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Preface
First edition:

To build up a complete seabird colony database is a long process. Firstly, the historical data should be available and
checked, and secondly, all the data must be registered in the databasc and proofread. To get casy access to the data it
1s also necessary to preparc a menu driven front-end programme.

Registrations of scabird colonies in the Barents Sea Region have becn conducted since the end of the 19th century.
Upto date, a lot of data have been collccted, and it was a need for a system that could systemisc and make the data morc
easily available for rescarch and management purposes.

This report presents the colony databases that are built up for the Barents Sea Region and the Kara Sea. The Barcnts
Sca Region consists of the Norwegian Sca (north of the Arctic Circle), the Barents Sca and the White Sea. Except
from the databasc covering the Norwegian coast, the cditor has supervised and co-ordinated the work to build up the
databascs for Svalbard, thc Russian part of the Barcnts Sea, the Whitc Sca and the Kara Sea. The cditor has also
madc all the maps in this report.

A lot of persons havc taken part in this project. | am gratcful to Bente Brekke, Kenneth Eggen, Kjell Isaksen and
Hallvard Strom for registering the historical data of the Svalbard area into the databasc. Thanks also to all those pcople
who have been outin the field collecting the data. | am grateful to all my Russian collcagues and their institutions
for their enthusiasm and hard work to complete this project. Thanks to V.V. Bianki, N.S. Boiko, V.D. Kokhanov, A E.
Panarin, E.V. Shutova and F.N. Sklyarevich for permission to usc their data from the White Sea. Thanks also to 1.P.
Tatarinkova, R.G. Chemyakin and T.D. Paneva for pcrmission to use their data from the Murman coast in the Barcnts
Sea. | am gratcful to Rob Barrett for comments to the report.

The Directorate for Naturc Management and the Norwegian Polar Institute financed this project. Special thanks
to Morten Ekker for showing a lot of patience in waiting for the colony databascs and cspecially this report to be
completed.

Second edition:
In the second edition some minor corrections have bcen made in the text and most of the maps have been updated.

Thanks to Kjcll Isaksen for proofreading thc manuscript. The printing of the sccond cdition was financed by the
Norwegian Polar [nstitute and thec Norwegian - Russian Commission for Environmental Cooperation.

Vidar Bakken
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Introduction

Aseabird colony database is an important tool for
research and managcment purposcs. Computeriscd
data is in gencral easy accessible, and for examplc in the
case of an marine oil spill during the breeding period, it is
in short timc possible to identify areas with high concen-
trations or vulnerable spccies of breeding seabirds. How-
cver, scabird colony data have a larger cmployment than
just showing conccntrations of scabirds. The management
and research may use the data e.g. to compare arcas in rcla-
tion to biodiversity and dcensitics of seabirds, to identity
important areas for rarc and vulncrable spccies, to estimate
total populations of seabirds in an area and to analyse pop-
ulation trends and historical data. From the databasc it is
casy to producc source data as basis for any type of maps
and tables showing population numbers, trends and colony
distribution. The management may use colony data as a
source for cvaluation of new protected areas or rcvisions of
existing. In the future we will for sure also face new and
challenging employment of scabird colony data.

A presupposition for using thc colony databasc as a
“first choice™ for rescarch and management purposes is that
the databasc always should contain the best available data.
A term to be used is a “dynamic colony database™, which
actually means that the database always should bc updated
as soon as ncw or better data arc available.

Mehlum & Fjcld (1987) published the first seabird
colony catalogue, covering the Svalbard area. The data was
stored in a word processor, but it was desirable to transfer
the data into a database. In 1989 a ncw databasc (dBase
format) was established, and later a front-cnd programme
was developcd by the cditor in the programming language
“Clipper” (Computer Associatcs) named “COLONY ™. After
complcting the material from Svalbard the databasc was, in
co-operation with Russian rcsearch institutions, extended
to also includc the Russian areas of the Barents Sca Region,
including the White Sea. Russian scicntists registcred all
the data from thc Russian arcas. The prescnt version was
completed in 1997, and a total of 1547 colonies are regis-
tered. In addition, more than 3000 colony counts and morc
than 9000 single counts of species arc included. In 1997,
a similar database was establishced for the Kara Sea by
the Arctic and Antarctic Rescarch Institutc (AART1) in St.
Petersburg in co-operation with the Norwegian Polar Insti-
tute. This database contains 179 colonies, 211 total counts
and 321 single counts of spccies. The seabird species rcg-
istered in thc Barents, Whitc and Kara Seas are listed in
Table 1. The institutions that have contributcd in the work
with the databascs are listed in Table 2. In a special ver-
sion of the database, thc scabird colonies along the Norwe-
gian coast north of the Arctic Circle are also included. This
matcrial was imported from an independent colony data-
basc organised and managed by the Norwcgian Institute
for Nature Research (NINA) covering the entire Norwegian
coast. The location of the colonies and thc number of birds

in the colonies along thc Norwcgian coast, north of the
Arctic Circle, to the Russian border are shown in Appendix
1.

The “COLONY” programmc is designed for the accu-
mulation and proccssing of data on seabird colonies. The
database consists of five diffcrent tables: Colony descrip-
tion, Total counts, Counts in study plots, Photo documcnta-
tion and Refercnces. A total of 25 colony breeding spccics
are registcred in the database (Tab. 1).

