings of this expedition, red-throated divers, clearly favor
the northern route, past Zhizhginski. As can be seen in Figures 30-31, red-throated
were much scarcer migrants at Pertominsk comparing to black-throated, which was
abundant in both routes and perhaps even more abundant in Pertominsk.

Bianki et al. (1975) stated that the diver’s main migration route was observed as
going via Zhizhginski, and that only a minority of the divers migrated via Pertominsk,
passing over the Onezhsky Peninsula. However, due to identification problems, their
data could not distinguish between the two diver species, so no obvious differences in
preferred migration routes could be revealed. Our observations at Pertominsk clearly
demonstrates that tens of thousands divers are migrating over Onezhsky Peninsula
and the Pertominsk route is really important flyway for black-throated divers (Fig.
31), in contradiction to the records of Bianki et al. (1975).

Another noticeable difference was that Anser geese were much abundant in Per-
tominsk than in Zhizhginski, which was preferred by brent geese. Barnacle geese
were abundant along both routes. These findings are supported by many years of
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observations in Finland (P6yhonen 1995). Barnacles and especially brents, which leave
the White Sea mainly from Belomorsk area, are abundant in Finland in most years.
Anser geese, on the other hand, are normally much scarcer, and abundant occurren-
ce is related to eastern winds, since their main migration route passes southeast of
Finland (P6yhonen 1995).

When discussing about the differences in preferences between these two separate
routes long-tailed duck is the most extreme example (Fig. 27). Their numbers were
remarkably bigger at Zhizhginski than at Pertominsk during both expeditions. Even
the migrating long-tailed ducks observed at Pertominsk did not tend to cross the
peninsula, but followed the coastline to west heading to Zhizhginski. This is well sup-
ported by the data of Bianki et al. (1975), according to whom only a small proportion
of the long-tailed duck population use Pertominsk route, whereas huge numbers of
long-tailed ducks fly around the Onezhsky Peninsula via Zhizhginski to Belomorsk
region, from where they start their non-stop flight to the Baltic Sea.

4.5
Staging areas

Many important staging areas for arctic waterfowl were found during the expedition
(Table 5, Fig. 33). Although concentrations more than 10 000 birds were counted in
these areas, these numbers were relatively low compared to the total numbers of birds
using the White Sea migration route (see Table 1) and to the numbers that have been
recorded in many well-known wintering areas in the Baltic Sea region (see Durick et
al. 1994). This can partly be explained by the fact that the daily numbers of birds in
staging areas tend to be much lower than in wintering areas, because the turnover of
birds in any staging area is high, with only a small fraction of the whole population
staying in an area at any time. In autumn this is even more emphasized, because
autumn migration period of many arctic migrants are much longer than spring mi-
gration period (e.g. Lehikoinen & Véahétalo 2000, Pettay et al. 2004). Unfortunately,
no information on the rate of turnover among arctic birds on migration is available
to our knowledge.

Bianki et al. (1993) reported surprisingly large maximum densities of over 10 000
birds/km? for long-tailed duck and more than 1 000 birds/km? for eider, common
scoter and on Onega Bay, goldeneye. On the basis of our experiences, these must be
figures calculated for the heaviest recorded concentrations, rather than averages for
any larger areas in the White Sea. In either case, the older figures reinforce the evi-
dence of the status of the White Sea as a very important staging area for migratory
arctic birds.

The importance of the waters around sandy Hedostrov Island as a staging area
is apparently a new discovery, as it is not mentioned in previous literature, such as
Bianki et al. (1975). More importantly, this was the only location visited during the
expeditions where the velvet scoters, the least known species of all the migratory
arctic waterfowl species occurring in the White Sea region, was recorded in larger
numbers. The large numbers of velvets scoters is probably related to food abundance
and composition in the sandy waters around Hedostrov Island.

The food of velvet scoter is variable, and it depends on the habitats (e.g. Cramp &
Simmons 1977). According to the data of Bianki et al. (1995), velvet scoter primary fee-
ding habitats on the White sea are sandy-bottom substrates with infaunal clams, such
as Serripes groenlandicus, Tridonta borealis, Arctica islandica, Ledidae, Macoma baltica,
and also some crustatians, while blue mussels Mytilus edulis were taken in much less
extent. This preference for selecting sandy bottoms as staging areas, probably affects
the migration route of velvet scoters. For example in the northeastern Baltic Sea, the
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Sandy bottoms where food
availability (e.g. blue mussels)
is good probably affects the
selecting of migration route of
velvet scoters.

Photo: Jorma Pessa

velvet scoters are staging
much more bigger num-
bers in Estonian side (Gulf
of Riga), which has sandy
bottoms unlike in northern
Finnish side of Gulf of Fin-
land, which has mainly sto-
ny or rocky bottoms, where
velvet scoter numbers are
relatively low (e.g. Poyho-
nen 1995, Pettay et al. 2004).
In Lithuanian coast of the Baltic Sea this species also demonstrates a significant ten-
dency to occupy marine areas with sandy bottom substrates at depths between 2 and
30 m. The diet of velvet scoters here was dominated by benthic organisms common
in the soft bottom biotopes: namely the infaunal bivalves Mya arenaria and Macoma
baltica, crustacean Mesidothea entomon and polychaete Nereis diversicolor (Zydelis
2000). In case of the White Sea velvet scoters prefer eastern parts of White Sea, which
has sandy bottoms unlike western sides, which are rocky or stony (see Fig. 29) (Nie-
mela et al. 1993, Koistinen et al. 2001).

Relatively high numbers of black guillemots in the coastal waters of Solovetski and
Anzerskij Islands (Fig. 35) were also noteworthy. The observed densities 3.9 birds /km?
in 1999 and 1.25 birds /km?in 2004 based on staging areas (see Table 5) and 1.81 birds/
km?based on transect line counts in 2004 (see Table 7), was as high as the densities in
its most important wintering areas in the Baltic Sea (Durinck et al. 1994).

The huge concentration of 55 000 wigeon in Unskaya Bay in 2004 was one of the
most important findings of the expeditions. Such big concentrations are rarely recor-
ded even in the best wetland areas of Europe (e.g. Heath & Evans 2000, Pettay et al.
2004). The concentration represents about 4.6 % of the whole flyway population 1 200
000 (estimate from Hagemeijer & Blair 1997, Delany & Scott 2002). In particular the
shallow north - north-western and north-eastern parts of the bay seems to be very
important staging area for wigeons and the concentration carry out clearly the criteria
of important bird areas (IBA) in Europe (Heath & Evans 2000).

Nearly all the concentrations in the most important areas (except eider, Table 5) as
well as many other concentrations (Appendix 5) and densities of transect line counts
(Table 7) were bigger in 2004 than in 1999. This could be caused by more unsuitable
migration weathers in 2004 than in 1999 (see section 2.3.). Due to unfavorable mi-
gration weathers birds may have stopped migration more often than during better
migration weather. By way of comparison, the heaviest migrations of each group of
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arctic birds (geese, divers, ducks and skuas) were higher in 1999 than in 2004 (Ap-
pendixes 5-7), probably for the same reason. Migrations were more intensive due
to more suitable migration weathers in 1999 than 2004, since birds prefer to migrate
during the tail-wind (e.g. Alerstam 1990, see also section 3.3.2).

The coastal waters between the Suhoe and Sumskij Posad, southwestern Onega
Bay, are known to be a very important staging area, especially for brent goose and
wigeon (Bianki et al. 1975, Leivo 1993, Kontiokorpi 2002). Unfortunately, due to st-
rong winds and heavy swell conditions the accurate exploration of this area was not
possible. However, in 2004 the evening flight of geese and ducks was counted in the
outer see, even though the species could not be exactly identified this count gave at
least the minimum estimates of the geese and ducks in this area. 20 000 geese and
6 000 ducks recorded in 2004 suggested the high value of the area for waterfowl.

4.6

Transect line counts

The data from transect line counts (see Tables 6-7) revealed that the densities of sta-
ging birds in off-shore areas outside the important staging areas were low. However,
during these expeditions transect lines were counted only while the research vessel
was sailing directly from one study area to another and not along the previously
planned zig-zagging route which should have given better coverage of the most pro-
mising coastal areas —a procedure which would be followed during a more thorough
survey. Since the identification of the most important concentrations of birds and
the related counts of numbers and densities of birds were carried out using another
method (see sections 2.5. and 3.3.), transect line counts were mainly used merely to
provide comparative density values for assessing the importance of staging areas.
Nevertheless, transect line densities give impressions of the general abundance of
species in different sea areas of the White Sea (Table 7). For example the density of
velvet scoters was clearly the highest in eastern Onega Bay, indicating that this area
is generally important for the species also outside the main staging area around
Hedostrov Island. Thus, the information of transect line counts, despite fairly low
densities, is useful to support the results of staging areas and main migration routes
of species (see more accurately Appendix 5). Based on densities of transect line counts
the most important sea area for staging birds were clearly the western part of Onega
Bay (Table 7), which is supported by the observed concentrations outside the lines
(Figs 27-28 & 30).

The Finnish Environment 25 | 2006



Marine mammals

Although marine mammals were not
the primary target species of the ex-
peditions, they were observed during
the expedition almost as assiduously
as birds. Every sighting of a marine
mammal was also noted on the bird
sighting forms. Detecting marine
mammals at sea is more challenging
than observing birds since even a mo-
derate swell can easily conceal the sha-
pe of a seal or a whale between the
waves. Seals on the shore are of course
much easier to detect and identify.

Three species of marine mammals
were recorded during both expedi-
tions: ringed seal (Phoca hispida), bear-
ded seal (Erignathus barbatus) and be-
luga whale (Delphinapterus leucas). These three species are the most widely distributed
marine mammals in the White Sea (Jensen 1993).

The ringed seal was the most frequently observed marine mammal during the ex-
peditions, with total records of about 272 animals (plus 49 unidentified seals) in 1999
and about 450 animals (plus 71 unidentified seals) in 2004. During both expeditions
the highest daily totals were counted on the way from Solovetski Island to Perto-
minsk, with the largest numbers recorded in the vicinity of the Solovetski, Muksalma
and Anzerskij Islands (1st Oct 1999 233 animals and 27th Sep 2004 163 animals plus 57
unidentified seals). The weather conditions during both days were cloudy with light
or weak wind, which facilitated the seal counts. Another very good ringed seal area
was coastal waters of Pertominsk. On 3rd Oct 2004 at least 123 animals was counted
during the low tide resting on stones and beach near the coast line. The highest records
of ringed seals during expeditions are shown in Figure 39.

The bearded seal was not observed so numerously as ringed seal, although few
dozens were recorded during both expeditions. In 1999 about 70 animals were re-
corded, with the better part — a concentration of 50 animals — between Kondostrov
Island and Nimenia Bay in the eastern part of Onega Bay. In 2004 about 37 animals
was recorded, with better concentrations of eight individuals in eastern Onega Bay,
12 individuals around Solovetski and Anzerskij Islands and about 8 individuals off
Pertominsk in Dvina Bay.

The total numbers of fascinating beluga whales were about 70 during expedition
1999 and about 170 in 2004. The highest numbers were observed during both ex-
peditions between Solovetski Island and Pertominsk. In this area 37 animals were

White Whale, Beluga,
(Delphinapterus leucas) is
the only widely distri-
buted marine mammal in
the White Sea.

Photo: Aleksi Lehikoinen
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recorded on 1st Oct 1999 and 114 animals were recorded on 27th Sep 2004, when the
weather conditions were also advantageous to observe marine mammals. The highest
concentrations recorded during the expeditions are shown in Figure 40. In addition
to adults, one sub-adult and three young, greyish-coloured whales were recorded in
1999 and 130 adults and 8 immatures were identified in 2004.

Based on transect line counts (Table 7) and other observations, the most important
sea area for marine mammals were area around Solovetski, Muksalma and Anzerskij
Islands.

. T e B m s i = .

- =

Ringed Seals (Phoca hispida) resting on the stones during the low tide at the mouth of Unskaya
Bay. Photo: Aleksi Lehikoinen

Ringed Seal, Phoca hispida, >10

BELOMORSK

Concentration numbers
QO 1500 Year 1999
® 500 Year 2004

Figure 39. Positions of observed concentrations (> 10 ind.) of ringed seals during the White Sea
expeditions 1999 and 2004.
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Figure 40. Positions of observed concentrations (> 5 ind.) of beluga whales during the White Sea
expeditions 1999 and 2004.
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Conclusions and proposals
for action

The White Sea expeditions were successful. In general, the numbers of migrating
birds recorded were much higher than those reported by Bianki et al. (1975) for se-
veral reasons. Firstly the populations of the migrating arctic birds of the White Sea
flyway have changed from the study days of Bianki. Especially the populations of
geese have increased significantly (e.g. Cramp & Simmons, Delany & Scott 2002).
Secondly knowledge of bird identification have increased during end of the 1990s
and the participants were highly experienced observers, which had the chance to
choose ideal anchorages for the vessel with regard to the observation of migration
and thirdly high-quality equipments (telescopes, binoculars etc.) nowadays make
identification possible from further off than in 1950s or 60s.

The findings from this kind of expeditions do not necessarily give completely
reliable information on the staging areas of arctic birds in the area discussed. The
situation can change rapidly as migration progresses, and sites occupied only by few
birds one day may crowd with large numbers of birds on another day. This was well
documented by comparing the found concentrations of expeditions 1999 and 2004.
The data can clearly reveal that certain areas are important, but cannot be relied upon
to infer that other areas are not important, or to indicate the maximum numbers of
birds that can be seen in any area during a whole migration period. Although many
important staging areas may be revealed even during such brief surveys, other known
and presumed staging areas should be surveyed using extensive counts during the
whole migration period for at least one season, or preferably over two or three years,
to get a more comprehensive idea of bird numbers and the dynamics of concentrations
in different areas.

The expeditions revealed that vessel survey is not the only suitable way to study
staging areas in expansive areas of sea. Other methods for monitoring, surveying and
exploring staging areas and migration routes could be aerial count by aircraft, visual
migration observation in a single place, satellite telemetry and radar transmission.
Advantages, disadvantages and costs of all these five methods are summarized in
Table 8.
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Observing is conducted the whole daylight time near the village of Pertominsk. Observers from right Nikolay V. Lapshin,
Olli Lamminsalo, Pekka Rusanen, also making notes, Timo Asanti, Esko Gustafsson and Aleksi Lehikoinen. Photo: Jorma Pessa
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Table 8. Use of five different study methods of bird migration

tages, weaknesses, costs and use in practice.

in the White Sea area. Their advan-

Method

Advantages

Weaknesses

Costs and use in practice

Vessel sur-

vey (including
opportunity to
use small boat)

* Enables to stop and
spend longer period in
a suitable observation
place

* The vessel can not enter
the areas of shallow waters
(depth < 5 meters)

* Costs are fairly low. Price of
three week expedition around
10 000 euros. Several vessel
surveys have been already car-
ried out.

Enables to higher identi-
fication percent than in
aerial counts, because of
the longer observation
period and thus makes
possible to spot the
uncommon species and
separate different pluma-
ges of the birds

* Because of strong winds it is
seldom possible to use small
boat to enter the shallow
waters

Moving is fairly slow and only
small part of the area can be
surveyed during a single day

Enables to do transect
line counts in deeper
waters (depth > 5 m)

If using the vessel ’Ekolog’,
the survey need to be con-
cluded before 15th October,
when the Baltiskij - Belo-
morsk channel is closed for
the winter

Enables possibility to
observe visual migrati-
on and study migration
routes

Aerial * Enables to survey most « Difficult to detect scarce * Costs are fairly expensive. Op-
surveys parts of the southern species and species, which do timally surveys could be done
White Sea in a single day not aggregate in larger num- once or twice a week during the
bers (e.g. divers). whole migration season. Cost
of one-day-survey is more than
* In theory enables to « Difficult to identify different 1000 euros.
choose optimal survey plumages of the birds
dates with good weather
conditions
* Enables to survey also * Not possible to stop to sur-
the areas of shallow vey of visual migration
water
* Enables to do transect
line counts in all parts of
the sea-area
Visual * Enables to study migra- * Not possible to survey sta- * Costs are low. Food and accom-
migration tion volumes and direc- ging areas outside the ob- modation are cheap. Several
observation tions servation area or nocturnal short periods monitoring pro-
in a single migration jects have been carried out in
area the Belomorsk area (e.g. Leivo

Enables to study diur-
nal rhythms, difference
in timing of migration
between different sexes
or age-classes, or other
details of migration dy-
namics

Several study sites are nee-
ded to determinate the main
migration routes

1993, Kontiokorpi 2002).
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Method

Advantages

Weaknesses

Costs and use in practice

transmission

on volumes and migrati-
on routes

* Enables to study noctur-
nal migration

identified directly from the
radar screen, but species or
taxon of the migrants can be
suggested by the knowledge
of phenology and visual mi-
gration observations.