The geographic scopc of the Barcnts Sca Region data-
basc comprises Svalbard, Franz Josef Land, the western
coast of Novaya Zemlya, thc Nenetski district, the White
Sea and thc Murman coast (Fig.1). The Kara Sca database
covers the eastern coasts of Novaya Zcmlya, the Kara
Sea Islands, thc Severnaya Zcmlya archipelago and the
mainland coast from thc castern Yugor Pcninsula to the
northcastern part of Taimyr as far as 50 km inshore (Fig. 2).
Thc databases allow casy storage and overview of informa-
tion about the location of seabird colonics, breeding spc-
cies and the numbcer of breeding pairs in various ycars.
With minor programme changes, “COLONY™ may also bc
adapted to other areas and seabird specics.

The colony database for the Barents Sca Region has
been used for oil/seabirds impact assessments in the Bar-
cnts Sea (Isaksen er al. 1998), identification of vulncrable
arcas in relation to oil spills (Moc ¢r al. 1999) and for cval-
uation of the protected areas in Svalbard (Theiscn & Brude
1998). In addition, aggregated data from the database arc
used as basis for figures and maps presented in different
magazincs and books (c.g. Bernes 1996, Anon 1998). It is
also planncdto distributc a special version to the local man-
agementagencies in Norway and Russia, and to preparc an
Arctic colony database for guillemots {{/ria sp.).

English namcs of the spccies are given according to
‘The Bird List 2000° prepared by the British Ornithologists’
Union Records Committce (BOU 2000). Contrary to most
Russian literaturc (e.g. Yudin & Firsova 1988), wc have
treated the gull taxon keuglini as a sub-specics of the lesscr
black-backed gull Larus fisscus and not as a sub-specics of
herring gull L. argentatus. In the colony database of the
Kara Sea thelesserblack-backed gull Zerus firscus heuglini
is rcegistered as herring gull, but rcported as Icsser black-
backed gull in this report.

This report presents a summary of selected informa-
tion stored in the tables for Colony descriptions and Total
counts. For each sca area there is a short description of the
physical and biological propcrties and a summary of the
number of breeding scabirds as rcgistered in the databasc.
The cstimated proportion of the number of colonies and
number of breeding individuals rcgistered in the database
in rclation to the expected total number in thc regions is

indicated.
In the databasc, the numbcr of birds in the colonics is
registered as “Pairs” or “Individuals™. In addition, a catc-



Table 1. English names, scientific names and abbreviations of the breeding seabird species registered
in the databases for the Barents Sea Region and the Kara Sea. The species registered as breeding in
the different seas are marked (‘+’ = breeding and registered, *-* = not breeding).

English name Scientific name Abbr. Barents Sea  White Kara
Sea Sea

Northern fulmar Fulmarus glacialis FUGLA + - -
Northern gannet Morus bassanus MOBAS + - -
Great cormorant Phalacrocorax carbo PHCAR + + -
European shag Phalacrocorax aristotelis - PHARI + - -
Pink-footed goose Anser brachyrhynchus ANBRA + - -
Greylag goose Anser anser ANANS + - -
Barnacle goose Branta leucopsis BRLEU + - HHk
Brent goose Bramta bernicla BRBER + - +
Red-breasted goose Branta ruficollis BRRUF - - +
Common eider Somateria mollissima SOMOL + + +
King eider Somateria spectabilis SOSPE + - +
Long-tailed duck Clangula hyemalis CLHYE +% +# +
Sabine’s gull Larus sabini LASAB + - +¥
Mew gull Larus canus LACAN + + -
Lesser black-backed gull  Larus fuscus LAFUS + + +
Herring gull Larus argentatus LAARG + + -
Glaucous gull Larus hyperboreus LAHYP + - +
Great black-backed gull Larus marinus LAMAR + + -
Black-legged kittiwake Rissa triduactyla RITR} + - +
Ivory gull Pagophila eburnea PAEBU + - +
Arctic tern Sterna paradisaea STPAR + + +
Common guillemot Uria aalge URAAL + - -
Briinnich’s guillemot Uria lomvia LURLOM + - +
Razorbill Alca torda ALTOR + + -
Black guillemot Cepphus grylle CEGRY + + +
Little auk Alle alle ALALL + ~ +
Atlantic puffin Fratercula arctica FRARC + + -

*) Species is breeding, but not registered in the colony databasc.
**) The barnacle goose is breeding in the soutwestern part ot the Kara Sca. These colonics are registered

in the Barents Sea databasc.

gory named “Unknown” is used for old counts wherc the
unit is unknown. All population estimates in this report,
cxcept from Table 10, are given as breeding individuols.
In this cstimate the number of pairs given in the database
is multiplied with two and thc numbers given as “Individ-
uals” or “Unknewn” are added unchanged to the estimates
for the total populations. Maps showing the breeding dis-
tribution of cach species in the Barents Sea Region can
be found in Anker-Nilssen et al. (2000). Maps showing
the speeics distribution for the Kara Sea arc presented in
Appendix 2. In addition, a summary table ot all colonics
with geographical location and breeding specics is pre-

sented for each sca arca. The size of the breeding popula-
tions for each species is also indicated in predefined inter-
vals.

This report is divided into separate chapters for the Bar-
ents, Whitc and the Kara Scas, respectively. In cach of these
chapters a gencral descriptions of physical and biological
conditions, population numbers and a list of all the colonics
with the location and the number of breeding individuals for
cach species is presented. The reference list includes all ref-
erences cited in the text as well as references uscd as basis
for the data in the databascs.
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Table 2. Institutions and scientists who have contributed with data to the colony databases for the
Barents Sea Region and the Kara Sea (‘+” = contribution, *-’= no contribution).

Institutions/scientists Country Barents White Kara
Sea Sea Sea

Arctic and Antarctic Research Institute/ Russia + - +

Maria V. Gavrilo

All-Russian Research Institute of Nature Protection Russia + + -

and Reserves/

Irina V. Pokrovskaya and Vladimir Yu. Semashko

Institute of Geography RAS/ Russia + - -

Grigori M. Tertikski

Kandalaksha State Nature Reserve/ Russia + + -

Natalia G. Nikolaeva , Alexander S. Koryakin and

Juri V. Krasnov.

Norwegian Institute for Nature Research/ Norway + - -

Svein-Hakon Lorentsen and Tycho Anker-Nilssen

Norwegian Polar Institute/ Norway + - -

Vidar Bakken and Fridtjof Mehlum

Reserve Museum of Solovki/ Russia - + -

Alexander E. Cherenkov

Tromsg Museum/ Norway + - -

Rob Barrett




The Barents Sea

By Grigori M. Tertitski, Vidar Bakken, Maria V. Gavrilo, Juri V. Krasnov, Natalia G.

Nikolaeva and Irina V. Pokrovskaya

Physical and biological conditions

he information presented also includes the Pechora Sca

and 1s mainly from the Arctic Pilot (1988), Terzicv
et al. (1990), Locng (1991), Sakshaug er al. (1992), Barr
(1995) and Potanin (1996).

The Barcents Sca (Fig. 1) is a relatively shallow
continental sca with an average depth of 230 m and the sizc
is 1 400 000 km?. The maximum depth of 500 m is found
in the western part of the channel Bjernayrenna. Dcpths of
less than 50 m are found on Spitsbergenbanken and in the
southeastern part of the sea. The Barents Sea consists of
threc main watcr masses: coastal water, Atlantic water and
Arctic water, and cach is linked to one of the main current
systems. The coastal water is found closc to the southern
coasts, Atlantic water in the west and central parts, and
Arctic water in the north and castern parts of the Barents
Sea.

In general, the currents in the southern part of the Bar-
cnts Sca arc directcd north and castward, whilc the cur-
rents in the northern part arc directcd westward or south-
westward. The Norwegian Atlantic Current flows into the
Barents Sea along Bjemeyrenna and is called the Nord-
kapp Current. In the Barents Sea, it divides into two main
branches. Onc goes castwards parallel to the Coastal Cur-
rent and changes name to the Murman Current in the Rus-
sian part. The other main current turns north along the
Hopen Trench and divides into smaller branches. The Nor-
wegian Atlantic Current also continues northwards along
the western coast of Spitsbergen until it mecets the cold
Arctic water.

The transition zone between the Atlantic and the Arctic
water masses 1s called the polar front. The mean position
of the front follows mainly the bathymctry in the western
part of the sca. From west it goes from Svalbardbanken
and south of Bjernaya, thcn more northwards towards Stor-
banken and finally heading southeast and around Sentral-
banken. In the western part of the Barents Sca, the polar
front is clearly defined and the position is relatively stable.
In contrast, the polar front in the eastern part of the Barents
Sca creates a broader transition zonc between the warm
and cold water masscs, and the position also changes a lot
during the ycar. The cold Litkc current transport waters
trom the Kara Sea through the Kara Gate Strait. There arc
also two katabatic offshore currents transporting watcr from
the White Sea and the Pechora River.

The Pechora Sea is situated in the southeastcrm corner
of the Barents Sea (Fig. 1). It differs from the rest of the
Barents Sca by a more continental climate and lower salin-

ity due to a strong contincental outflow. In gencral, the
hydrology and the bathymetry do not support high bio-
logical production. Shallow areas prevent penctration of
nutricnt rich watcr of Atlantic origin. The transition zone
between warm water from the Barents Sea and cold water
of the Litke current in the northern part of the Pechora Sca,
is the only stable zone with enhanced pelagic biological
productivity. This zone has the highest abundance of sca-
birds found in the Pcchora Sca (Gavrilo et al. 1998).

An important occanographic featurc in the Barents Sca
is the sca icc that has a major impact on the scabird dis-
tribution. Most of the ice is less than one ycar old and
formed locally. There is some multi-year icc that originates
from the Arctic Basin or has stayed over the summer in the
Barents Sca. The extent of the sca ice varics a lot during
the year and between years. The maximum ice cxtent is
in March-May and minimum in Septcmber or first part of
October. As for the polar front, the largest variation in the
ice distribution is in the castern part of the Barents Sca.
The position of the maximum icc cxtent follows mainly
the polar front in the spring pcriod. In the ice-covered
areas, there arc always somc open tcmporary leads that
can be used by the seabirds. In some arcas as off the fast
ice in the Pechora Sea, ofl’ Zhelanic Cape (northern part
of Novaya Zcmlya), around Franz loset Land and in the
Novaya Zcmlya straits, thcre are several recurring polyn-
yas.