* Only part of the White Sea
can be scanned from one
spot.

Satellite * Enables to study the * Only small numbers of birds * Expensive. One satellite trans-
telemetry migration individually can be deployed by trans- mitter cost around 4000 euros
including accurate staging mitters. (http://microwave telemtry.com/
sites, migration routes Bird_PTTs/price.php) and Wal-
and timing of migration ker (2005) has proposed that at
and staging periods. least 20 or more transmitters
are needed to generalize the
results to the larger population.
Migration routes of the brent
* Enables to find new un- * Because of small sample size geese and_bevyick swans have
discovered staging areas the results could be difficult been studied in the White Sea
also outside the White to generalize to concern flyway previously (Nolet et al.
Sea area the whole population of the 2001, Green et al. 2002a, 2002b,
flyway. Klaassen et al. 2004).
Radar * Enables to study migrati- * Migrating species can not be * Expensive. However, if there

are suitable weather radars in
Arkhangel and Belomorsk, these
could be used. To our knowled-
ge radar has not been used be-
fore in the White Sea area, but
there are some studies already
in the Baltic Sea area (e.g. see
Alerstam 1990).

Due to data of expeditions the main migration routes of most of the arctic birds
could be determined. The locations where the heaviest migration could be observed,
known as migration channels, are the Zhizhginski Strait, the Pertominsk area and, to
lesser extent, the coast around and south-east of Belomorsk. Such channels could play
an important role in setting up a low-budget monitoring system to study populations’
changes, breeding success and other respect of the ecology of arctic species, as well
as providing basic data on diurnal rhythms, difference in timing of the migration
between different sexes or age-classes, or other details of migration dynamics like it
have been done in Finland and Estonia (e.g. Leivo et al. 1994, Pettay 1996, Kontkanen
1995b, 1996, Lehikoinen & Vdhatalo 2000, Pettay et al. 2004). The monitoring of the
populations of arctic bird species should be ideally conducted both at Zhizhginski and
at Pertominsk at the same time, since their species compositions are quite distinct.

Findings related to the studies of the daily patterns of migration observed during
the expeditions support the idea about the importance of the White Sea Channel and
Pechora Sea regions as research areas, since they evidently contain important staging
areas for many arctic species. Furthermore, from map inspection, it can be supposed
that the White Sea Channel is also a significant migration channel for arctic birds.

Another possible shortcoming of expedition was that potential staging areas could
only be surveyed along 5-10 km wide sectors along either side of the vessel’s route
during good weather conditions. As a result, large sea areas remained uncovered.
However, most staging areas should have been evident, since arctic water birds
normally stay in waters less than 20 meters deep to feed (Durick et al. 1994), and the
vessel sailed in such waters for most of the voyages. Areas that remained undiscove-
red most probably include some stop-over areas in the open sea, and others in waters
right along the coast which could not be reached by the vessel. Base on the results
of the expeditions, especially brent geese and wigeons seem to prefer shallow tidal
bays, which are impossible to reach by the vessel.
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By vessel it is difficult to react to rapid changes in the numbers of staging birds
during a migration period. A survey of the whole White Sea takes at least several
weeks, during which time many migrating species would pass through the area and
many large concentrations would remain undiscovered. If transect line counts were
also widely conducted at the same time, the survey would last for at least another
two weeks.

In conclusion, a survey of staging areas in an area the size of the White Sea cannot
be comprehensively conducted by using a vessel alone. However, using a vessel
survey to map staging areas has some benefits compared to aerial surveys, the other
much used method for counting birds on the sea. These benefits included the long
observation times for each recorded individual (resulting better identification per-
centages, better chances to discern the plumages of birds, and more accurate counts
of numbers of birds), better chances to detect elusive and more sparsely distributed
species like divers and auks, which can easily remain undetected during aerial counts
(Komdeur et al. 1994), and lower costs (Table 8).

Organizing intensive aerial counts over the White Sea would be essential for re-
search into important staging areas. In addition, to get a clear overall idea of the
dynamics of concentrations of migratory arctic species, aerial surveys should be si-
multaneously carried out in adjacent parts of the migration route, i.e. over the White
Sea, Lake Ladoga, the Gulf of Finland and perhaps Estonian waters. Since the timing
of peak migration differs in many arctic species the surveys needed to be made several
times during the migration period to get overall view of concentrations of most of
the species. In addition to aerial counts, vessel surveys should also be organized in
certain limited areas.

Research projects like this are necessary to give keys for the adequate protection
of arctic migrants. The impact of conservation measures taken in these birds’ relati-
vely well-known and protected breeding and wintering areas in Western Europe is
somewhat diminished if their staging areas along their migration routes remain unk-
nown and unprotected. In general, staging areas are very sensitive to environmental
risks during migration periods, since very large numbers of birds simultaneously
concentrate in very limited areas.

Since migration routes of many arctic migrating birds are finally started to un-
derstand in the Baltic Sea and the White Sea, after studies of many decades, it start
to be time to collect all the information of the Baltic Sea — White Sea flyway into one
database. This database, would give information of migration routes of each species
including all the known important staging areas and what time of the year areas are
used in larger numbers. Such information would be irreplaceable when measuring
possible effects of oil-spill to birds in different parts of the flyway. The database
would be important when planning to establish new nature protection areas for the
water areas. In case of the White Sea the most important areas for arctic birds are at
least waters off Belomorsk including Suhoe and Virma archipelago, waters around
Hedostrov Island and Solovetski, Muksalma and Anzerskij Islands (also the most
important area for marine mammals) and Unskaya Bay (including the mouth of the
bay). However, the migration of the arctic birds occur not only between the Baltic Sea
and the White Sea, but the breeding areas of most of birds are situated in wide areas
in Russian tundra, that is why the migration continues much further northeast from
the White Sea. How the migration routes of arctic species continue through these
northeastern areas and where the important staging areas are situated, are mostly
unknown. In the future, more attention should be paid to solve how migration of
arctic birds passes through e.g. in Kanin Peninsula and Pechora Sea area.
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Based on the results of expeditions several proposals for action can be proposed:

e Gather all the information of the migration routes and important staging areas
of arctic birds of the White Sea and the Baltic Sea flyway into one publication

e Work out protection plans of the most important staging areas of arctic birds
and sea mammals in the White Sea

* Work out an operation plan in case of possible oil-spill in the White Sea

* Organize aerial survey(s) in the White Sea to explore the shallow water areas,
which could not be studied from the vessel and thus remained less attention
during the expeditions

¢ Organize new expeditions to study the migration routes and search important
staging areas of arctic birds around the Dvina delta, Kanin Peninsula and the
Pechora Sea

* Organize new expeditions to explore the migration routes and search im-
portant staging areas of arctic birds in the White Sea area during the spring
migration

Everybody did also the secretary work. Observations were writ-
ten down on a special form ac-cording to 30-minute periods. In
the evening the daily data was computerized i.e. documented on an
excel-program. Here Pekka Rusanen writes down on the form the
observations that has been an-nounced. Photo: Jorma Pessa
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APPENDIX 1/1

APPENDIXES

Appendix |. The timetable and destinations of the expedition 1999.

21.9.

Arrival at Petrozavodsk, departure by vessel for the Belomorsko — Baltickij
canal, overnight at Lake Onega.

22.9.

Entry to the Belomorsko — Baltiskij canal, all day passing through the locks
of the canal, overnight at Lake Vygozero.

23.9.

All day passing through the canal, overnight near the city of Belomorsk.

24.9.

Arrival at Belomorsk in the morning, entering the White Sea in the evening,
overnight near Osinka Island.

25.9.

Departure for the coast off Suhoe in the morning, departure for Razostrov
Island in the afternoon, overnight of the island.

26.9.

Departure at noon for Kondostrov Island, overnight off the island.

27.9.

Late morning departure, anchoring near delta of the River Njuhtsa in the
afternoon and exploring the delta with small boat, departure for Nimenia
in the evening, overnight on the bay.

28.9.

Departure for Uhtalahti Bay in the afternoon, overnight on the bay.

29.9.

Departure for the Zhuzhmui Island in the late morning, landing and exp-
loration by foot of Great Zhuzhmui Island in the evening, overnight off the
island.

30.9.

Departure for Solovetski Island in the morning, exploration of the western
coast of Solovetski, anchoring at noon, and overnight at the harbour of So-
lovetski Island, exploring the island by foot in the afternoon.

1.10.

Departure for Pertominsk in the morning, arrival in the evening and over-
night at the village of Pertominsk.

2.10.

Allday in Pertominsk area, in the morning anchoring off the coast, and landing
on the mainland with a small boat for the day, moving to Unskaya Bay in the
afternoon and exploring the northern part of the bay by boat and on foot,
overnight at the Pertominsk harbour.

3.10.

All day in Pertominsk, anchored off the coast, returning to the harbour for
the night.

4.10.

All day in Pertominsk area, the vessel moving to an anchorage 10 km off
the coast, then back to the harbor for the night.

5.10.

Morning in the Pertominsk area, the vessel moving to an anchorage off the
coast, departure for Zhizhginski in the afternoon, anchoring and overnight
in the middle of the Zhizhginski Strait.

6.10.

All day in Zhizhginski Strait.

7.10.

All day in Zhizhginski Strait, sailing to the western side of the strait in the
evening for the night.

8.10.

Out into the Zhizhginski Strait in the early morning, all day in the strait,
departure for Belomorsk in the evening.

9.10.

Arrival on the Belomorsk coast during the night, observation of migration
in the morning, entering the Belomorsko — Baltiskij canal through the first
lock in the afternoon, overnight in a harbor of Belomorsk.

10.10.

Observation of migration in the morning, departure for Petrozavodsk at
noon and the expedition ended.
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Appendix 2. The timetable and destinations of the expedition 2004.

21.9. | Departure from Kajaani (Finland) at 9 a.m. by minibus and arrival at the
city of Kem (Russia) 8 p.m.

22.9. | Whole day observation of migration in Kem harbor.

23.9. | Departure Kem at 7 am. and arrival to Suhoe Archipelago at 11:20 a.m.
Departure to Suhoe Archipelago at 1 p.m. and arrival at outer archipelago
of Suhoe 3 p.m. Observation of migration whole evening.

249. |Whole day in outer archipelago of Suhoe — Virma Bays. Afternoon and
evening in Suhoe Archipelago counting the flying geese (present) above the
coast (Suhoe and Belomorsk area).

25.9. | Departure from Suhoe Archipelago early in the morning. Exploring the
southern coastal areas of Onega Bay (inc. Mjagostrov Island) till the Island of
Hedostrov. Departure from Hedostrov at 3 p.m. along the outer archipelago
of Kondostrov Island and arrival at Solovetski at 10 p.m.

26.9. | Whole day in the island of Solovetski. Observing in the village and surroun-
ding areas; the Botanical garden, Boat station and Dolgaya (Long) Bay.

27.9. |Departure from Solovetski at 8:30 a.m. and exploring the southern and
eastern waters of Solovetski Islands and eastern and northern waters of Ant-
zerskij Island. Arrival at the village of Pertominsk in the evening at 9 p.m.

28.9. |Observing migration from the ship outside Pertominsk till 10 a.m. Exploring
staging waterfowls around outer sea-area of Pertominsk from 10 a.m. till 1
p.m. Observing in Pertominsk village area rest of the day.

29.9. |Whole day in Pertominsk and exploring the Unskaya Bay (9:30 a.m. 3:30
p-m.) with little boat.

30.9. | Whole day in Pertominsk observing migration.

1.10. |Whole day in Pertominsk observing migration.

2.10. | Whole day in Pertominsk observing migration.

3.10. |Whole day in Pertominsk observing migration.

4.10. |Departure Pertominsk at 8:00 a.m. and arrival to Zhizhginski Strait at 1:30
p.m.

5.10. |Whole day in Zhizhginski Strait observing migration.

6.10. | Whole day in Zhizhginski Strait observing migration.

7.10. |Departure Zhizhginski strait at 1:00 p.m. and arrival to Solovetski 5:30
p.m.

8.10. |Departure Solovetski at 7:30 a.m. and arrival at Zhuzhmui 11:00 a.m. De-
parture Zhuzhmui 1:00 p.m. and arrival at Belomorsk 3:00 p.m.

9.10. | Observation whole day in the area of southern part of Belomorsko — Baltickij
canal.

10.10. |Departure Belomorsk 7:00 a.m. and arrival at Kajaani 1:00 p.m. Expedition

ended.
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Appendix 3.VWeather conditions during the White Sea expedition 1999.

Date |Temp. |Wind speed (m/s) |Cloudiness | Visibility Other
(°O) and direction information

219. |+13 W5 2=>6/8 10-20 km

229. |+10 WNW 3 4/8 10-20 km (200 m) | occasionally foggy

239. |+6/+13 INW 1/S-SW 2 1-2/8 >20 km

249. |+6/+10 |SE5/N 8 6=>8/8 10-20 km light rain in the
evening

259. |+8/+10 IN8/N12/N9 8=>6/8 10-20 km

269. |+8 N5/E3 8/8 10-20 km

279. |+8 E2-3 8/8 2-4 km rain till 14:00

28.9. |+8 NW-W 6/SW 4 8=>6/8 2-4km/10-20 km |rain forenoon,
showers aftern.

299. |+6/+8 |SE4/SE 12 6=>8/8 >20 km/2-4 km rain forenoon

30.9. |+6 S4/SW 6 5=>3/8 >20 km

1.10. |+10 E2/E4 7=>3=>8/8 |>20 km (1-2km) |occasionally foggy

2.10. [+9 SW 10 8=>6/8 10-20 km(1-2 km) |showers in the
evening

3.10. |+6/+12 |WNW8/S2/E4 |6-8/8 10-20km/4-10 km | occasionally light
rain

410. |+8/+12 |S4/S6 7/8 10-20 km

510. |+8/+10 |[SW4/S6 6=>4/8 2-4 km/>20 km rain till 8:00

6.10. |+6 51-3 0-8/8 4-10 km (<200 m) | whole day foggy

7.10. |+6 NE 4/NE 8/NE 10 |3=>8/8 >20km/4-10km |rain from 16:30

8.10. |+6/+10 |SW 3/SW 14 3=>6/8 >20 km afternoon
showers

9.10. |+8/+10 |SE-E3-5 7-8/8 10-20 km/4-10 km | occasionally rain

10.10. | +6 NE 4 8/8 1-2 km light rain
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Appendix 4. Weather conditions during the White Sea expedition 2004.

Date |Temp. |Wind speed (m/s)and |Cloudiness | Visibility Other information
(°O) direction

229. |+9/+15 |ESE 12/SE 10/SE 14 8/8 4-10 km showers from
16:30

23.9. |+10 SE 12/SE7/0/SW 3/SW |8/8 2-20km/>20 km |rain till 15:30

7

249. |+10/+13|SE7/SE4/S6 5-7/8 >20 km one shower
8:15-9:15

259. |+9/+12 |SE7/SSW 4 7/8 >20 km few showers

269. |+8/+12 E2/S2 4/8 > 20 km whole day very
still

27.9. |+8/+10 |SSE2/ SE 6 8/8 100-200 m/>20 km | foggy morning,
rain 13-19

28.9. |+10 SE4/SE 12/SE 6 8/8 10-20 km/>20 km | weak rain till
17:00

299. |+6/+11 |SSE 6/WSW 3 6-8/8 >20 km weak showers till
16:00

30.9. |+8/+9 |NNW 10/8/12 8=>6/8 2-20km/>20km |rain till 13:30
(heavy 12-13)

1.10. |+6/+8 |WNW3/NW5/NW 12 |5-8/8 >20 km one weak midday
shower

2.10. |+6/+8 |NW5/NNW 10/NNW 5 |5-8/8 mainly >20 km several short
showers

3.10. |+5/+8 |SW0-2 5-8/8 mainly 10-20 km | two afternoon
showers

410. |+7/49 |WSW4/W10/W 6 8=>4=>8/8 |>20 km no rain!

5.10. |+6/+8 |SW 4/SSW 12/SSW 7 2-8/8 >20 km rain in the
evening 21:30=>

6.10. |+8 S12/SW 12 8/8 2-10km/>20km |rain 8:50-10:00

7.10. |+8/+7 |W8/WNW 12-14/W7 |5-8/8 >20 km

8.10. |+5/+3 |N7/E14 8/8 2-10km/10-20 km |rain till 12:00

9.10. |+0/+3 |WNW 2/NW5/NNW 4 |1-7/8 >20 km

10.10. |-2 N-NW 3-5 1-2/8 >20 km occasionally weak

snowing
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Appendix 5. Annotated list of the bird species recorded
during the White Sea expeditions 1999 and 2004.

The figures after the name of each species indicate the total number of individual birds
of the species identified during the expeditions at the White Sea area. Expeditions are
separated with diagonal 1999/2004. For some species these figures are lower than the
corresponding figures in Table 1, which also include some unidentified birds allocated
to each species according to their respective proportions amongst the birds of their
species group identified. For many species largest numbers recorded on any single
occasions or day are also noted.