The southern coasts of the Barents Sca consist mostly
of deep fjords, mostly rocky shores and islands. Onc excep-
tion is the eastern coast from the Whitc Sca to the Kara
Gatc, which is low and without rocky shores. Kolguev
Island, as well as the mainland shorcs in this eastcrn area,
have either sandy or abrasion shores formced by soft rocks.
Both habitats arc unsuitable for clitff-breeding birds. In
contrast, the western coast of Vaigach Island and the coasts
of thc Kara Strait and the Yugor Shar straits, consist of
rocky shores, but these rocks are not high cnough to provide
good brecding sites for cliff-breeding scabirds.

Novaya Zemlya is made up of two major islands, the
Northern and the Southern Island, and the total length is
about 1000 km. The western coast of Novaya Zcmlya,
which is the eastern border of the Barents Sea, consists of
many bays and rocky shores suitable for cliff-breeding sca-
birds. Franz Josef LLand, located in the northcastern corner
of the Barents Sca, is an archipelago of 191 islands. The
total arca of the islands is 16 135 km? and the length of
the coastline is 4425 km. The coastline consists mainly of
rocky shores and glaciers.



Svalbard, situated in the northwestern corner of the
Barcnts Sca, consists of many islands and the total arca is
62 679 km*. As for Franz Josetf Land, the coastline con-
sists mainly of rocky shores and glaciers. In most parts of
Svalbard, as in many other areas in the Barcnts Sca, clift-
breeding scabirds can find suitable breeding habitats.

The high density of scabirds in the Barents Sea is
mainly duc to the relative high biological production in
the arca. The highest biological production occurs in the
spring period when the amount of light incrcases and the
melting of the ice starts. For more detailed information,
scc Sakshaug et al. (1992). There arc many registrations
of high densitics of seabirds along the marginal icc edge
in spring, but there is also a great variance in the seabird
density along the icc cdge (Hunt et al. 1996, Krasnov &
Nikolacva 1996). The mechanisms regulating the number
of scabirds along the ice cdge arc unknown.

Foraging arcas for seabirds arc often closcly related to
occanographic or bathymetric fcatures. In the Barents Sca,
the polar front is of great importance as a foraging habitat
for gutllemots (Mchlum ef al. 1998) and also othcr sca-
birds. In the northern part of the Barents Sca, glacier faces
and river outlets from glaciers are also important foraging
arcas for scabirds (Hartley & Fisher 1936, Mehlum 1984).
The main reason is probably concentrations of prey in
the surface waters with low salinity as a consequence of
upwelling.

Scabirds consume a lot of ditferent food items in the
Barents Sea. However, some prey types seem especially
important for many species as somc amphipod specices,
capelin Mallotus villosus, polar cod Borcogadus saida, her-
ring Clupea harengus and sandeel Ammodytes sp. The two
latter arc mainly found in the Atlantic water in the southern
parts of the Barcnts Sca.

Distribution of seabird colonies and number
of breeding birds

Murman coast (Table 3, Figure 3)

The Murman coast is onc of the best-investigated regions
in the Barents Sea in rclation to seabird distribution. The
major part of the 81 scabird colonies is situated within the
Kandalaksha Naturc Reserve. Annual monitoring is carricd
out in the reserve. The scabird colonics outside the reserve
arc less known and information is lacking for many of the
colonies. The total number of breeding seabirds registered
in the databasc is about 388 000 individuals (13 speccics).
The numbers of birds found along the coast decreases east-
wards, and the majority is concentrated in two arcas, the
Gorodetskii Cape (western Murman) and the Seven Island
archipclago (castern Murman).

Black-legged kittiwake Rissa tridactyla is the most
numerous specics and constitutes more than 80% of the
total number of seabirds in the region. Morce than half of
the population is located in the colony at Gorodetsky Cape.
Other large colonics arc situated on Kharlov Island, where
morc than 25 000 pairs arc breeding.

The numbers of common guillemot Uria aalge and
Briinnich’s guillemot Uria lomvia arc registered in less
than 50% of the colonics. The total population registered in
the database is about 21 000 breeding individuals, and the
ratio between the species (common guillemot/Brinnich’s
guillemot) is about 3:1. About 37% of all guillemots in this
region are breeding in the Seven slands archipelago.

The islands arc populated by herring gulls Larus argen-
tatus and great black-backed gulls Larus marinus as well
as common ciders Somateria mollissima, Europcan shags
Phalacrocorax aristotelis, great cormorants Phalacrocorax
carbo, Atlantic puffins Fratercula arctica and black guille-
mots Cepphus grylle. The largest colonies of Atlantic put-
fins, herring gulls and great black-backed gulls are situated
at Ainov islands. Large brecding colonics of Atlantic puf-
fins arc located on Bol’shoi Arsky island and in the Semio-
strovsky archipclago, and large colonics of herring gulls
arc known in the Gavrilovsky archipclago.