Abbreviations: ind. = individual, m = migrating, ad = adult, subad = subadult, imm
=immature, cy = calendar year (e.g. 3cy is a bird of the third calendar-year, +3cy is ol-
der than 3cy), the cardinal points are shown using first letters e.g. SW = southwest.

The following 142 species were observed during the expeditions.

Mute swan Cygnus olor 0/4
One flock of four ind. (+1cy) were swimming in the outer archipelago of Suhoe on
24-25™ Oct 04, which is probably the first record of the species in the White Sea area.
The nearest breeding areas are situated in eastern Gulf of Finland in the Baltic Sea
(Hagemeijer & Blair 1997).

Bewick’s swan C. columbianus bewickii 9/2

Surprisingly few sightings were made. Much heavier migration was expected in the
Pertominsk area since it was known that the species uses the south-eastern route on
the way to wintering areas in north-western Europe and based on observations from
Finland the main migration period from the White Sea to the Baltic Sea should have
been during the expeditions: end of September and the first two weeks of October
(Poyhonen 1995). According to Bianki et al. (1993) the bewick’s swan is more abundant
on Dvina Bay than the whooper swan.

Whooper swan Cygnus cygnus 33 /140

Although whooper swan was clearly the most abundant swan species during the
expedition, quite small numbers were observed. Unlike bewick’s swans, whooper
swans are known to concentrate to some extent in the White Sea (Bianki et al. 1975),
but probably due to the late migration of the species (P6yhdnen 1995) no staging
migratory birds were observed during these expeditions. In 1999 39 and in 2004 153
unidentified swans were also observed migrating. The greatest observed migrations
were recorded at Pertominsk: 30™ Sep 04 27 + 35 unidentified swans and 1 Oct 04
7 + 96 unidentified swans. Nearly all the observed whooper swans were adults or
subadults (+1cy) (less than 2% were juveniles), which indicates also that migration
was just at the beginning. Swans are known to migrate in family flocks (including both
parents and juveniles) to their wintering areas and non-breeding birds are known to
migrate before these family flocks (P6yhonen 1995). In the southern Kola Peninsula
thousands of moulting subadult whooper swans are known to concentrate (Bianki
et al. 1975, Scott & Rose 1996).

Bean goose Anser fabalis 1 343 /1 667

Although recorded in fairly large numbers, bean goose was the least abundant of the
four most numerous arctic goose recorded during the expedition. All the birds were
observed on migration. One heavy migration was recorded during both expeditions
at Pertominsk: on 3 Oct 99 1 292 ind. and on 30" Sep 04 1 172 ind. (with the relevant
proportion of unidentified birds added to this sum, the numbers of birds on those days
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were actually much higher). In 1999 bean geese occurred mainly in the same flocks
with white-fronted geese which indicates that they may use same staging areas, and
they are both strongly associated with Pertominsk route (see Fig. 21). However in
2004 bean goose migration occurred bit earlier than white-fronted goose migration.
During the heavy migration on 30" Sep only one white-fronted goose was identified
and larger mixed flocks of bean and white-fronted was not recorded until on 2™ Oct.
This indicates that at least some of the staging areas are different.

Most of the birds recorded were probably so called tundra bean geese, subspecies
rossicus, since all the individuals, which were observed good enough to determine the
subspecies, were identified as rossicus (n = 124). The timing of migration indicates also
rossicus, because birds of nominate subspecies (so called taiga bean goose) migrate
usually earlier in September (P6yhonen 1995, Pessa et al. 2004). Rossicus is known to
breed in tundra area east from Kola Peninsula and fabalis subspecies in taiga zone
from Scandinavia to West Siberia (Pessa et al. 2004). Especially birds of northern Rus-
sia (most of rossicus, according to Delany and Scott 2002 population 600 000 ind., and
eastern birds of fabalis, total population 100 000 ind.) probably use a more south-eas-
tern route to their wintering areas in Central and NW Europe. The yearly numbers of
bean geese observed during autumn migration at Finland have been quite stable and
there is not so big year variation depending on weather, especially wind, conditions
during the migration period as in white-fronts (P6yhonen 1995).

White-fronted goose A. albifrons 5 642 /428

Recorded abundantly in 1999, but in 2004 only few hundreds of birds were recorded
despite several good migrations of geese were recorded. Number of white-fronted
geese recorded from Finland in autumns vary a lot depending on wind conditions
during the migration period (P6yhtnen 1995) and probably north-western winds
during all the good goose migrations in Pertominsk in 2004 have pushed the main
migration route to southeast. Only one heavy migration was recorded in 1999: on 3
Oct Pertominsk 4 401 ind. (with the relevant proportion of unidentified birds added
to this sum, the numbers of birds on that day was actually much higher). Majority of
population, that migrates through NW Russia (1 000 000 ind., Delany & Scott 2002),
seems to use more south-eastern routes over the mainland of NW Russia to their
wintering areas in Europe. The proportion of young birds was fairly low in 2004 (24
%, n = 70) indicating quite poor breeding success.

Grey-lag goose A. anser 0/1

One was migrating in flock of 110 White-fronts. Small numbers of grey-lag geese
is known to breed in western Kanin Peninsula (Bianki et al. 1993) and according to
Follestad & Golovkin (2000) grey-lag goose may occasionally breed in the eastern
White Sea.

Barnacle goose Branta leucopsis 34 490/46 138

Barnacle goose was the most abundant goose species during the both expeditions. The
White Sea is well situated along the migration route of barnacles from their breeding
areas in northern Russia (Novaya Zemlya and adjacent areas) to their wintering areas
in NW Europe. Staging and feeding birds were only on meadows of the White Sea
islands (e.g. Zhizhginski Island ¢.1000 ind. in 1999). According to local ornithologist
(Alexander Cherenkov discussion 26" Sep 04) small numbers of barnacle goose (up
to a few thousands) have been recorded staging on eastern coastal area of Solovetski
Island during autumns. However these birds may have stopped their migration,
because of unsuitable weather. Kontiokorpi et al. (2002) have recorded up to 5 000
staging birds outside Virma-village in south-western White Sea. Barnacles feed on
grasses and they need large open meadows or fields to their stop-over areas (Cramp &
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Simmons 1977). Such areas are scarce in the White Sea area and most of the barnacles
probably use the White Sea in autumns only as a flyway to their wintering areas.

Heavy migration occurred on many days: 3* Oct 99 Pertominsk 6 148 identified
birds, 6" Oct 99 Zhizhginski 6 871 ind., 7" Oct 99 Zhizhginski 17 666 ind. and 30" Sep
04 Pertominsk 2 274 ind., 15t Oct 04 Pertominsk 31 786 ind. and 2" Oct 04 Pertominsk
6 332 ind. In Figs 10 and 14 can be observed that barnacle migration was the most
intensive around noon (1999) and afternoon (2004). Assuming that majority of the
birds had started their migration early in the morning and average flying speed is
about 70 km/h (+ tailwind) (Alerstam 1990) the large majority of birds had probably
departed from areas around Kanin Peninsula about 500-800 km from southern coast
of Dvina Bay. The majority of barnacles were recorded in monospecific flocks, with
only a minority of birds in mixed flocks, mainly with white-fronted and brents. These
mixed flocks have probably formed during migration flight, because e.g. brent and
barnacle geese use different foraging habitats (see also brent goose below). Based on
observations of many bird stations and other observation places in 2005 the heavy
barnacle migration recorded at Pertominsk on the 1st Oct continued till Estonia
(2" Oct) and Sweden (e.g. Oland on 2" - 3 Oct), where good numbers of barnacle
migration were observed (internet pages of Estonian birding society and common
observation report system of Sweden, Svalan). Some thousand were reported in
Southern Sweden, which indicates that at least some barnacles migrated strait till
Northern Sea (observation from Svalan-webpages).

Barnacles used both the Pertominsk and the Zhizhginski routes in large numbers
(see Fig. 23). This is probably exceptional among geese, since Anser geese seem to
clearly prefer the south-eastern route (Pertominsk), and brents northern route (Zhizh-
ginski). A frequently debated detail of barnacle migration is its tendency to follow
coastlines. On the contrary to earlier statements, according to Leivo et al. 2001, barna-
cles do follow coastlines whenever does not result in too much of a detour away from
their main migration direction. This was well proved at the Zhizhginski Strait in 1999
where thousands of barnacles came from different eastern direction (some strait NE,
some even from ESE) and were clearly following the coastline westwards. However,
in 2004 when heavy migration occurred in Pertominsk all the flocks were migrating
strait to SW, over the mainland at the wide front from both sides of Unskaya Bay.

Brent goose B. b. bernicla 16 980/7 500

The second abundant goose species during both expeditions, although if proportions
of unidentified geese were included to sums white-fronts would have been more
numerous in 1999. Brent geese showed clearly prefer western Zhizhginski-Belomorsk
route, since they are commonly known to follow coastlines instead of minimizing the
flight distance during spring migration. This behaviour (also in barnacles to some
extent) facilitates feeding, drinking and resting on route (Green et al. 2002a). Brent
geese have reported to have quite complex migratory system with several stopover
places used in different ways by different individuals. However, same individuals
have noted to use quite often same staging areas during both spring and autumn
migration (Green et al. 2002b).

Very important concentration area is known to exist off the villages of Suhoe and
Virma near Belomorsk, where a flock of 70 000 brents was recorded in autumn 1992
(Leivo 1993, Kontiokorpi 2002). Unfortunately due to heavy swell these areas could
not be explored with care during expeditions. Nevertheless, in 2004 flocks of flying
geese in the evening were counted further out sea above the areas and recorded
20 000 geese (unidentified) give estimate of the minimum numbers of birds and the
importance of the area. Heavy migration was recorded at Zhizhginski on 6-8" Oct
99, 3 328 ind., 9 551 ind. and 3 459 ind., respectively, and at Kem on 22" Sep 04 1 963
ind. One individual of subspecies hrota which are normally breeding in Greenland
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and Svalbard (Delany & Scott 2002) was recorded on 6% Oct 99. A few birds of hrota
are recorded every year during the spring migration of brent geese in the Gulf of
Finland (e.g. Péyhénen 1995).

Wigeon Anas penelope 17 700/89 837

Wigeon is an abundant subarctic migrant in the White Sea, where it concentrates in
large numbers on many bays (Bianki et al. 1975). During the expeditions three large
concentrations were recorded: 55 000 ind. in Unskaya Bay (2004), 10 000 ind. in sout-
hern part of Uhtalahti Bay (1999) and 6 000 ind. (unidentified Anas-ducks, probably
wigeons) in coastal waters off Suhoe and Virma. The last mentioned place, was al-
ready known as an important staging area for wigeon, where Finnish ornithologists
have recorded up to 25 000 birds in autumn (Kontiokorpi 2002). Due to heavy swell,
this area could not be explored intensively during expeditions. However, distant
flying flocks were counted in the evening of 24" Sep 04, giving minimum estimates
of the staging birds. In 1999 in both Uhtalahti and Unskaya Bays white-tailed eagles
(Haliaeetus albicilla) and hunters (Homo sapiens) were disturbing and preying the
staging wigeons. The huge staging numbers in Unskaya Bay is notable, since 55 000
birds comprehends about 4.6 % of total populations of the flyway (estimate from
Hagemeijer & Blair 1997, Delany & Scott 2002).

Several large migrations were recorded. 7" Oct 99 Zhizhginski 1 037 ind., 8" Oct
99 Zhizhginski 2 782 ind., 22" Sep 04 Kem 3 801 ind., 28" Sep 04 Pertominsk 2 922
ind., 30" Sep 04 Pertominsk 13 018 ind. 1 Oct 04 Pertominsk 3 530 ind., 2" Oct 04
Pertominsk 6 418 ind. and 3™ Oct 04 1 555 ind. Wigeon migration was heavy especially
early in the morning and late in the evening at Pertominsk in 2004 and migration was
poor around noon. This indicates that large numbers of wigeons pass the observation
point during the night time when they can not be observed.

Teal A. crecca 175/271

The biggest migrations: 8" Oct 99 Zhizhginski 77 ind., 22" Sep 04 Kem 42 ind. and 1*
Oct 04 Pertominsk 48 ind. The only bigger concentration was recorded on southern
coast of Solovetski Island 42 ind. on 27" Sep 04.

Mallard A. platyrhynchos 420/232

Clearly the biggest staging numbers were observed in Belomorsk: 9" Oct 99 295 ind.
and 9" Oct 04 105 ind. The greatest migration was recorded at Zhizhginski on 8% Oct
99 42 ind.

Pintail A. acuta 439/3 843

Few heavier migrations were recorded: 8" Oct 99 Zhizhginski 281 ind., 22" Sep 04
Kem 400 ind., Pertominsk 1% Oct 04 413 ind., 2"* Oct 04 1784 ind. and 3 Oct 04 785
ind. According to Bianki et al. (1993) pintail’s staging areas and migration patterns
greatly resample those of wigeon. However, very few staging birds were observed
during expeditions unlike wigeon.

Garganey A. querquedula 0/1
One bird was migrating on 22" Sep 04 with great migration day of Anas-ducks.

Shoveler A. clypeata 14/98

Scarce in 1999, but in 2004 few heavier migration were recorded: 22" Sep 04 Kem 20
ind., 27" Sep 04 Off Solovetski 14 ind. and Pertominsk 1% Oct 04 14 ind., 2™ Oct 04 14
ind. and 3 Oct 04 16 ind.
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Tufted duck Aythya fuligula 51/535

Scarce in 1999, with the greatest record of 19 migrating birds at Zhizhginski on 8" Oct.
In 2004 one moderate migration recorded on 22" Sep at Kem 262 ind. + 70 Aythya sp.
The second highest migration was only 32 ind. at Pertominsk on 29* Sep 04.

Scaup A. marila 1229 /4 360

Scaup was less abundant than expected. No large concentrations were recorded. This
may partly be due to a strict preference to stage and feed in shallow waters (Leivo et
al. 2001, see also Durick et al. 1994) that remained insufficiently explored during this
expedition. Normally scaups concentrate clearly on the Pertominsk route, i.e. in the
south-eastern parts of the White Sea, where they also concentrate in large numbers, up
to 100-1 000 birds/km? (Bianki et al. 1975, 1993). In 2004 clearly the largest migration
numbers were recorded at Pertominsk area, but in 1999 only a few migrating birds
were observed regardless of very active observation on all four days in Pertominsk.
The greatest recorded migration numbers during expeditions were: 8" Oct 99 Zhizh-
ginski 345 ind., 24" Sep 04 Archipelago of Virma 494 ind., 2"-4" Oct 04 Pertominsk
1568 ind., 571 ind. and 361 ind, respectively. Interestingly birds observed on 24" Sep
04 were migrating to southeast (instead of southwest like in other cases) along the
southern coast of Onega Bay, which may indicate that better staging area could be
situated somewhere in the eastern part of the Onega Bay. The migration numbers
were also fairly low comparing for example to numbers recorded in the Baltic Sea
in spring time (Pettay et al. 2004). However, the migration season is fairly long in
autumn starting in early September and continues till November (Pettay et al. 2004),
which why the concentrations and migrations are smaller than in the spring time
when the main migration from the Baltic Sea to Russia occur within two or three
weeks (Pettay 1996). Also the preference of the species to migrate mainly at the night
time complicates the observation. Based on data of expeditions scaup migration is
heavy especially in the early morning (see Fig. 18), indicating that night migrating
birds continue their migration during a few light hours. The sex-ratio changed clearly
during expedition 2004 from male biased in the beginning to female-plumage biased
in the end of the expedition. This indicates that most of the adult males are migrating
in September and in the beginning of October and females and juveniles start their
migration in the end of September.

Eider Somateria mollissima 20 000/12 514

Practically all the birds recorded were staging, and no real migration was proved.
Several large concentrations were recorded e.g. off Hedostrov Island (3700 ind. in 1999
and 2950 ind in 2004), east coast of Zhuzhmui Islands (1500 ind. in 1999, not visited
in 2004), southwest and south side of Solovetski Island (2250 ind. in 1999 and 1880
ind. in 2004), northwest tip of Onezhsky Peninsula (1300 ind. in Zhizhginski in 1999
and 1510 ind. in 2004) and off Pertominsk (3500 ind. in 1999 and 2700 ind. in 2004)
(see also Fig. 33-34 and Table 5). Bianki et al. (1993) classified the eider as a scarce
staging species in Dvina Bay, especially in autumn. Perhaps the staging area along
the Pertominsk coast was unknown to Russian ornithologists. According to Koryakin
etal. (2002) the population of the White Sea is around 10 000 pairs divided half to the
Onega Bay and half to the Kandalaksha Bay.

Remarkably, 98 % in 1999 and 82 % in 2004 of the eiders were moulting males
indicating that juveniles and females use different foraging areas. Proportion of fe-
male plumage birds were higher in very shallow waters near the coast (e.g. on 26
Sep 04 only 30 adult males and 230 female-plumage birds were observed at harbour
of Solovetski), which may partly explain observed biased sex-ratio, because shallow
areas are more difficult to survey by the ship. Some of the eider drakes have probably
bred further northeast and migrated from there to moult in the White Sea, which is
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supported by information in Scott & Rose (1996) and Bianki (1983). However, the eider
population may also be naturally male biased like it has been recorded in the Gulf
of Finland, the Baltic Sea (Kilpi et al. 2003), but perhaps not so heavily as observed
during the expeditions. Eiders winter in large numbers in the White Sea (Bianki et
al. 1975, 1993). No migration occurs from the White Sea to the Gulf of Finland via
eastern Finland (various bulletin of local ornithological societies in Finland). Few
autumn records of eider are known in recent decades despite intensive observation.
This contrast with king eider (several sightings each autumn in eastern Finland), and
especially steller’s eider, which migrates partly through eastern Finland to wintering
sites in the Baltic Sea (Pdyhonen 1995 and Pettay et al. 2004).

King eider S. spectabilis 100/36

King eider was much rarer than common eider. During both expeditions the greatest
numbers were observed in Dvina Bay: off Pertominsk (50 ind. in 1999 and 30 ind. in
2004) and at Zhizhginski Strait (18 ind. in 1999). Unlike common eider, nearly all the
birds were in female-plumage. In 1999 over half of the birds were juveniles and only
a few moulting adult males were recorded and in 2004 all the birds observed better
(29) were juveniles. This species is highly arctic and is known to move westwards from
breeding areas in northernmost Russia in late autumn (Scott & Rose 1996). The main
breeding sites are on the mainland tundra from Cape Kanin (west coast) eastwards
(Cramp & Simmons 1977). However, there are a few breeding records in the White
Sea (Kandalaksha Bay) (Kokhanov 1999). Bianki et al. (1993) classify king eider as a
regular visitor both during migration periods and in winter in the White Sea.

Steller’s eider Polysticta stelleri 2/0

Two individuals during two expeditions was much less than expected, since the size
of winter population of the Baltic Sea is c. 7 000 birds (Scott & Rose 1996) and the
species obviously migrates there via the White Sea route (see Pettay et al. 2004). Ac-
cording to Bianki et al. (1975), steller’s eiders moult regularly in the White Sea channel
each autumn, but only a minority of these birds winter irregularly in the White Sea
(Bianki et al. 1993). The low numbers of expeditions could be explained by the very
late migration period of the species, since the majority of the population do not arrive
to the Baltic Sea before the beginning of December (see Pettay et al. 2004).

Long-tailed duck Clangula hyemalis 270 000/192 000
Long-tailed duck was clearly the most abundant arctic migrant in the White Sea (Bi-
anki et al. 1993). The size of the Northern Russia population is about 4.6 million birds
(Delany & Scott 2002) most of which migrate via the White Sea to the Baltic Sea to
winter (Cramp & Simmons 1977). Although it was clearly the most abundant species
recorded during the expedition, numbers of birds and magnitude of migration were
lower than expected, possible partly due to unsuitable weather conditions. In 2004
all four days in Zhizhginski, good migration place of long-tailed ducks, the wind was
head-wind, S-W, for migrating birds (Fig. 16). The numbers of birds recorded during
expeditions were only 5.0-6.8 % of the whole population, while this percentage was
much higher for Branta-geese (14-32 %) for example (see Table 1 and section 4.1.).
Only three concentrations of moderate numbers of birds were found: 10 000 ind.
near Osinka Island, 8 400 ind. between Zhizhginski and Letniv Navolok and 1 000 ind.
off Pertominsk (Fig. 27, Table 5). Waters between Belomorsk and Mjagostrov Island
and between Zhizhginski and Pertominsk seems to be important stop-over areas for
long-tailed ducks especially when weather conditions are unfavourable for migration.
Importance of the last one of the areas is supported by observations of Bianki et al.
(1975), who have also recorded regularly large numbers of long-tailed ducks on this
part of the Dvina Bay. In transect line counts long-tailed duck was by far the most
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abundant species. The average density of long-tailed ducks were in 1999 and 2004
3.90 birds/km? and 10.94 birds/km?, respectively. The highest densities were found
in western Onega Bay (38.8 birds/km?) and the maximum density along a single line
was 160 birds/km?.

The main migration route was clearly western resembling route of brent geese and
flocks often following the southern coast of Dvina Bay concentrating in Zhizhginski
Strait (Fig. 27). Heavy migration was recorded on three days at Zhizhginski: 6" Oct
9992 000 ind., 7 Oct 99 103 860 ind. and 4™ Oct 04 54 000 ind. These migrations were
dominated by adult males (more than 50 % of birds) and based on long-term studies
of Leivo et al. (2001) adult males migrate a week or so before females and juveniles
in autumn. This indicate that majority of long-tailed ducks had not migrated through
the White Sea. The sex-ratio of long-tailed ducks change due to flock size in the way
that proportion of adult males are higher in bigger flocks (>50 birds in a flock).

Diurnal rhythm of migration included several peaks (see Figs 12 & 16 and section
3.2.2.), which indicates that departure areas are widely dispersed around the White
Sea and long-tailed ducks seem not to concentrate as much in certain staging areas as
many other species. However, according to Leivo et al. (2001) masses of long-tailed
ducks departure usually in autumn in the evening, which is supported by data of 4*
Oct 04. During that evening clear late evening peak recorded and migration continued
strong on next morning (5" Oct 04) indicating that heavy migration occurred during
the whole night. Long-tailed duck is clear nocturnal migrant during spring migration
(Pettay 1996). Long-tailed ducks winter regularly in moderate numbers in the White
Sea (Cramp & Simmons 1977, Bianki et al. 1993).

Common scoter Melanitta nigra 15 000/42 427

Common scoter was abundant arctic migrant in the White Sea (Bianki et al. 1993).
The whole flyway population is 1.6 million birds (Delany & Scott 2002). Four good
staging (4 000-10 000 birds in each) areas were found during the expeditions (Fig. 28,
Table 5). Common scoters evidently use the Pertominsk area and outer archipelago
of Suhoe as a staging area for a longer period, since a similar number of active fee-
ding birds was observable there on several days. In the transect line counts common
scoter was the second numerous species in 2004 (3.8 birds/km?), but scarce in 1999
(0.39 birds/km?). The highest densities were found in the western Onega Bay (11.3
birds/km?). Autumn migration period of Northern Europe common scoters is really
long. Most of the drakes migrate already in July and August to their moulting areas
and females and juveniles start their migration in September (Pettay et al. 2004).
Therefore it was not big surprise that nearly all the common scoters were females or
juveniles (see section 3.2.1.) and because the migration is divided for several months
any heavy migration was not recorded.

All the intensive migrations were recorded at Zhizhginski indicating that common
scoter use same kind of migration route as long-tailed duck: 6-8" Oct 99 2 692 ind.,
2452 ind. and 3 660 ind. and 4" Oct 04 1 159 ind. However, good concentrations of
common scoters were also observed along the eastern route at Pertominsk and at
Hedostrov indicating that common scoters either circle the Onezhsky Peninsula via
Zhizhginski or fly over the peninsula (Fig. 28). Good migration numbers at Zhizh-
ginski and poor at Pertominsk despite the suitable weather conditions indicate that
at least some common scoters circle the peninsula on their way to southern Onega
Bay. However, according to Kokhanov (1983) adult common scoters males cross the
Onezhsky Peninsula west from Pertominsk.

Velvet scoter M. fusca 3 769/12 618
The migration period of velvet scoter is fairly long. Based on intensive daily migra-
tion observations from northwest coast of Estonia during autumn 2004 (3 Jul-12*

The Finnish Environment 25 | 2006



APPENDIX 5/8

Dec) good migration numbers (up to 1 000 birds/day) were recorded already in July
and August and fairly good migrations were observed as late as in the beginning of
December. One third (17 800 ind.) of the total migration sum of autumn had been
observed till 19th Sep (Margus Ellermaa, Estonian birding society literary inf.), which
indicates that huge proportion of the White Sea — Baltic Sea -flyway population had
already migrated before the expedition 2004 was started. Comparing to the total
population of the flyway (1.0 million birds, Delany & Scott 2002), only low numbers
were recorded during the expeditions. However, a probably previously unknown
staging area was found in shallow sandy waters off the Hedostrov Island in Onega
Bay (1 700 ind. in 1999 and 4 200 ind in 2004). In addjition to this, staging birds were
recorded only on the Pertominsk coast (up to 370 ind.).

The highest densities based on transect line counts were found in eastern Onega
Bay (2.38 birds/km?) and only a few or none birds were found in other sea areas.
The biggest migrations of the expeditions were observed at Pertominsk: 30" Sep—2~
Oct 04,2728 ind., 1292 ind. and 1 812 ind., respectively. Only small numbers were
observed at Zhizhginski during both expeditions (Fig. 29). Bianki et al. (1975, 1993)
found also the highest numbers of velvet scoters at Dvina Bay. Observations indicate
that velvet scoters use eastern migration route and fly over the Onezhsky Peninsula.
This is supported by the fact that velvet scoters have noted to bend straight during
the migration over land areas more often unlike common scoters, which usually
tend to follow coastline. For example during spring migration velvet scoters migrate
normally over the northwest mainland of Estonia, when typically common scoters
are following the coast line.

Our results support the hypothesis that velvet scoters seem to prefer staging areas
with sandy bottom (like both Hedostrov and Pertominsk area). Sandy areas probably
offer food more surely than rocky areas. This preference of sandy bottoms probably
affects to the selection of migration route of velvet scoters. The Finnish side of Gulf
of Finland and the west part of the White Sea are rocky or stony instead of sandy
areas of Estonian side of the Gulf of Finland, the Gulf of Riga and eastern part of the
White Sea e.g. Hedostrov (Niemeld et al. 1993, Koistinen et al. 2001). According to
our data and Poyhonen (1995) and Pettay et al. (2004) velvet scoters are uncommon
in the first two areas, but common or abundant in latter two areas. In 1999 at least
half and in 2004 72 % (n = 295) of migrants were adult males indicating that migrati-
on of females and juveniles was in the beginning, since drakes are migrating at first
(Cramp & Simmons 1977). Diurnal rhythm of migration showed two long peaks at
Pertominsk: one in forenoon and one in evening peak with less intensive migration
around noon and afternoon (Fig. 20). This supports the idea that velvet scoters are
nocturnal migrants during both autumn and spring migration (Pettay 1996).

Goldeneye Bucephala clangula 2 056/1 723

Although goldeneyes migrate in large numbers via the White Sea to the Baltic Sea
to winter, relatively low numbers were recorded during the expeditions. The only
areas where larger flocks of staging birds were recorded was Uhtalahti Bay (100 ind.
in 1999), Pertominsk (200 ind. in 1999 and 110 in 2004) and off Belomorsk (120 ind. in
2004). The maximum density recorded by Bianki et al. (1993), 1000 birds /km?, is much
higher than recorded during our expeditions. Moderate migrations was recorded at
Zhizhginski 7-8" Oct 99, 430 ind. and 750 ind., at Pertominsk 2" Oct 04, 210 ind. and
at Belomorsk 9™ Oct 04, 202 ind. In 1999 about 3/4 and in 2004 83 % (n = 148) of the
goldeneyes were adult males indicating that migration was in the beginning. In the
Gulf of Finland the main autumn migration period is situated in October and in the
beginning of November (Lehikoinen & Vahétalo 2000, Pettay et al. 2004).
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Smew Mergqus albellus 9/11

Surprisingly low numbers were recorded during the expedition, considering that the
size of the flyway population migrating from North Russia to wintering areas in the
Baltic Sea is over 20 000 birds (estimate from Scott & Rose 1996).

Red-breasted merganser M. serrator 440/2 062

Red-breasted mergansers were recorded widely during the expeditions in moderate
numbers. However, the largest numbers of staging birds were recorded in 2004 in
southern coast of Onega Bay including four staging areas over one hundred birds (the
biggest ones 340 ind. in Virma archipelago on 24" Sep 04 and 300 ind. off Hedostrov
Island on 25" Sep 04, see Fig. 36). Other concentration numbers were observed at
southwest coast of Solovetski Island (80 ind. in 1999 and 120 in 2004) and on coastal
waters of Pertominsk (70 ind. in 1999 and 200 in 2004). The only greater migrations
were recorded at Pertominsk: 73 ind. on 30" Sep 04 and 133 ind. on 2" Oct 04. The
species breeds fairly late and young birds of the brood observed at Solovetski on 26"
Sep 04, where still growing their flying feathers.

Goosander M. merganser 309 /287

Goosanders were rarer than previous species, but not uncommon. The biggest num-
bers of staging birds were observed on southwest coast of Solovetski (89 ind. in 1999
and 80 ind. in 2004) and on the coastal waters of Pertominsk (50 ind. in 1999 and 42
ind. in 2004). No clear migration recorded possible, because the migration period
starts later in the end of October and November (Lehikoinen & Vdhatalo 2000, Pet-
tay et al. 2004). However, according to Bianki et al. (1993), the goosander is not very
abundant in the White Sea.

Hazel grouse Bonasa bonasia 1/4
One ind. was seen at Pertominsk on 2" Oct 99 and four ind. on Solovetski Island on
26 Sep 04.

Black grouse Tetrao tetrix 4/9
In 2004, all birds were observed around Pertominsk, where one female flew west-
wards over the Unskaya Bay on 3 Oct 04.

Red-throated diver Gavia stellata 4 956 /4 092

Small concentrations were recorded in western Onega Bay (Fig. 30): on 24-25" Sep 04
outer archipelago of Suhoe and Virma 200 ind. and outside Belomorsk 8" Oct 04 500
ind. This area seems to be clear stop-over place for red-throated diver, before they start
to migrate to the Baltic Sea. This is supported by the information that migration in this
area (on 24-25" Sep 04) was intensive early in the morning and forenoon, indicating
that departure areas are not far away. According to Bianki (1983) densities of 25-40
divers/km? have been reported in the shallow waters off Belomorsk (e.g. the same
area where our highest concentrations were observed). However, due to identification
problem of divers Bianki (1983) could not specify the species, but based on our data
these have probably been red-throated. In transect line counts the average density
was low, only 0.3 birds/km? during both expeditions. Heavy migration recorded on
7-8% Oct 99, 1 583 ind. and 1 537 ind., respectively and on 24* Sep 04, 649 ind. Red-
throated divers preferred clearly Zhizhginski — Belomorsk route (see Fig. 30, section
3.2.3.) and were minority at Pertominsk.

Proportion of adult birds in breeding plumage decreased during expedition 2004
(Fig. 7), which indicate that adults migrate before juveniles. However, typical flock of
red-throated diver included one juvenile and one adult in breeding plumage, which
was calling during the migration flight. According to Leivo et al. (1995) adults are
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leading juveniles in the beginning of autumn migration and teaching the suitable
migration routes. Based on this, the early migrating adults in breeding plumage have
probably failed in breeding or they are more “irresponsible” parents of the family,
since red-throated divers have fairly often only one juvenile (Cramp & Simmons
1977). Heavy migration recorded both in the morning and in the afternoon (Fig. 13).
A hypothesis was formed that the birds passing during the forenoon peaks had pro-
bably departed from the White Sea Channel and afternoon birds had departed much
further around the Kanin Peninsula or the Pechora Sea.

Black-throated diver G. arctica 8 961/14 150

No important staging areas were found and clearly less staging birds were observed
than red-throated divers. In transect line counts the average density was also smaller
than red-throated divers only 0.02 birds/km?in 1999 and 0.14 birds/km? in 2004.
However, heavy migration was recorded on many days: 3rd Oct 99 Pertominsk 2 317
ind., 7* Oct 99 Zhizhginski 2 831 ind. and Pertominsk 30" Sep-2"¢ Oct 04, 3 294 ind.,
2971 ind. and 3 164 ind., respectively. Given figures are identified black-throated
divers, even though total number of migrating divers was much higher, since iden-
tification proportion of divers is fairly low (about 35 %, Table 2). More than 10 000
divers in one day was recorded two times, all at Pertominsk and most of these divers
were black-throated: 3 Oct 99 11 920 ind. (93.4 % of the identified divers were black-
throated), 2™ Oct 04 11 718 (91.5 %). Black-throated divers were abundant in both
the Zhizhginski and the Pertominsk route, however the heaviest migrations were
observed at Pertominsk, indicating that migration may be bit emphasized to eastern
route. Migration included several peaks during fore- and afternoon indicating that
birds have departed from several areas (see Fig. 9, section 3.2.2.). The proportion of
adults in breeding plumage did not decrease, like it did in red-throated, indicating
that there is no difference in migration phenology between adults and juveniles.
The proportion of adult in breeding plumage was very high 94.1 %, indicating low
breeding success. Unlike on red-throated, we did not observe any cases were adult
black-throated diver would have lead juvenile (and called) in migration flight.