Nenetski district (Table 4, Figure 4)

Within the Nenetski district there are registered 51 col-
onies. Of these, 34 (66.7%) have been censused. Data
obtained during the last decade arc available from 16 colo-
nics only. Only onc colony (Shoina River) has been cen-
sused two times in subscquent ycars. Thus, the overall
quantitative data quality must be assessed as poor. It is
known. however, that some recent data exist (an example is
barnacle goosc Branta leucopsis breeding at Kolguev), but
these are not yet published.

The breeding scabirds in this region include ninc spe-
cies with only two cliff-breeding species (black-legged kit-
tiwake and black guillemot), cach found in a single colony.
The most important breeding arca for seabirds in this region
is the so-called “Laida™ and its scaward part including
sandy spits continuing with a system of small lowland
sandy isles (called “Koshki™). Rocky habitats (clifts, small
islands and river canyons) arc used in restricted arcas on
Vaigach in the North Yugor zonc. Most of the colonics
arc found in the Vaigach-Yugor zone and on the Kolguev
Island. The most numerous spccies is the barnacle goosc
Branta leucopsis that constitutes as much as 43% of the
seabird population in the region according to available
data. Next are the glaucous gull Larus hyperboreus and
the lesser black-backed gull Larus fuscus heuglini, which
togcther constitute also slightly more than 40% of the total
population in the region. Other species arc low in numbers,
but one should take into account that specics like common
cider and Arctic tern Sterna paradisaea arc probably heav-
ily underestimated.

Most of the colonics consist of one species only, and the
highest number of brecding spccies in a colony is four (two
colonies). The most widely distributed specics is the bar-
nacle goose that occurs in 60% of the colonics registered.
Specics with low numbers are brent goosc Branta bernicla,
black-legged kittiwake and black guillemot. In general, the
number of breeding individuals in the colonies is low. Only
10 colonics have more than 200 breeding individuals, and
only onc colony has morc than 1000 breeding individuals.



Table 3. Number of seabird colonies and breeding individuals registered on the Murman coast. Within
this region 81 colonies are registered in the colony database.

- Estimated
Species g Estimated No. of breeding proportion of the
28 proportion of the individuals in the total number of
E" s total number of censused colonies (No. breeding
= '§ colonies in the of colonies in individuals in the
s region registered parenthesis) region registered
Z in the database* in the database*
Great cormorant 19 2 3694 (18) 2
European shag 12 2 722 (12) 2
Common eider 16 2 5004 (16) 2
Mew gull 1 2 150 (1) 2
Herring gull 36 3 6568 (18) 4
Great black-backed gull 25 3 3826 (18) 3
Black-legged kittiwake 52 2 323800 (&1)) 2
Arctic tern 3 S# 1860 3) 6
Common guillemot 25 2 16714 (12) 4
Briinnich’s guillemot 25 2 5080 (12) 4
Razorbill 25 2 730 (15) 4
Black guillemot 52 4 3601 (32) 4
Atlantic puffin 22 2 16374 (17) 3
Total 388123

*) 1 =~100%, 2 = 75-100%, 3 = 50-75%, 4 = 25-50%, S = 0-25%, 6 = Unknown, #= Uncertain data
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Figure 3. Location of and total number of breeding individuals in the registered seabird colonies on the
Murman coast.
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Novaya Zemlya (Table 5, Figure 5)

Novaya Zemlya is one of the regions in the Barcnts Sea
Region with the highest density of breeding seabirds. In
total, 61 colonies with atotal number of 1.4 million seabirds
(based upon 53 censused colonies) are registered in the
database. During the last two decades only 16 colonies
have updated information and these comprise probably
only about 1/3 of the total number of breeding seabirds
on Novaya Zemlya. Parts of the western coast of Novaya
Zemlya, especially the southern part, are poorly mapped.
Briinnich’s guillemot comprises 91% of the total number
of seabirds on Novaya Zemlya. The largest colonies
are situated in Bezymyanaya Bay, Arkhangelskaya Bay,
Sakhanikha Bay, Pukhovyi Bay and Oransk Islands.
Black-legged kittiwake is the second most numcrous
species and is registered in 27 colonies all along the western
coast. It often breceds together with Briinnich’s guillemot.
The largest breeding colonies of black-legged kittiwake are
found in the Bezymyannaya Bay and Vilkitski Bay. Also
black guillemot and glaucous gull often breed togethcr
with Briinnich’s guillemots, but these populations are much
smaller. Common guillemots are also breeding in small in
numbers and can be found particularly on the Southern
Island breeding together with Briinnich’s guillemots. One
breeding colony is known on the Northern Island, though
the registration is from 1950 and the colony has not been

45° 50°_70°

investigated since (Cape Lavrova). The Atlantic puffin
1s also breeding on Novaya Zcmlya, but only in small
numbers.

No more than four colonies of little auk Alle alle
are registered on Novaya Zemlya, all situated in the
northern part. Northern fulmars Fulmarus glacialis are
only registered in one colony. This registration is from the
beginning of the 20th century. Since then, no registrations
of breeding birds have been recorded, but it is possible
that thc species may still breed in the area. Common eider
is breeding along the western coast of Novaya Zemlya
(Demme 1946, Pokrovskaya & Tertitski 1993, Strem et
al. 1994, 1995, 1997), but counts exist from one colony
only, situated on the Southern Island. According to Demme
(1946) the total population of common eider was estimated
at 25 000 pairs in the early 1940s. Ivory gulls Pagophila
eburnea are common along the western coast of the
Northern Island during the ice-covered period (Uspenski
1969), but no breeding colonies are registered. One colony
at the northeastern corner of the Northern Island is registered
in the Kara Sea database. Barnacle goose is sprcad all over
the western coast of thc Southern Island and at least up
to Krestovaya Bay at the Northern Island. In the colony
database |1 colonies arc registered on the Southern Island,
which is much less than existed earlier.
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Figure 4. Location of and total number of breeding individuals in the registered seabird colonies in the

Nenetski district.
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Table 4. Number of seabird colonies and breeding individuals registered in the Nenetski district. Within
this region 51 colonies are registered in the colony database.