Great Northern diver G. immer 9/2

All sightings: in 1999: 2*¢ Oct 3 ind. m, and 3™ Oct 1 ind. m at Pertominsk, 6™ Oct
4 ind. m, and 7* Oct 1 ind. m at Zhizhginski. All non-breeding plumages: one 2cy
and other 1-2cy. In 2004: 1cy and adult in eclipse plumage present on 4" Oct the way
from Pertominsk to Zhizhginski. Great northern diver is a rare vagrant in Finland in
autumn and most of the records are from late autumn from October and November
(accepted record of Finnish rarity committee, www.birdlife.fi/), and some of these
migrants comes definitely from the White Sea.

White-billed diver G. adamsii 5/0

All sightings in 1999: 3 Oct 1 ind. m at Pertominsk, 7" Oct 3 ind. m, and 8" Oct 1
ind. at Zhizhginski. Plumages: four adult summer-plumage and one 1cy. White-
billed diver is scarce, but regular passage of migration in Finland in autumn, from
October to January (e.g. Rissanen et al. 2002, 2003, 2004), which probably winters in
small numbers in the Baltic Sea (Lehikoinen et al. 2003) and some of these migrants
definitely comes from the White Sea.

Red-necked grebe Podiceps grisegena 36/109

Fairly common in the outer archipelago of Suhoe and Virma, where about 50 staging
birds were observed 23-25%" Sep 04. The transect line counts gave density of 0.27
birds/km? in western Onega Bay. The best migrating numbers were at Zhizhginski
11 migrating on 7" Oct 99 and at Pertominsk on 1% Oct 04, where a flock of nine birds
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was observed starting their migration at 19:30, when it was nearly dark. Red-necked
grebes are typically nocturnal migrants (P6yhtnen 1995).

Northern gannet Morus bassana 0/2

Two single 1cy birds were observed in 2004: present bird off Pertominsk on 30" Sep and
migrating bird to SW between Zhuzhmui Island and Belomorsk on 8" Oct. Gannets are
known to breed in Kola Peninsula, in Kharlov island, (northeast Murman) since 1996. In
1998 ca. 35 nest and sites were occupied (Barret & Krasnov 2000). Northern gannetis very
rare vagrant to the Baltic Sea in autumn. For example there are altogether 35 records from
Finland till 2003 (accepted records of Finnish rarity committee, www.birdlife.fi/rk).

Great shearwater Puffinus gravis 1/0

One migrating bird was identified on 24" Sep 1999 near Osinka Island. The species
was not previously recorded in Russia. A detailed note on this observation is publis-
hed in the Russian Journal of Ornithology (Leivo et al. 2000).

Great cormorant Phalacrocorax carbo 38/159

Most of the birds were observed in the western part of Onega Bay and none was
recorded in Pertominsk area. Clearly the biggest numbers were observed in outer
archipelago of Suhoe and Virma 70 ind. on 24" Sep 04. Other concentrations more
than 10 birds were observed at Belomorsk on 9% Oct 99 (15 ind.) and at S coast of
Solovetski Island on 27 Sep 04 (18 ind.). Cormorants have bred in the White Sea in
Kandalaksha Bay in small numbers since 1962 with increasing numbers (Bianki et al.
1997). Small colony was established in Onega Bay in 1980s in the Island of Malaya
Sennukha (Lapshin 2002). In the end of 1990s the total population of the White Sea
was more than 580 pairs including eight colonies in Onega and Kandalaksha Bays
(Koryakin et al. 2002). Breeding birds of the White Sea belong to subspecies carbo,
unlike breeding birds in the Baltic Sea, which belong to subspecies sinensis (Cramp
& Simmons 1977). According to Bianki et al. (1997) breeding cormorants of the White
Sea are known to winter along the coast of Denmark and south-east Sweden, where
they migrate through the Baltic Sea.

White-tailed eagle Haliaeetus albicilla 34 /57

White-tailed Eagles were recorded widely and fairly good numbers during the expe-
ditions. Only clear migration record was on 9" Oct 04 at Belomorsk 8 ind. migrating
to S or SW over the mainland. Others were regarded as present birds. Concentrations
of at least four birds during one day were recorded in Kem (6 birds on 22" Sep 04),
in outer archipelago of Suhoe and Virma (5 birds on 24" Sep 04), Uhtalahti (4), Perto-
minsk (4), Unskaya Bay (4) and Zhizhginski (6 birds on 6" Oct 04). One third in 1999
and more than half in 2004 of the eagles, which age was identified, were immatures
indicating fairly good breeding success in the area. Plumages in 1999: 22ad, 1 5cy, 1
3cy, 1 1cy, 6 imm and in 2004: 16ad, 2 subad, 1 2-3cy, 2 2cy, 2 1cy, 10 imm.

Hen harrier Circus cyaneus 2/4

All sightings: 2 female-plumage m 3™ Oct 99 Pertominsk, 1cy m on 22" Sep 04 Kem,
1 female-plumage present on 27" Sep 04 on Island S from Solovetski and two female-
plumage m on 30" Sep 04 at Pertominsk.

Goshawk Accipiter gentilis 3/4

All sightings: 1cy p on 2™ Oct 99 Pertominsk, 1 m on 6™ Oct 99 Zhizhginski, 1m 8
Oct 99 Zhizhginski, 1cy male m on 1% Oct 04 at Pertominsk, 3 males (lad, 2 1cy) m
on 9™ Oct 04 at Belomorsk.
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Sparrowhawk A. nisus 4/21
The biggest migrations: 4 m both on 30" Sep 04 and on 1 Oct 04 at Pertominsk and
4 m on 9" Oct 04 at Belomorsk.

Rough-legged buzzard Buteo lagopus 33/98

Fairly good migration was recorded at Pertominsk on 30" Sep 04, when 63 birds
migrated to SE. During next day 19 birds more were migrating same directions. The-
se birds must have been migrated over the sea from Kola Peninsula by using good
tailwind during both days.

Golden eagle Aquila chrysaetos 1/0
1 imm was heading S on 3¢ Oct 99 at Pertominsk.

Osprey Pandion haliaetus 4/1
1 was heading S on 22 Sep 04 at Kem.

Kestrel Falco tinnunculus 0/1
1 female-plumage bird was recorded migrating on 25" Sep 04 near Mjagostrov Is-
land.

Merlin F. columbarius 10/8

In three occasions more than one bird observed on one day: two birds were chasing
hen harrier on 27 Sep 04 on Island S from Solovetski, 1 migrating and 1 present bird
was observed on 30" Sep 04 at Pertominsk and 2 m on 7 Oct 04 Zhizhginski.

Peregrine F. peregrinus 6/29

Most of the birds were observed on migration. Most of the birds, whose age was
identified were juveniles (in 1999 2ad 2 1cy and in 2004 6ad 14 juveniles) indicating
good breeding success. However, adult peregrines migrate earlier than juveniles
(Kjellen 1992, Ekroos et al. 2004), which is why most of the adults may have already
migrated. In addition to these birds, three unidentified (2 in 1999, 1 in 2004) large
falcons observed were probably peregrines, as gyrfalcon (Falco rusticolus) is very
rare in the White Sea (Bianki et al. 1993).

Common crane Grus grus 0/1
Voice of crane was heard on 26" Sep 04 at Solovetski Island.

Oystercatcher Haematopus ostralegus 20/97
The biggest numbers were observed at Pertominsk during both expeditions: 2" Oct
99 12 ind., 30" Sep 04 68 ind. m and 2™ Oct 04 11 ind.

Ringed plover Charadrius hiaticula 27 /27
Clearly the largest sightings at Pertominsk: on 2" Oct 99 27 ind. and on 29" Sep 04
19 ind.

Golden plover Pluvialis apricaria 53/112

The biggest day counts: 3™ Oct 99 Pertominsk 28 ind. m, 24™ Sep 04 archipelago of
Suhoe and Virma 24 ind. m and 30* Sep 04 Pertominsk 68 ind. m. All the birds, which
age was identified (59) were lcy.
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Grey plover P. squatarola 67 /76
The biggest day counts: 22" Sep 04 Kem 24 ind. m and 29" Sep 04 Pertominsk 14 ind.
m and 3 p. All the birds, which age was identified (63) were 1cy.

Knot Calidris canutus 0/32
All sighting in 2004: 22nd Sep Kem 2 1cy m, 24" Sep Virma Archipelago a flock of 9
p, 28" Sep Pertominsk a flock of 20 p and 3™ Oct Pertominsk 1 m.

Sanderling C. alba 2/43

All sightings: 1* Oct 99 Pertominsk 2 ind., 27" Sep 04 between Zhizhginski and Lop-
senga 9 lcy m, 28" Sep 04 Pertominsk 28 m, 29-30" Sep 04 Pertominsk 1cy p and 3
Oct 04 Pertominsk 5 1cy m.

Little stint C. minuta 0/17
All sightings in 2004: 22nd Sep Kem 2 m and 28-30" Sep Pertominsk 5-9juv p.

Purple sandpiper C. maritima 66/86

All the purple sandpipers, except three records, were observed at Dvina Bay (Anzers-
kij - Zhizhginski - Pertominsk). The highest day counts: 3¢ Oct 99 Pertominsk 39 ind.
m in 15 flocks, 27 Sep 04 between Anzerskij and Lopsenga 17 m in four flocks and
5% Oct 04 Zhizhginski 18 m in four flocks. Normally, purple sandpipers are observed
feeding on stony shores, and little data has been published about their migration in
northern Europe. The purple sandpiper is a regular autumn visitor to the White Sea,
and winters in large numbers on northern of Kola Peninsula (Bianki et al. 1993). Birds
recorded in the White Sea probably continue their migration to the Baltic Sea, where
purple sandpipers are wintering every year (e.g. Cramp & Simmons 1983).

Dunlin C. alpina 1 749/369

The only wader species recorded in large numbers during the expeditions. Three
staging areas were recorded: 700 ind. on the coast at Belomorsk, 270 ind. (including
100 unidentified small waders) at Unskaya Bay and 400 ind. (all unidentified small
waders) along western shallow waters off Pertominsk. Several moderate migrations
were recorded (unidentified small waders are included in sums): 563 ind. 24" Sep 99,
390 ind. 25% Sep 99, 440 ind. 28" Sep 99, 792 ind. 3™ Oct 99, 374 ind. 2" Oct 04 and 340
ind 3 Oct 04. About 99 % in 1999 and 97 % in 2004 of all the dunlins were juveniles.
The main migration period for adults is July-August (e.g. Lehikoinen & Vahétalo
2000). According to Bianki et al. (1993), the dunlin is by far the most abundant wader
in the White Sea.

Ruff Philomelachus pugnax 0/1
1 ind. was migrating on 24" Sep 04 at Virma Archipelago.

Common snipe Gallinago gallinago 1/10

All sightings: 1 ind. 24" Sep 99 Belomorsk, 1 ind. p 26" Sep 04 Solovetski, 4 ind. p 29"
Sep 04 airport of Pertominsk, 2 ind. p 7" Oct 04 Solovetski and 2 ind. p and 1 ind. m
Belomorsk on 9% Oct 04.

Bar-tailed godwit Limosa lapponica 2/0
All sightings: 29 Sep 99 1 ind. and 3™ Oct 99 Pertominsk 1 ind.

Spotted redshank Tringa erythropus 0/2
2 ind. were migrating on 22" Sep 04 at Kem.
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Ruddy turnstone Arenaria interpres 0/1
1ind. was migrating on 24" Sep 04 at Virma Archipelago.

Red phalarope Phalaropus fulicarius 0/1

1 ind. was swimming 8" Oct 04 close to the vessel outside Belomorsk. The nearest
breeding areas are situated in Novaya Zemlya and Svalbard (Cramp & Simmons
1983). Red phalarope is a rare vagrant in the Baltic Sea area, with only 55 accepted
records of rarity committee from Finland (www.birdlife.fi).

Pomarine skua Stercorarius pomarinus 107 /5
Large numbers of pomarine skuas were recorded during expedition 1999, but species
was rare in 2004. The species” autumn migration along the White Sea — Baltic Sea
route has not been well documented, and autumn observations in Finland are scarce
(P6yhonen 1998b). However, in some years hundreds of birds have been observed
on eastern coast of Sweden, the Baltic Sea (Wirdheim 2000). Also Bianki et al. (1993)
know very few sightings of pomarine skuas in the White Sea, whereas they classify it
as a very abundant species during migration on the northern coast of the Kola Penin-
sula. However, in autumn 1999 hundreds of pomarine skuas (especially young birds)
were recorded all around southern Finland (e.g. Lehikoinen 2000, Lehikoinen et al.
2003) and along the east coast of Sweden (Wirdheim 2000). This indicate very good
numbers of lemmings and high breeding success in the high arctic, since pomarine
skuas are specialized to hunt lemmings during the breeding season (Olsen & Larsson
1997). In Sweden the invasion in autumn 1999 was heavier than ever reported since
1903 (Wirdheim 2000). In Sweden the numbers of yearly observed pomarine and
long-tailed skuas have clearly fluctuated synchronously within a three-year cycle
based on the cycle of lemmings in the Russian tundra (Wirdheim 2000). In 1999 the
invasion of pomarine skuas in the White Sea and the Baltic Sea may have also been
influenced by weather conditions: cold eastern and northeastern winds in Russian
tundra and low pressure in Svalbard area, which may have pushed skuas from their
normal migration route along the northern coast of Norway (Wirdheim 2000).
During expedition 1999 pomarines were observed almost every day. Juveniles were
also recorded even at the Lake Onega and the Lake Vygozero, and large numbers
were observed at the Onega Bay in the White Sea. However, juveniles did not seem
to be ready to migrate, rather they were flying in various directions, with no attempt
to migrate over the mainland. In contrast, adults were recorded only at Dvina Bay,
migrating purposefully southwards (like three of the five individuals in 2004). Ac-
cording to Olsen & Larsson (1997) migration peak in south Scandinavia is 3-4 weeks
after arctic skua and adult pomarines are migrating before juveniles. A total of 38 ad
(37 pale morphs, 1 dark morph), 5 ad/subad, 1 subad and 67 juveniles (mostly nor-
mal, i.e. intermediate morph) were identified. Unlike in arctic skuas, pale morph in
adult pomarines is predominant over whole breeding range (Olsen & Larsson 1997).
The greatest daily sums were in 1999: 28" Sep 21 ind., 3 Oct 29 ind. and 4" Oct 15
ind. All sightings in 2004 concerned adult birds of pale morph indicating a very poor
breeding year: 1st Oct Pertominsk 1+1 heading to S, 2nd Oct Pertominsk 1 S and 8"
Oct between Solovetski and Belomorsk 1 + 1 m.

Arctic skua S. parasiticus 181/241

Fairly large numbers were observed and occurrence was clearly concentrated in Dvi-
na Bay. Two heavy migrations were recorded at Pertominsk: 3 Oct 99, 99 identified
+ 249 unidentified skuas and 30" Sep 04, 154 identified and 208 unidentified skuas
(including huge flock of 96 birds!). In 1999 most of skuas were migrating to southeast
along the coast line, but in 2004 more than half of the (arctic) skuas migrated south-
wards along the Unskaya Bay. A question arose whether these southeast migrating
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birds were heading for the Black Sea region or the Baltic Sea. The former alternative
seems more likely. This hypothesis is supported by data reported by Cramp & Sim-
mons (1983), according to whom there are many migration records of arctic skuas
in the Black and Caspian Sea and at the Lake Aral, from where they are supposed to
continue to the Arabian waters to winter. According to Olsen & Larsson (1997) arctic
skua is a regular, but scarce autumn migrant in Israel. Small numbers of arctic skuas
observed at Onega Bay were also noted migrating to southeast direction. However,
according to extensive research (e.g. Poyhonen 1998a, Olsen & Larsson 1997, Margus
Ellermaa, literary inf.) the arctic skua is a regular and abundant migrant over eastern
Finland and in the Gulf of Finland in autumn (hundreds of birds every autumn), and
these birds must have departed from the White Sea. Migration routes of these skuas
in White Sea are still uncertain (Fig. 32).

In 1999 total of 138 ad, 1 subad and 39 juveniles and in 2004 total of 235 ad and 9 ju-
veniles were identified, indicating fairly poor breeding success in 2004. The breeding
success of arctic skua is not related to rodent densities like in pomarine skua, because
the diet of arctic skuas consists of small invertebrate, fish and plants (Olsen & Larsson
1997). Nearly all the adults were pale morph (in 1999 134 pales and 4 dark, in 2004
234 pales and 1 dark morph) indicating the migrants were predictably Siberian ori-
gin, where more than 90 % are pale morph comparing to breeding birds in Varanger,
northern Norway, where about half are dark morphs (Olsen & Larsson 1997).

Great skua Catharacta skua 3/2

All sightings: 1cy 3 Oct 99 and 1 ind. 5" Oct 99 Pertominsk, 1 ind. 7" Oct 99 Zhizh-
ginski, 1 ind. both 23 Sep 04 and 24™ Sep 04 in outer archipelago of Suhoe and
Virma. The nearest breeding areas are situated in northern Norway (Hagemeijer &
Blair 1997).

Little gull Larus minutus 12/19

Most of the records were made in Onega Bay. The biggest sightings: 11 ind. 28" Sep
99 Nimenia Bay and 6 ind. 25" Sep 04 eastern waters of Kondostrov Island. All the
birds were 1cy.

Black-headed gull L. ridibundus 21/71
All sightings in 2004 were made in Pertominsk, where at least 27ind. were migrating
and 44 ind. were present 28" Sep - 3™ Oct.

Common gull L. canus 840/2 129

The species was common all around the southern White Sea. None bigger concent-
rations were recorded. However, a few moderate migrations were observed: 196 ind.
on 30" Sep 04 Pertominsk, 239 ind. and 268 ind. on 6" and 7* Oct 04 Zhizhginski. In
2004 about 36 % of the birds (n = 1 539, see section 5.2.1.) were juveniles indicating
fairly good breeding success. The total population of the White Sea is around 7 000
pairs (Koryakin et al. 2002).

Lesser Black-backed gull L. fuscus 170/316

Two distinctive subspecies were observed: the nominate subspecies L.f.fuscus (69 ind.
in 1999 and 81 in 2004) and eastern subspecies (known as the eastern black-backed
gull) L.f.heuglini (56 ind. in 1999 and 95 ind. in 2004). In additions, about 200 birds
(including all 1cy birds, 140 ind. in 2004) could not be identified as to their subspecies.
Among these were a few intermediate (adult) birds in which the colour of the back
was between the almost black L.f.fuscus and the slaty-grey of L.f.heuglini. L.f.fuscus was
clearly dominant at Onega Bay (98 ind. in 1999 and 68 ind. in 2004 against 13 ind. in
1999 and 31 ind. in 2004 of L.f.heuglini), whereas L.f.heuglini was much more abundant

The Finnish Environment 25 | 2006



APPENDIX 5/16

in Dvina bay (45 ind. in 1999 and 64 ind. in 2004 against 10 ind. in 1999 and 12 ind. in
2004 of L.f.fuscus) (see also Fig. 41). In 1999 the majority of lesser black-backed gulls
were adults, while in 2004 nearly half (44%) of the birds were 1cy. In the identification
of subspecies, Rauste (1999) was followed. According to Koryakin et al. (2002) nearly
2000 pairs breed in the White Sea area.

Lesser Black-backed Gull, Larus f. fuscus, Larus (f.) heuglini

M Larus f. fuscus
O Larus (f) heuglini

Figure 41. Occurence and proportions of nominative subspecies of lesser black-backed gull Larus f.
fuscus and eastern (sub)species L. (f.) heuglini in different parts of the White Sea during the expedi-
tions 1999 & 2004.

Herring gull L. argentatus 600/720

Herring gull was common all around southern White Sea. Clearly the biggest concent-
ration was observed in Zhizhginski Strait on 7% Oct 04 170 ind. whereas only a few
moderate migration were recorded: 54 ind. on 2™ Oct 04 Pertominsk and 67 ind. on
6th Oct 04 Zhizhginski. Different age classes were identified in 2004 in the following
way: 240 ad 5 3cy, 6 2cy, 3 subad and 167 1cy, indicating good breeding success in
past summer. According to Koryakin et al. (2002) the population of the White Sea is
nearly 10 000 pairs.

Glaucous gull L. hyperboreus 0/6

All sightings in 2004: 2cy m W on 30" Sep Pertominsk, 1cy p on 1 Oct Pertominsk,
lad p on 2™ Oct Pertominsk, 2cy p on 5" Oct Zhizhginski and 2ad m SW on 6" Oct
Zhizhginski. All adults were moulting their primaries (about 3-4 outer primaries were
unmoulted). The closest breeding areas are situated in the northern part of the White
Sea Channel (Koryakin et al. 2002).

Great black-backed gull L. marinus 60/56

The species was noted to be uncommon everywhere during the expeditions. All the
bigger concentrations were observed around city of Belomorsk: 20 ind. on 24™ Sep 99
and 17 ind. on 8" Oct 04, or near smaller villages: 6 ind. on 22" Sep 04 Kem harbor and
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6 ind. 29" Sep 04 Pertominsk. Different age classes were identified in 2004 in the fol-
lowing way: 40ad, 1 3cy, 1 2cy, 14 1cy, which indicate fairly good breeding success.

Kittiwake Rissa tridactyla 8/5

All sightings: 1 ind. on 25" Sep 99 Osinka Island, 2 ind. on 28" Sep 99 Nimenia Bay,
1ind. on 4" Oct 99 Pertominsk, 4 ind. on 7* Oct 99 Zhizhginski, 2 ind. m NW on 227
Sep 04 Kem, 1 ind. on both 1% Oct and 4" Oct 04 Pertominsk and 1 ind. m on 8" Oct
04 outside Belomorsk. All birds were 1cy. Up to 42 pairs of kittiwakes bred in the Kan-
dalaksha Bay during 1987-1991 (Koryakin et al. 2002). Small numbers of kittiwakes
migrate from the White Sea to the Baltic Sea every autumn, mainly in October and
November, although there is a big variation in yearly numbers. In better years few
dozen kittiwakes are recorded around southern Finland, while in some years there
are only a few records (e.g. Ekroos et al. 2004).

Arctic tern Sterna paradisaea 1/1

All sightings: 1cy on 28" Sep 99 at Nimenia Bay and 1cy m SW on 7 Oct 04 Zhizh-
ginski. Arctic tern is the most abundant breeding bird in the White Sea (Koryakin et
al. 2002) and the breeding populations estimates are several tens of thousands (Cramp
1985). According to local ornithologist of Solovetski huge colonies are situated in
islands of Zhizhginski (20 000 pairs), Anzerskij (3 000 pairs), Muksalma (8 000 pairs)
and islands near southern coast of Solovetski (3 000 pairs) (Alexander Cherenkov local
ornithology of Solovetski, discussion 26.9.2004). However, the main migration period
of arctic terns is situated in July and August (Lehikoinen & Vahitalo 2000, Pettay et
al. 2004), which why only a few terns were observed during expeditions.

Common/Arctic tern S. hirundo/paradisaea 5/0
All 1cy.

White-winged tern Chlidonias leucopterus 1/0

1lcy bird was observed on 9" Oct 99 at Belomorsk. A surprising sighting of this fairly
southern species, which closest breeding sites are near the city of Kargopol about 400
km from Belomorsk (Pekka Rusanen, unpublished). According to Bianki et al. (1993)
there are no previous records of the species in the White Sea.

Razorbill Alca torda 68/85

Razorbills were recorded in low numbers during the expedition all over the White
Sea without any bigger concentrations. Weak migration was recorded in Zhizhginski,
where 46 ind. migrating SW or W on 4-7" Oct 04. However, this may be just linked
to feeding flying of the species. According to Koryakin et al. (2002) the breeding
population of the White Sea is more than 3000 pairs and it is as abundant as the
black guillemot. However, about only one tenth of numbers of black guillemot were
observed during expeditions, indicating that most of the razorbills probably migrate
through White Sea Channel to winter coastal waters of Norway. According to Cramp
(1985) there are only a few winter off Murmansk and northern Norway, since most of
the birds of all-age-groups move further southwest. There are only a very few records
in inland Finland of razorbill during recent decades, indicating that razorbills rarely
migrate from the White Sea to the Baltic Sea. All six birds, which were observed good
enough to identify the age, were age class of 1cy, indicating that adults have already
migrated.

Black guillemot Cepphus grylle 1 118/674
Recorded in large numbers during the expedition (cf. razorbill). Most of the birds were
recorded around Solovetski and Anzerskij Islands. The largest concentrations were
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on the SW-S coastal waters of Solovetski Island (260 ind. in 1999 and 310 ind. in 2004)
and off the SE-E coastal waters of Anzerskij Island (220 ind. in 1999 and 90 ind. in
2004) (see also Table 5, Figs. 33 & 35). In other parts of the White Sea the species was
much scarcer (see also Fig. 35). Moderate migration was also recorded in Zizgiski
Strait, where 135 ind. migrating mainly to SW-W on 4-7*" Oct 04 (the highest day of
59 ind. on 5% Oct). Was this migration just linked to feeding flying of the species or
were birds truly migrating to their wintering areas in the middle parts of the White
Sea, remains unconfirmed. The breeding population of the White Sea is around 3 000
pairs (Koryakin et al. 2002) and the species is wintering in good numbers in the White
Sea (Cramp 1985). In 1999, black guillemot was, surprisingly, the third abundant (and
sixth abundant in 2004) species in transect line counts. The average density in 1999
and 2004 was 1.28 birds/km? and 0.38 birds/km?, respectively (see also Table 7). In
2004 about 30 % of birds (n = 456, see section 5.2.1.) were juveniles indicating good
breeding success during past summer.

Puffin Fratercula arctica 14/8

All sightings around Solovetski Island or at Dvina Bay: 5 ind. on 1 Oct 99 around
Solovetski Island, 2 ind. and 7 ind on 6" Oct and 7* Oct 99 at Zhizhginski, 3 ind. on
27" Sep 04 around Solovetski Island, 1 ind. on 27" Sep 04 near Anzerskij Island, 3
ind. on 4™ Oct 04 between Pertominsk and Zhizhginski and 1 ind. on 6™ Oct 04 at
Zhizhginski. A small colony of puffins (2-3 pairs) is known to exist in Onega Bay,
small rocky island called Sennukha between Zhuzhmui and Solovetski Islands (Che-
renkov & Semashko 1994, Koryakin et al. 2002). However, based on observations of
expeditions the total breeding population of the White Sea must be higher or some
birds migrate from north to winter in the White Sea.

Feral pigeon Columba livia 2/9
Only records: 2 ind. on 24™ Sep 99 in Belomorsk area, 1 ind. on 26™ Sep Solovetski
and 8 ind. on 9" Oct Belomorsk.

Common wood pigeon Columba palumbus 0/4
All sightings in 2004: 2 ind. p on 26" Sep Solovetski, and single migrating birds at
Pertominsk on 29* and 30* Sep.

Short-eared owl Asio flammeus 1/6

All sightings: 1 ind. m 6" Oct 99 Zhizhginski (where another unidentified Asio-owl
was observed the same day), 1+1 ind. m on 27 Sep 04 around Solovetski and Zhizh-
ginski Islands and migrating birds at Pertominsk: 1 ind. 29* Sep 04, 1 ind. 30" Sep
04 and 2 ind. 1** Oct 04.

Black woodpecker Dryocopus martinus 0/4
All sightings in 2004: 1 ind. on 26™ Sep in Solovetski Island, 2 ind. on 29* Sep at Per-
tominsk and 1 ind. on 9" Oct Belomorsk.

Great spotted woodpecker Dendrocopos major 19/58

Very abundant in Solovetski Island in 2004, were about 50 ind. were observed on 26"
Sep. Several observations of clearly smaller numbers were recorded at Pertominsk,
Zhizhginski and Belomorsk.

Lesser spotted woodpecker D. minor 0/4
All sightings in 2004: 1 ind. (calling male) on 26" Sep Solovetski, 1 ind. on 29" Sep
Pertominsk, 1 ind. m SE on 3™ Oct Pertominsk and 1 ind. on 9" Oct Belomorsk.
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Three-toed woodpecker Picoides tridactylus 1/3
All sightings: 1ind. on 2" Oct 99 Pertominsk, 1 male on 29 Sep 04 Pertominsk, 1 ind.
on 2"-3 Oct 04 Pertominsk and 1 ind. m S on 9" Oct 04 Belomorsk.

Skylark Alauda arvensis 1/2
1 ind. migrating on 2™ Oct 99 at Pertominsk and two birds present on the beach of
Pertominsk 28-30" Sep 04 and one till 1st Oct.

Shore lark Eremophila alpestris 11/18

All sightings: 5 ind. on 2™ Oct 99 Pertominsk, 6 ind. on 9" Oct 99 Belomorsk, 2 ind. p
on 1% Oct 04 Pertominsk, a flock of 12 ind. m SW on 2" Oct 04 Pertominsk and a flock
of 4 ind. m on 8" Oct 04 Zhuzhmui. Even though passerines were not the primary
target species of the expeditions a fairly good numbers of shore larks were recorded.
Figures are clearly higher than nowadays in southern Finland, where the numbers
declined during in 1950-1970s (e.g. Vdisdnen et al. 1998, Lehikoinen et al 2003). The
species is still a fairly numerous breeding bird in northeastern Norway and Kola
Peninsula, but have disappeared from Finnish Lapland (Hagemeijer & Blair 1997,
Viéisdnen et al. 1998). Most of this population seems to migrate southeastern route
east from Finland, since good numbers (e.g. a flock of more than a hundred birds)
have been reported from Russian side during recent years unlike in southern Finland
(e.g. Loippo 2002).

Barn swallow Hirundo rustica 0/15
All sightings: 10 ind. (mostly juveniles) on 26™ Sep 04 around monastery of Solovetski
and 4 ind. m and 1 ind. p on 9* Oct 04 Belomorsk.

House martin Delichon urbicum 0/2
All sightings: 1 ind. m and 1 ind. p on 9" Oct 04 Belomorsk.

Meadow pipit Anthus pratensis 83/140

The biggest records: 50 ind. on 24" Sep 99 in Belomorsk area, 15 ind. m and 50 ind.
p on 26™ Sep 04 Solovetski and 37 ind. p on 29" Sep 04 Pertominsk (mainly around
the airport).

Red-throated pipit A. cervinus 0/5
A flock of 5 ind. migrated on 26% Sep 04 at Solovetski.

Rock pipit A. petrosus 0/1
1ind. was present on 1** Oct 04 at Pertominsk. The nearest breeding areas are situated
in northern - north-eastern coast of Kola Peninsula (Cramp 1988).

White wagtail Motacilla alba 50/45

Fairly large numbers of 30 ind. on 24" Sep 99 in Belomorsk area and 25 ind. on 28-29*
Sep 04 in Pertominsk, where numbers declined rapidly down to 2-5 ind. on 30™ Sep—1*
Oct 04, when wind turned to northern direction and weather got colder.

Bohemian wagwing Bombycilla garrulus 170/1890

Clearly the greatest record in 1999 was 120 ind. on 2™ Oct 99 at Pertominsk. Good
numbers around Belomorks in 2004 due to good year of rowan berries on 8-9 Oct:
730 ind. m and about 800 ind. p. Small numbers were also observed in Solovetski (120
ind. on 26" Sep 04) and in Pertominsk (max 50 ind./day).
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Wren Troglodytes troglodytes 0/1
1ind. was on 26™ Sep 04 in Solovetski.

Dunnock Prunella modularis 0/6
All birds were recorded in Solovetski on 26" Sep 04.

Robin Erithacus rubecula 6/21
All sightings: 1ind. on 24" Sep 99 in Belomorsk area, 5 ind. on 2™ Oct 99 in Pertominsk,
10 ind. on 26" Sep 04 in Solovetski and 12 ind. on 28-30" Sep 04 in Pertominsk.

Black redstart Phoenicurus ochruros 0/2

1 ind. was recorded on 29-30" Sep 04 at Pertominsk and 2 ind. at the same place on
3 Oct 04. Both individuals were in female-plumage and spent their time around
abandoned buildings at the northern edge of village. Surprising records of this fairly
southern species, which nearest regular breeding areas are situated in Estonia (Pettay
et al. 2004, Hagemeijer & Blair 1997). However, the numbers of vagrants in southern
Finland have been increasing since the 1960s (e.g. Lehikoinen 2003, Lehikoinen et
al. 2003).

Redstart P. phoenicurus 0/2
Singles were recorded in Pertominsk on 28" and 29™ Sep 04.

Eastern stonechat Saxicola torquata maurus 0/1

lcy male was observed on 26 Sep 04 in Solovetski. The White Sea area is situated to
the western edge of the distribution of eastern stonechat. However, according to local
ornithology, stonechat is not a regular breeder in Solovetski (Alexander Cherenkov,
discussion 26.9.2004). Nevertheless there are several breeding records around White
Sea area and even eastern Finland during recent years (Jannes & Nikander 1993,
Hagemeijer & Blair 1997, Lindroos 1998, Kontiokorpi 2002).

Northern wheatear Oenanthe oenanthe 0/6
1 ind. m on 25" Sep 04, 3 ind. on 26" Sep 04 in Solovetski and 2 ind. on 29" Sep 04
in Pertominsk.