- Estimated
Species E Estimated No. of breeding proportion of the
=28 proportion of the individuals in the total number of
gE total number of censused colonies (No. breeding
«E § colonies in the of colonies in individuals in the
S region registered parenthesis) region registered
4 in the database* in the database*
Brent goose 2 3# 6 (2) 4#
Barnacle goose 31 2-3 2194 (13) S5#
Common eider 9 S 324 3) S
Lesser black-backed gull 9 S 666 (7) S#
Glaucous gull 15 5 1410 (13) 44
Great black-backed gull | S# 2 (1) S#
Black-legged kittiwake 1 4# 20 (hH 5
Arctic tern 10 5 432 (5) 5
Black guillemot | 5 0 0) 5
Total 5054

*) 1 =~100%, 2 =75-100%, 3 = 50-75%, 4 = 25-50%, 5 = 0-25%, 6 = Unknown, # = Unccrtain data

Franz Josef Land (Table 6, Figure 6)

Franz Joscf Land is thc northernmost archipelago in the
Barents Sea Region. The severe climatic conditions cxclude
many spccies. The distribution of the scabird colonies is
limited by the prescnce of suitable breeding areas, ice
conditions in the straits and surrounding watcrs and the
prey availability.

In total, 87 colonies are registered in Franz Joscf Land
and 10 scabird spccies are found breeding. Only 35 colo-
nics (40%) are censuscd. The probably most numecrous spe-
cies is the littlc auk (62 colonics), but counts cxist from
14 colonies only. The second most numerous specics is
probably black-legged kittwake, and in the database about
68 000 individuals arc registered distributed in 13 colonics.
Howevecr, a total of 26 colonies with breeding black-legged
kittiwakes are registercd. Briinnich’s guillemot is found
breeding in the southern parts of Franz Josef Land only (20
colonies) due to the heavy ice conditions in the northern
areas. Black guillemot is found breeding all over Franz
Josef Land, except thc easternmost islands. Parts of the
Franz Joscf Land is poorly mapped, and there are probably
still many scabird colonics to be discovered.

The northcastern part of the archipelago is the most high
arctic area. Sea ice during the breeding period and that large
glaciers form many islands, exclude many cliff-breeding
seabirds from this area. The central and northcrn parts of
Franz Joscf Land are characterised by the combination of
sea ice and many cliffs along the coasts. Many colonies,
populated mostly by little auks and black guillemots, arc
located in this area. There are only a few Briinnich’s

guillemot colonies as thcy arc dependent on open water
during the fledging pcriod.

The south and southwestern parts of the archipelago
have lcss sea ice comparced to thc northern areas and
many steep cliffs with ledges that arc suitable for seabird
breeding. In this area we find the largest scabird colonies
in Franz Josef Land, but the numbecr of breeding birds is
rclatively low compared to many colonies in the southern
Barents Sca (Gavrilo et al. 1993).

Svalbard (Table 7, Figure 7)

Svalbard borders to the Barents Sea in the east and south
and to the Greenland Sca in the west. In the colony databasc
all of Svalbard is included. Svalbard is an important area
forscabirds, and in the databasc 18 specics are registercd as
breeding in a total of 579 colonics. Of thesc, 533 colonics
(92%) are ccnsuscd, and the region is one of thc best
mapped in thc Barents Sca Region.

The most numerous species is probably littlc auk
(207 colonics), but only 50% of thc registered colonics
have been censused. About 900 000 breeding individuals
arc registered, but thc actual number is much higher.
The largest colonies arc situated on the western coast
of Spitsbergen. The sccond most numerous species arc
Briinnich’s guillemot, which arc registcred in 146 colonics.
According to the databasc, the total population is about |
370 000 breeding individuals, which probably isa rclatively
reliablc cstimate. The species arc found all over Svalbard
cxcept from the casternmost areas. The reasons are probably
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Figure 5. Location of and total number of breeding individuals in the
registered seabird colonies on Novaya Zemlya (western coast) and Vaigach.

partly lack of suitable breeding areas and often heavy ice
conditions during the fledging period. The largest colonies
are situated in Storfjorden, on Bjorneya and on Hopen.
Also the common guillemot breeds in Svalbard. The main
colony is on Bjernaya where they breed in mixed colonies
with Briinnich’s guillemot. Common guillemots are also
registered in small numbers in three colonies on the
northwestern part of Spitsbergen. Black guillemot breeds
all over Svalbard (202 colonies), but the total number of
birds registered in the database (about 9000) is far too low.
Razorbill Alca torda breeds in small numbers in Svalbard.
The largest colony is on Bjerneya, but the number of birds
is only about 100 individuals. Razorbill is also registered
in two colonies along the western coast of Spitsbergen.
Svalbard is probably the northernmost breeding area for
razorbill in the world. Atlantic puffin breeds in Svalbard in
small numbers and a total of 107 coloniesisregistered. The
number of breeding individuals registered is about 8300,
which is too low. Bjornoya is one of the few areas in the
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Atlantic Ocean where all the Atlantic auk species are
found breeding.