Fieldfare Turdus pilaris 1711/2755

Fieldfare was abundant during both years. The biggest sightings: c. 500 ind. m mainly
SW on 24th Sep 99 in Belomorks area, 500 ind. on 1 Oct Anzerskij Island, c. 1000 ind.
on 26™ Sep 04 at Solovetski, 365 ind. m on 3 Oct 04 at Pertominsk and 350 ind. m
and 300 ind. p on 9™ Oct 04 at Belomorks.

Song thrush T. philomelos 11/11

All sightings: 10 ind. on 24" Sep 99 in Belomorsk area, 1 ind. on 2™ Oct 99 in Perto-
minsk, 1 ind. p and 7 ind. night migrating during 3*5 minutes (22:00-24:00) on 21
Sep at Kem and 3 ind. p on 26™ Sep 04 in Solovetski.

Redwing T. iliacus 113 /325

Fairly good night migration of redwings was recorded in the evening of 21<*Sep 04 at
Kem. During periods of 3*5 minutes (between 22:00-24:00) 208 calls were heart. Only
a few migrating birds were heart during other evenings. About 50 ind. were observed
on 24" Sep 99 at Belomorsk area and 26™ Sep 04 at Solovetski.
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Mistle thrush T. viscivorus 2/2
2ind. on 24" Sep 99 in Belomorsk area and two single sightings of migrating birds at
Pertominsk on 29 Sep and 3™ Oct 04.

Chiffchaff Phylloscopus collybita 5/6

All sighting: 4 ind. on 2™ Oct 99 and about five ind. on 30* Sep-3 Oct 04 in Perto-
minsk and 1 ind. on 9" Oct 04 Belomorks. Interestingly, in 1999 1 ind. on 24" Sep in
Belomorks was identified by it’s “tsi-vy” call as a southern race. Others identified
birds had “normal” “hyi” calls.

Willow warbler P. trochilus 0/4
All 4 ind. were recorded on 29* Sep 04 at Pertominsk before cold winds from north.

Goldcrest Regulus regulus 19/19
The largest sightings: 15 ind. in 29th Sep 99 in Great Zhuzhmui Island, 8 ind. on 26"
Sep 04 at Solovetski Island and 7 ind. on 30" Sep at Pertominsk.

Long-tailed tit Aegithalos caudatus 2/165

2 ind. were recorded on 30" Sep 99 at Solovetski. All bigger sightings in 2004: 44 ind.
m and 49 ind. p in several flocks on 29" Sep Pertominsk area, 36 ind. m on 1% Oct
Pertominsk and 25 ind. on 9" Oct 04 Belomorks. Autumn 2004 was good invasion
year for long-tailed tits in southern Finland (Nikkinen 2005).

Willow tit Parus montanus 12/295

Clearly the biggest numbers were recorded on 29* Sep 04 when 229 ind. started to
cross the Unskaya bay heading to S-SW. Small numbers elsewhere, including one
lonely bird on the top of the ship, when the ship was anchored in the middle of Zhizh-
ginski Strait on 4™ Oct 04. The northern willow tits seem to cross larger water areas
easier then southern ones. In southern Finland willow tits have very low tendency
to cross larger water areas (Aalto 2004).

Siberian tit P. cinctus 2/3
2 ind. were recorded on 2™ Oct 99 at Pertominsk and 3 ind. on 26™ Sep 04 in the
village of Solovetski.

Coal tit P. ater 0/27
All sightings: 7 ind. on 26" Sep 04 on Solovetski Island and both 8 ind. and 12 ind. m
on 29 Sep and 3™ Oct 04 at Pertominsk area.

Blue tit P. caeruleus 0/2
Singles were recorded in Solovetski and Belomorsk in 2004.

Great tit P. major 55/60

The species was fairly common in Solovetski, Pertominsk and Belomorsk in 2004.
The biggest day counts were 20 ind. on 2™ Oct 99 at Pertominsk and on 9* Oct 04 at
Belomorsk.

Treecreeper Certhia familiaris 0/3
1 ind. was observed on 26™ Sep 04 at Solovetski Island and 2 ind. on 29* Sep 04 in
Pertominsk area.
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Great grey shrike Lanius excubitor 1/4

All sightings: 1 ind. on 8" Oct 99 at Zhizhginski, 1 ind. on islet in the archipelago of
Suhoe and Virma on 24™ Sep 04, 2 ind. on 26" Sep 04 in Solovetski and 1 ind. on 8"
Oct 04 on Great Zhuzhmui Island.

Jay Garrulus glandarius 3/10

All sightings: 2 ind. on 24" Sep 99 at Belomorsk area, 1 ind. on 2 Oct 99 at Perto-
minsk, 6 ind. on 26" Sep 04 on Solovetski Island and 1-2 ind. in Pertominsk on 29*
Sep - 3 Oct 04.

Magpie Pica pica 20/64
Magpie was fairly common in Solovetski, Pertominsk and Belomorsk, where up to
20 ind. were recorded in 2004.

Jackdaw Corvus monedula 20/27

All sightings at Belomorsk area: 20 ind. on 24" Sep 99 and 7 ind. m and 20 ind. p on
9% Oct 04. According to Kontiokorpi (2002), small numbers of jackdawns winter in
Belomorsk regularly.

Rook C. frugilegus 0/4
lcy bird was recorded on 26" Sep 04 at Solovetski and 1 ind. m and 2 ind. p on 9*
Oct 04 at Belomorsk.

Hooded crow C. corone cornix 423 /940

Common all around the White Sea, especially around settlements, but some numbers
were recorded in the archipelago too. The biggest observed numbers: 150 ind on 7*
Oct 99 at Zhizhginski, 81 ind. on 29™ Sep 04 Pertominsk, 125 ind. on 5" Oct 04 at
Zhizhginski and 282 ind. m and 100 ind. p on 9™ Oct at Belomorsk.

Raven C. corax 99/140

Raven was fairly common during both expeditions. The biggest day counts were 25
ind. on 24™ Sep 99 at Belomorks area and 27 ind. on 29™ Sep 04 at Pertominsk. Some
individuals were quite bold towards humans and were searching for food in the
villages (Solovetski, Pertominsk) with hooded crows unlike in Finland, where raven
is a fairly shy bird.

Starling Sturnus vulgaris 50/45

All sightings: 10 ind. on 24" Sep 99 Belomorsk area, 40 ind. on 9" Oct 99 Belomorsk,
2ind. p on 22" Sep 04 Kem, 46 ind. p on 26™ Sep 04 in Solovetski and 1 ind. in the
same place on 7" Oct 04.

House sparrow Passer domesticus 56/156
House sparrows were fairly common in around settlements. The biggest numbers in
Solovetski, where about 100 ind. on 26" Sep 04.

Tree sparrow P. montanus 2/8
All sightings: 2 ind. on 2" Oct 99 Pertominsk and 8 ind. on 9" Oct 04 Belomorks.

Chaffinch Fringilla coelebs +/177
Chaffinch was fairly common in 2004 in Pertominsk and Solovetski, where up to 80
birds (on 26th Sep 04) were recorded. Smaller numbers were recorded elsewhere.
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Brambling F. montifringilla + /650

The species was common in 2004. Clearly the biggest day count about 400 ind. was
recorded on 28™ Sep 04 in the village of Pertominsk, where flocks of tens of birds
were feeding between the houses. Higher numbers were also recorded in Solovetski,
where 100 ind. on 26™ Sep 04.

Greenfinch C. chloris 2/5
Only sightings: 2 ind. on 24™ Sep 99 in Belomorsk area and 5 ind. on 22" Sep 04 in
Kem.

Siskin C. spinus 25/70
In 1999 only record on 28% Sep 25 ind. migrating at Nimenia. Clearly the biggest day
count 65 ind. on 26" Sep 04 on Solovetski Island. Only singles elsewhere in 2004.

Twite C. flavirostris 0/1
1ind. was migrating along the ship for several hundreds of meters on 7" Oct 04 bet-
ween Zhizhginski and Solovetski.

Redpoll C. flammea 402/614

Redpoll was abundant during both years. The greatest day count in 1999 was recor-
ded in Belomorsk area on 24" Sep 255 ind. migrating E-SE. The biggest day counts
recorded in 2004: 139 ind. m on 25" Sep and 220 ind. on 26" Sep on Solovetski Island.
One nearly albino ind. (redpoll or arctic redpoll) was recorded in Solovetski on 26"
Sep 04, with whole white remiges, tail feathers and underparts. Only the back and
crown was buffish, small faint red spot on forehead and faint dark area in throat.

Arctic redpoll C. hornemanni 0/2
Singles were recorded in mixed flocks with redpolls on 26" Sep 04 in Solovetski and
on 3 Oct 04 in Pertominsk.

Two-barred crossbill L. leucoptera 2/3
2 ind. were recorded on 2™ Oct 99 at Pertominsk and 3 ind. (one male) on 26" Sep 04
in the botanical garden of Solovetski.

Common crossbill L. curvirostra 31/638 (including unidentified crossbills)

In 1999 clearly the greatest record was 24" Sep 28 ind. in Belomorsk area. The species
was more numerous in 2004, especially in Pertominsk area. The biggest day counts
were in 2004 (including unidentified crossbills) at Pertominsk 304 ind. m on 1st Oct
and 113 ind. on 3rd Oct. Heavy invasion of common crossbills were recorded in
southern Finland in summer 2004 (Nikkinen 2005).

Bullfinch Pyrrhula pyrrhula 77 /186
Bullfinch was fairly common in Pertominsk and Belomorsk and abundant in Solo-
vetski on 26™ Sep 04, when about 100 birds were recorded.

Snow bunting Plectrophenax nivalis 9/23

All sightings: 5 ind. on 2" Oct 99 Pertominsk, 3 ind. on 3™ Oct 99 Pertominsk, 1 ind.
on 6" Oct 99 Zizgiski, 1 ind. m on 1 Oct 04 Pertominsk, 1 ind. m and 2 ind. p on 3
Oct 04 Pertominsk, 18 ind. m on 5™ Oct 04 Zhizhginski and 1 ind. m on 7* Oct 04
Zhizhginski.
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Yellowhammer Emberiza citrinella 2/26
Yellowhammer was fairly common in Pertominsk, where up to 23 ind. were recorded
in 2004, but uncommon elsewhere.

Rustic bunting Emberiza rustica (2)/1
1 ind. was recorded on 26" Sep 04 in Solovetski and 2 rustic/little buntings were
observed on 24" Sep 99 around Belomorsk.

Reed bunting Emberiza schoeniclus 35/39

The species was fairly common in Belomorks, Pertominsk and Solovetski, where up
to 19 ind. where recorded.
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Appendix 6. Daily totals of the waterfowls, divers and skuas recorded during
the White Sea expeditions 1999.

Species 9/24 | 9/25 | 9/26 |9/21 |9/28 | 9/29 |9/30| 10/1 | 1072 | 10/3 | 10/4 | 10/5 |10/6 | 10/7 | 10/8 | 10/9 SUM
Cygnus bewickii 8 | 9
Cygnus cygnus 3 1 3 33
Cygnus sp. L) 1 6 1 39
Anser fabalis 14 1292 5 19 12 1343
Anser albifrons 339 5 4401 87 48| 162 5642
Anser sp. 30 94| 55 | 8913 217 55| 855 10220
Branta leucopsis 971 83| 60 17 13 6148 59 30 8371 17666 2142) 1390| 34490
Branta bernicla 5/ 165 4l I Il 40 13 188 3328 9551 3459 178 16980
Anser/Branta 73| 35100 255 785 389 40 30 91836 338 I675| 1140 9164| 2570| 1938 1137143
Anser+Branta Total 74| 3545|  517| I342] 505 88| 0| 43| 40| 112603| 706 1866| 12839 36503 9800| 3506 183977
Anas penelope 42| 15 37| 128/10000| 5000 I 3011 16 1 720 46 1037| 2182 349 17700
Anas crecca | 8 5 32 9 3 36 11 4 175
Anas platyrhynchos | 200 | 14, 10 25 10 | 6 41 311 430
Anas acuta 3 2 2 5 | 3 2 14, 281 25 439
Anas clypeata 1 6 5 | 14
Anas sp. 60 10| 847 97
Aythya fuligula 5 2 1 13 19 5 51
Aythya marila 3 105/ 16 35 3 18 Ul 4 218 345 80 1229
Aythya fuligula/ 52 1 50 5 5 17 19 1 177
marila

Somateria 140/ 99| 400| 5000 100 3550( 800 8000| 2000| 2000{ I500/ 2600( 1150/ 1000 1000/  230| 20000
mollissima

Somateria 2 2 2 I )] 9 1 520 4 19 1 10 4 100
spectabilis

Polysticta stelleri | I 2
Clangula hyemalis 130 11770{ 150 720 130| 1500/2250| 1422| 1000 1250| 526| 10226/ 90009 95072| 21908| 37376 275439
Melanita nigra 185 300| 1891 121 19| 6| 500 2500\ 1740| 1568/ 2370| 2692 2452| 366l 351 20356
Melanita fusca 45 80| 2130| 37 16 3 3 400 18 3 237 441 13 5 3769
Melanita sp. 57 51
Bucephala clagula 6/ 30/ 50/ 65 200 100| 40, 40 200 150 40 61| 40 429, 7150 128 2056
Mergus albellus | | 1 9
Mergus serrator 1 20 9 42| 44| 80| 110] 50 10 8 700 10 54 50 15 440
Mergus merganser 40 6 | 5 89 5 30 10 I 1 12 3 309
Unidentified 3000/ 13260 2000| 5000 100 40| 2000 50 330| 220| 5620 7230 9635 48485
waterfowl

Waterfowl Total | 3564|25863| 104612066 15521| 10345/3253| 12215| 8831 5825| 3830| 16086 94476| 106603| 39162 48566 407252
Bonasa bonasia | |
Tetrao tetrix 4 4
Gavia stellata 10 83 100{ 1lel| 184 50| 39| 276 38 63| 24 13| 1583 1537 531 104 4956
Gavia arctica | 3 30 88| 438 60| 2 193] 12| 2317 795 1034 821 2831 29I 45 8961
Gavia immer 3 I 4 | 9
Gavia adamsii | 3 | 5
Gavia sp. 350 134) 184 98| 361 414] 39| 474] 23| 9440| 2501 3754| 758| 3560 1750| 884 24409
Gavia Total 46| 2201 314) 347| 983 524| 80 943 76| 11922) 3320 4861  3l66| 7932 2573 1033 38340
Podiceps grisegena 4 4 1 I 2 I 1 1 I 1 36

Puffinus gravis
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Species 9/24 | 9/25 | 9/26 |9/21 |9/28 | 9/29 |9/30| 10/1 | 10/2 | 10/3 | 10/4 | 10/5 | 10/6 | 10/7 | 10/8 | 10/9 SUM
Phalacrocorax carbo 3 7 4 1 10 1 | | | 5 45
Haliaeetus albicilla | 4 2 3 1 4 3 4 | 3 5 4 3 39
Circus cyaneus 1 1
Accipiter gentilis | I 3
Accipiter nisus 1 I | 4
Buteo lagopus 18 1 3 4 33
Aquila chrysaetos | |
Pandion haliaetus 3 4
Falco columbarius | 1 3 4 10
Falco peregrinus | | | | 6
Large Falco | 1
Haematopus 2l 12 1 Il 4 20
ostralegus

Charadrius hiaticula 21 )i
Pluvialis apricaria 2 12 28 )] 5 4 53
Pluvialis squatarola 14 3 12 12 10 2 3 10 61
Pluvialis sp. 10 10
Calidris alba )] 1
Calidris maritima I | 39 3 1 3 Il | 66
Calidris alpina 1080 18 I 234 33 6 34 I 1 1749
Gallinago gallinago | |
Limosa lapponica I I 1
Unidentified small | 123 390 25 I 119 419, 3 250 118 30 4 1287
wader

Unidentified large 3 1 | 6
wader

Unidentified 20 2 12
wader

Wader Total 1223|391 0 5 0 6 | 41 415 819, o4 90 123 54 23 0 3328
Stercorarius 2 6 I 9 21 3 29 IS 5 1 8 I 3 107
pomarinus

Stercorarius 6 1 3 19 99 17 2 3 3 | )] 181
parasiticus

Catharacta skua | | 1
Stercorarius sp. | 9 10 B3 2] 2 | 249 13 12 | 12 2 1 334
Skua Total 9 15 I19) 4 512 4 19 3T 45 39 Il ) 4 12 624
Larus minutus | 1 12
Larus ridibundus | 10 5 | 2 | | 2
Larus canus 60 I 200 200 20| 40| 150/ 150| 100 300 10 300 65 235 200 30 820
Larus (f.) heuglini | 4 | 4 15 15/ 10 3 2 3 2 60
Larus fuscus fuscus 2 | 14 18 3 | | | | 2 44
Larus (f.) heuglini/ 20 2| 28 3 3 )] | | 60
fuscus