The population numbers for king eider Somateria
spectabilis and pink-footed goose Anser brachyrhynchus
are too low as not all colonies are registered in the
database. The same apply partly for barnacle goose and
brent goose.

Another numerous species in Svalbard is black-
legged kittiwake, and this species is registered in 214
colonies. Intotal, more than 500 000 brecding individuals
are registered in the database. Northern fulmars are
registered in 129 colonies and breed almost all over
Svalbard. Glaucous gulls also breed along the coast all
over Svalbard (224 colonies), and the largest colony is
situated on Bjerneya (about 4000 breeding individuals).
Great black-backed gull breeds in small numbers along
the western coast of Spitsbergen as well as on Bjoernoya
(25 colonies). Sabine’s gull Larus sabini are only found
in small numbers in two colonies on the islands Moffen



and Lageya (onc pair in 1998), north in the Svalbard
archipelago. These are the only known breeding colonies in
the Barents Sca. Ivory gull is registered in 44 colonics, but
many of the registrations are old. In the database less than

Table S. Number of seabird colonies and breeding individuals registered on Novaya Zemlya (western

coast). Within this region 61 colonies are registered in the colony database.

2000 breeding individuals arc registcred. By adding all the
actual numbers for cach species in the database, more than
3.1 million seabirds breed in the Svalbard arca.

- Estimated
Species E Estimated No. of breeding proportion of the
23 proportion of the individuals in the total number of
o0 'g total number of censused colonies (No. breeding
:; '§ colonies in the of colonies in individuals in the
S region registered parenthesis) region registered
Z in the database* in the database*
Northern fulmar 1 6 0 ) 6
Barnacle goose 11 5 80 () 5
Common eider 1 5 110 n 5
Herring gull | 6 0 0) 6
Glaucous gull 54 S# 436 (12) 5
Great black-backed gull 1 6 2 (1) 6
Black-legged kittiwake 27 2-3 87582 17) 44
Common guillemot 11 3 435 4) 4-5
Briinnich’s guillemot 56 2 1276726 (44) 34
Razorbill 1 6 5 (1) 6
Black guillemot 53 5 477 (7) 5
Little auk 4 4 34074 (2) 5
Atlantic puffin 11 3 262 7) 4
Total 1400189

*) 1=~ 100%, 2 =75-100%, 3 = 50-75%, 4 = 25-50%, 5 = 0-25%, 6 = Unknown, # = Unccrtain data

17



5I0°‘ 550 BIOO 820 6?O
\ \' \\
Breeding individuals % \
° 1-100 \ N
© 101-1000 } \ \
1001-10000 @
| @ 10001 - 100000 2% . \ \
100001 - 500 000 g\ R
|2 Notcensused \ 7.2 \ G .\\;9
g2 N N o,
? il e o '
4,
\ \ KA '3@"@'7 ('I / P\ \'\
H as ’r‘ 2 e . \ ¥ o \
= i ~ LW \ \
5 LS \
T, - ¥ ? S ok L A
) é ‘\I N ] \\
" * _\.l . ??. y I‘, Y ¢ \
\ R ?’-,' 09, ¥ \ ]
| Xoo kN = \ ¢ . 1
v /@ ¢
£ N T i 2 » .
Se. . ‘:". : d : N i ;I @ 3 2 \\
< Y i L4 { A " N\ ©
_ £ ) g ok \& o [N
. '!'\ / : (" @ ? ? \
Y, - At 1 E ; @
LS ! . ) ) °* s \\
47 ?5, \‘; 7 o Y ; \\\
o ¢ 8.7 \
\
80°- | '. e \
45° 50° 55° 60°

Table 6. Number of seabird colonies and breeding individuals registered in Franz Josef Land. Within
this region 87 colonies are registered in the colony database.

- Estimated
Species E Estimated No. of breeding proportion of the
23 proportion of the individuals in the total number of
2,_,” g total number of censused colonies (No. breeding
= § colonies in the of colonies in individuals in the
= region registered parenthesis) region registered
z in the database* in the database*
Northern fulmar I5 3 1504 4) 5
Brent goose | S# 35 (n S#
Common eider 8 4-5 184 (6) 4-5
Glaucous gull 28 S# 244 (8) 5
Black-legged kittiwake 26 2-3 68454 (13) 4
[vory gull 10 3# 1904 (3) A#
Arctic tern 4 4-5 174 4) 4-5
Briinnich’s guillemot 20 2 53130 (5) S
Black guillemot 49 5 4272 (13) 5
Little auk 62 3 55552 (14) 5
Total 185453

*) 1 =~100%, 2 = 75-100%, 3 = 50-75%, 4 = 25-50%, 5 = 0-25%, 6 = Unknown, # = Uncertain data

= 800

Figure 6. Location of and total number of breeding individuals in the registered seabird colonies in Franz
Josef Land.
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Table 7. Number of seabird colonies and breeding individuals registered in Svalbard. Within this region
579 colonies are registered in the colony database.