Larus argentatus 100, 20 500 I5] 15| 200 200 20/ 50 500 10 500 174 I 30 50 905
Larus marinus 20 | | 5 301 10 1 3 1 2 6 2 10 B3
Unidentified large 20 100 120
Larus

Rissa tridactyla )} | 4 8
Sterna paradisaea | |
Sterna paradisaeal 4 5
hirundo
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Species 9/24 | 9/25 | 9/26 |9/27 |9/28 | 9/29 (9/30| 10/1 | 10/2 | 10/3 | 10/4 | 10/5 |10/6 | 10/7 | 10/8 | 10/9 SUM
Chlidonias | |
leucopterus

Alca torda | 6 10 10 | Il 4 | 1 6 )] | 68
Cepphus grylle 2l B3 10 91 910 1 1 35 30 20 | 118
Fratercula arctica 5 2 1 14
Alca/Uria 512 4 3 3 | 5 18
AlcalUrial 2
Fratercula

Columba livia 2 2
Asio flammeus | |
Asio sp. | I
Dendrocopos major 5 1 4 | 19
Picoides tridactylus I I
Dendrocopos/ I
Picoides

Alauda arvensis | |
Eremophila 5 6 I
alpestris

Anthus prantensis 50 4 1 20 5 | | 83
Motacilla alba 30 1 10 3 50
Bombycilla garrulus | 40 120 10 170
Erithacus rubecula | 5 6
Turdus pilaris 600 200 70| 600, 30 200 9 17
Turdus philomelos 10 | Il
Turdus iliacus 50 4 1 200 2 10 15 3 2 | 3 13
Turdus viscivorus 2 2
Unidentified small 8 8
Turdus

Unidentified large 401 100 30 5 300 476
Turdus

Phylloscopus col- | 4 5
lybita

Regulus regulus 3 15 | 19
Aegithalos caudatus 2 2
Parus montanus 2 1 3 12
Parus cinctus 2 1
Parus major 10 15 30 20 5 2 55
Lanius excubitor | |
Garrulus glandarius 2 | 3
Pica pica 10 | )] 5 2 20
Corvus monedula 20 20
Corvus corone 100 | 5 10] 50 50 4 10 40 150 50 43
cornix

Corvus corax 25 3 4 6/ 10 6 15 1 5 15 99
Sturnus vulgaris 10 40 50
Passer domesticus 15 20 5 5 | 56
Passer montanus 2 1
Fringilla coelebs 4

Fringilla 1 4 I

montifringilla

Carduelis chloris 2 2
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Species 9/24 | 9/25 | 9/26 |9/21 |9/28 | 9/29 (9/30| 10/1 | 1072 | 10/3 | 10/4 | 10/5 |10/6 | 10/7 | 10/8 | 10/9 SUM
Carduelis spinus 25 25
Carduelis flammea | 255 37 5 12 49 2 L] 402
Loxia leucoptera 1 1
Loxia curvirostra | |
Loxia sp. 28 1 30
Pyrrhula pyrrhula 2 12 3020 30 10 11
Plectrophenax 5 3 9
nivalis
Emberiza citrinella 2 2
Emberiza rustical 2 2
pusilla/aureola
Emberiza 20 3 10 | | 35
schoeniclus
Unidentified small 221 30 12 3 172
passerine
MAMMALS
Ursus arctos FS 0
Mustela erminea | |
Phoca hispida 3 3 | 233 4 17 10 | 7
Erignathus barbatus 10/ 50 | 5 1 | | 5 | 16
Unidentified seal | | )] 30 15 49
Delphinapterus 319 3 1 8 I 3 90
leucas

The Finnish Environment 25 | 2006 99



APPENDIX 7/1

Appendix 7. Daily totals of the waterfowls, divers and skuas recorded during
the White Sea expeditions 2004.

Species 9/2119/22 | 9/23 | 9/24 | 9/25 |9/26 | 9/27 | 9/28 | 9/29 | 9/30 | 10/1 |10/2 | 10/3 | 10/4 | 10/5 | 10/6 | 10/7 | 10/8 | 10/9 | SUM
Cygnus olor 4 4 4
Cygnus bewickii | | 2
Cygnus cygnus 18 8 2 1 )i 6 3] 1 6 3 3 5 140
Cygnus sp. 3 350 96 90 10 153
Anser fabalis 18 18 72| 144 275 4 35 | 1667
Anser albifrons 45 I 172 81 95 330 125
Anser anser | |
Anser sp. 10 56 60 1006 358/ 593| 5l 20 | 332 2481
Branta leucopsis 1695 5370 17| 3 588 38| 43| 2274|31876| 6332 1187 255| 15| 24 1154 46138
Branta bernicla 1964| 376/ 169 21 469 166 103| 836 345 1893 594 239, 236/ 83 7500
Anser/Branta 64 21555 1172 150/ 127 5751151463 | 11323| 1696) 529 89 44301 12| 98411
Anser+Branta 37141 376(22271| 1408 3| 766 225| 512|10370| 84117|19440| 3378| 2677| 718) 59| 241| 6482 1205| 156989
Total

Anas penelope 913801 207| 1144| 68| 6| 145 3282|55540| 16018| 4730\ 6418| 1805 172| 9l 40 31 75 491 89837
Anas crecca 41 2 6 1 69 1 2 50 51 32 Il | 3 | 150 17 271
Anas | 8 28 2 1 2 8 8 2 35 105 232
platyrhynchos

Anas acuta 4000 2| 12 2 14 32 20 110] 413] 1784) 785 10| 46 3 4 224 3843
Anas querquedula | |
Anas clypeata 12 14 4 3 11 14 14 16 98
Anas sp. 15 10 380 300 100 374 19 9 32 1029
Aythya fuligula 262 26 I3 13 502 4 | | 16 27| IS 9 68| 10| 535
Aythya marila 28| 10| 537 78 30750 133) 261 23| 1568 601 373 238 6l 5/ 810 89 4360
Aythya fuligula/ 00 20 5 | 206 50 122 474
marila

Somateria 6/ 2200 207| 3631| 400| 3933| 2659 300/ 200f 400, 3000 200 2310| 203 98| 787 280 12514
mollissima

Somateria 30 16 | 36
spectabilis

Somateria sp. I | | 13
Clangula hyemalis 327\ 2727| 3877) 3692 5| 4288 741 50{ 51| 185| 3063| 11524 7553030433| 3434|27921|24849| 57| 191684
Melanita nigra 76| 3886| 3571 21748 I| 162| T7418| 3500) 2947 1028 1029| 1444| 3591| 839 125 40| 156 15| 42427
Melanita fusca 31| 66 15| 4946 44| 3718 40| 2738| 1442 1814 355| 38| 36| 323 27| 12| 223| 12618
Melanita sp. 130 130
Bucephala clagula 109 84| 57\ 33| 40| 123| Il I91] 60, 22| 201| 108 6| 66| 15| 76| 138 23| 1723
Mergus albellus 4 4 | | | Il
Mergus serrator 56| 36| 280 860 125 89| 22| 20| 13| 46/ 33| 4l 3012 YA I| 2062
Mergus 51 | 9 5 I 84 4| 4 5 | 2 |4 8 20 14 281
merganser

Mergus 80 10 | 15 106
merganser/

serrator

Unidentified 102) 493 6425 3401 370 2025 260| 1301|1020 547| 100 1) 15129321 25| 52351
waterfowl

Waterfowl Total 91 5400| 7991 16238| 35173| 950| 9376/ 15400| 59919| 24851 | 8808 18093 |27943|82806|32097| 408128985 55201 | 1484| 416642
Bonasa bonasia 4 4
Tetrao tetrix 4 5 9
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Species 9/21 [9/22 |9/23 | 9/24 | 9/25 |9/26 | 9/27 | 9/28 | 9/29 | 9/30 | 10/1 | 10/2 | 10/3 | 10/4 | 10/5 |10/6 | 10/7 | 10/8 | 10/9 | SUM
Gavia stellata 32| 119 784 526 20 IS5 39, 38| 200 338 296/ 146/ 212 203| 32| 180 T7I2| 18 4092
Gavia arctica 84 18] 136 Il 51 47| 4l) 33| 3294| 2971\ 3le4| 1441 7194 84 30691 1231 I 14150
Gavia immer 1 1
Gavia sp. 81| 119] 1637) 2107| 15| 138] 54| 87| 5293| 6043| 826l | 1557| 1658| 261| 44| 296/ 7468 137 35256
Gavia Total 197| 256| 2557| 2744 22| 300 134 158 8787| 9352 I1721| 3144| 2666| 548| 179| 1l67| 9411| 156 53500
Podiceps 39 5 19 4 6 | 14 4 3 6 3 3 2 109
grisegena
Morus bassanus | | 1
Phalacrocorax 5 14 88 53 18 4 1 6 195
carbo
Haliaeetus 6 6 5 4 3 1 4 4 1 4 4 6 6 3 9 64
albicilla
Circus cyaneus | | 2 4
Accipiter gentilis | 3 4
Accipiter nisus 1 | | 1 2 4 5 4 2
Buteo lagopus | 63 19 | 14 98
Pandion haliaetus | I
Falco tinnunculus | |
Falco columbarius | 1 2 | 2 8
Falco peregrinus | 3 | | | 3 3 3 4 2 5 | 29
Small Falco | |
Large Falco | |
Grus grus | |
Haematopus 1 | 4 5 68 Il 91
ostralegus
Charadrius 5 | 1 19 8 | | 34
hiaticula
Pluvialis apricaria 20 15 23 68 3 112
Pluvialis 24 5 12 4 17 5 1 3 )] 16
squatarola
Pluvialis sp. 13 15 3 1 33
Calidris canutus 2 9 20 | 32
Calidris alba 9 28 | | 5 s
Calidris minuta 1 6 9 5 17
Calidris maritima 17 | 2 12 15 18 10 8 3 86
Calidris alpina 36 3 28 | | 4 14] 282 | 369
Philomachus |
pugnax
Gallinago 4 2 3 10
gallinago
Tringa erythropus 1 2
Arenaria interpres |
Phalaropus | |
fulicarius
Unidentified | 6 114 18 I| 47| 300/ 360 60 400 50 2 1359
small wader
Unidentified 12 15 2 13 44 6 | 94
large wader
Unidentified | |
wader
Wader Total 82| 45 59 Il 14] 174] 102| 68| 209| 352 389 370) 417 69| 12/ 10 6 3 2368
Stercorarius )] | 1 5
pomarinus
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Species 9/2119/22 |9/23 | 9/24 | 9/25 |9/26 | 9/27 | 9/28 | 9/29 | 9/30 | 10/1 | 10/2 | 10/3 | 10/4 | 10/5 [10/6 | 10/7 | 10/8 | 10/9 | SUM
Stercorarius I I 3 n | 1 1 154) 2 3 I 5 1l
parasiticus

Catharacta skua | | 2
Stercorarius sp. 1 9 208 I 120
Skua Total 0 1 4 33 121 0 | 1 2 362 B 4 0 0 0 0 8 0] 468
Larus minutus 4 | 1 1 2 | | | 19
Larus ridibundus 25 4 w0 2 1 10 106
Larus canus 181 20| 90| 47 10| 88| II| 48 206 197 169 97| 156 234 249 318 59| 50| 2156
Larus (f) heuglini 3 30 10) 15 | I 28 2 1 3 3 | 95
Larus fuscus 9 12 16| 28/ 3| 10 | | | 8l
fuscus

Larus (f) heuglini/ 1 28 36| 4 4 8 8 20 I 13 3 I 3 | Il 84 124
fuscus

Larus argentatus 250 31 700 26| 65 40/ 16 1 25 8 54 I 34 133 92| 190 3l 120
Larus hyperboreus | | | | 2 6
Larus marinus 6 1 2010 4 9 4 3 6 5 5 4 17 1 14
Unidentified 5 12 21
large Larus

Rissa tridactyla 2 I 5
Sterna paradisaea | |
Alca torda 6 IS 2 22( 16| 10 6 8 85
Cepphus grylle 2 120 2| 410 4 36/ 64 26 102 6 674
Fratercula arctica 4 3 | 8
AlcalUria | |
AlcalUrial |
Fratercula

Columba livia | 8 9
Columba ) I I 4
palumbus

Asio flammeus 2 I | 2 6
Dryocopus I 1 | 4
martius

Dendrocopos 50 | 2 2 | 58
major

Dendrocopos I I | | 4
minor

Picoides | | | 3
tridactylus

Dendrocopos/ |
Picoides

Alauda arvensis 2 2 2 | 4
Eremophila 20 12 4 18
alpestris

Hirundo rustica 10 5 5
Delichon urbicum 5 1 1
Anthus prantensis 1 3 3| 65 | 15| 37 5 5 1 2 4 140
Anthus cervinus 5 5
Anthus petrosus I |
Motacilla alba 3 5 5 AU 5 2 | 59
Bombycilla 120 50 4 8 4 9 3050 5/ T119] 782 1889
garrulus

Troglodytes | |
troglodytes

Prunella modularis 6 6
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Species 9/21 [9/22 |9/23 | 9/24 | 9/25 |9/26 | 9/27 | 9/28 | 9/29 |9/30 | 10/1 | 10/2 | 10/3 | 10/4 | 10/5 [10/6 | 10/7 | 10/8 | 10/9 | SUM
Erithacus 10 4 1 | 2
rubecula
Phoenicurus | | | 1 1
ochropus
Phoenicurus | | 1
phoenicurus
Saxicola torquata | |
Oenanthe | 3 2 6
oenanthe
Turdus pilaris 60| 278 6 28 1030 20 63 39 41| 128 365 4 35| 22| 654 2755
Turdus philomelos 8 3 Il
Turdus iliacus 208 20 8 6| 45 1 2 | 1 5 | 2 )] Il 325
Turdus viscivorus | | 1
Unidentified | 5 | 2 26 | 36
small Turdus
Unidentified 10 5 50 30 35 130
large Turdus
Phylloscopus I 1 I I | 6
collybita
Phylloscopus 4 4
trochilus
Regulus regulus 8 1 4 19
Aegithalos 6 93 36 | 4 25 165
caudatus
Parus montanus 25 30 239 6 | 9 | Il 295
Parus cinctus 3 3
Parus ater 1 8 12 21
Parus caeruleus | I 2
Parus major 15 5 14 4 2 2 21 60
Certhia familiaris | 2 3
Lanius excubitor 2 | 4
Garrulus 6 | 1 | 10
glandarius
Pica pica 10 10 9 5/ 200 10 1 520 64
Corvus monedula 21 21
Corvus frugilegus | 3 4
Corvus corone 400 20 10 4 40 420 400 81\ 300 30 500 300 79 137 13| 25 8| 382 C. 940
cornix
Corvus corax 10 6 I 15 3 5 27 4 1 5 10 1 | 3 200 32) 20] C 140
Sturnus vulgaris 2 3 I 45
Passer domesticus 12 100 10 2 Il 2] 30 156
Passer montanus 8 8
Fringilla coelebs 6 80 50 20 | 10 5 5 | 171
Fringilla 10 400) 180 32| 20 30| 10 650
montifringilla
Carduelis chloris 5 5
Carduelis spinus 65 | 10
Carduelis | |
flavirostris
Carduelis 139, 220 20| 4 15 6 4 89 9 Il 1 | 13 5l 614
flammea
Carduelis | | 2
hornemanni
Loxia leucoptera 3 3
Loxia curvirostra 35 1 2890 95| 112 25 563
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Species

9/21

9/12

9/23

9/24

9/25

9/26

9/11

9/28

9/29

9/30

10/2

1073

10/4

10/5

10/6

10/1

10/8 | 10/9 | SUM

Loxia sp.

26

25

15

Pyrrhula pyrrhula

102

1

14

Plectrophenax
nivalis

3

Emberiza
citrinella

2

Emberiza rustica

Emberiza
schoeniclus

29

Unidentified
small passerine

36

90

54

51

36

251

29 45 64l

MAMMALS

Lepus timidus

Ondatha zibethica

Microtus sp.

Ursus arctos

Mustela vison/
lutreola

Phoca hispida

163

50

82

123

50

C. 450

Erignathus
barbatus

31

Unidentified seal

51

1l

Rangifer tarandus

Delphinapterus
leucas

15

114

173

Unidentified
whale
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The White Sea is situated along the main migration route of millions of arctic waterbirds

that breed in northern Russia and winter in the Baltic Sea and Atlantic regions. Two ornit-
hological expeditions were organized to research the migration routes, directions, daily
rhythms and staging areas during the autumns 1999 and 2004. In this report results of
both expeditions are represented and discussed. In many species remarkable percentages
of the whole White Sea - Baltic Sea flyway populations were recorded and many inter-
nationally important staging areas were found. The expedition 2004 was carried out in
co-operation with Finnish and Russian ornithologists. The report also discuss surveys and
monitoring of arctic bird populations, and emphasizes the significance of conservation of

important staging areas of arctic birds along their migratory routes.
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