- Estimated
Species g Estimated No. of breeding proportion of the
23 proportion of the individuals in the total number of
%‘0 s total number of censused colonies (No. breeding
= 'é colonies in the of colonies in individuals in the
8 region registered parenthesis) region registered
Z in the database® in the database®
Northern fulmar 129 3# 163017 (92) 6
Barnacle goose 69 2 7878 (69) 2
Brent goose 36 2 935 (36) 34
Pink-footed goose 17 5 688 (14) S
Common eider 119 3 44897  (1106) 2#
King etder 7 S 182 (7) )
Sabine’s gull 2 2 13 (2) 2#
Glaucous gull 224 2 8421 (163) 2#
Great black-backed gull 25 2 104 24 2#
Black-legged Kittiwake 214 | 550140 (174 2
[vory gull 44 2# 1904 (34) 6
Anclic tern 80 4# 8715 (78) 6
Cammon guillemot 23 | 74383 (23) 2
Briinnich’s guillemot 146 | 1374059  (123) 2
Razorbill 4 [ 103 (3) 2
Black guillemot 202 4 9204 (141) 3-4
Little auk 207 2 896523 (104) S#
Arl{nic puffin 107 3# 8375 (79) 44
Towl 3149541

)1 =~ 100%, 2 =75-100%, 3 = 50-75%, 4 = 25-50%. 5 = (-25%, 6 = Unknown, # = Unccrtain data
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The White Sea

By Alexander S. Koryakin, Vladimir Yu. Semashko, Alexander E. Cherenkov and Vidar

Bakken

Physical and biological conditions

he Whitc Sea is a small sea (91 000 km?, maximal

length is 600 km, maximal width is 45 km), situated
south and east of thc Kola Peninsula (Fig. 1). The line
between Svyatoj Nos Cape and Kanin Nos Cape is the con-
ventional border between the White Sea and the Barents
Sea. The White Sea has substantial differences in fauna and
oceanographic featurcs compared to thc neighbouring Bar-
cnts Sca.

The White Sea may be divided into scven areas (Fig. &)
according to its overall shapc and oceanographic fcaturcs
(Thc White Sca 1995 a, b; Thec White Sea Pilot 1964). The
outer part of the sca includes the Voronka and the Mezen
Bay. The inner consists of the Dvina, the Oncga and the
Kandalaksha Bays and the Basin. A rclatively narrow strait,
the Gorlo connects the outer and inncr parts, where mixing
of water masses from the Whitc and the Barents Seas takes
place. The White Sea is shallow with a mean depth of 67
mcter. The decpest arcas are in the Basin and in the south-
ern part of thc Kandalaksha Bay. The maximum depth in
the White Sca is 340 m,

The watcr has a low salinity (25-30%s), and dccreases
even more (<10%e) ncar the river mouths. The main fresh
water current flows through the Dvina Bay and out through
the Gorlo. Mainly during the winter, the water masses from
the Barents Sca enter through the Gorlo and sink down to
the bottom in the Basin and the Kandalaksha Bay.

In winter (Novembcr-May) sea ice covers up to 90% of
the sca. Large stable polynyas cxist in thc Onega Bay, along
the Karelian Shore of the Basin, near thc southwestern
coast of thc Dvina Bay, at thc western coast of the Voronka
and at the southern coast of thc Mezen Bay. Wintering sea-
birds mainly use the polynyas in the shallow waters in the
Onega Bay.

The scabird colonies in the Whitc Sca are mainly situ-
ated on islands that are non-accessiblc to mammalian pred-
ators and rarely visited by humans. The Voronka, the Gorlo
and thc Dvina Bay (numerous islands in thc mouth of
Dvina Rivcer arc intensively used by humans) have no such
islands. Suitable brecding islands in the Basin are found
near the Karclian coast only (region Pon’goma Kalgalak-
sha-Gridino). A large number of islands are situated in the
Onega Bay and in the northern part of thc Kandalaksha
Bay. Thesc islands vary in size from tens of square meters
to tens of square kilometres. The large islands are usually
covered by forest and the smaller are with or without her-
baceous vegetation. The majority of the seabirds breeds on
small and medium sized islands. The highest breeding den-
sitics are observed on small grassy islands (up to scveral

hundred square mcters in size), far from human scttlements
or kept under special protection (territories of statc nature
reserves).

The highest densities of macrobenthos accessible for
birds is in the littoral and sublittoral zoncs (depths down
to 20 m). Shallow arcas that arc important feeding arcas
for birds feeding on invertcbrates are situated in thec Oncga
Bay and in the inncr part of thc Kandalaksha Bay. For
larger gulls and Arctic tern Sterna paradisaea, the main
prey items in the breeding period arc the White Sca her-
ring Clupea pallasi maris-albi, three-spincd Gasterosreus
aculeatus and ninc-spined Pungitius pungitius sticklebacks.
Specialised fish-cating birds may feed on the Whitc Sca
cod Gadus morhua maris-alhi. the navaga Eliginus navaga
and other specics. The White Sca cod and the navaga do not
form densc aggregations in the water surfacc. Gulls breed-
ing in protectcd areas close to human settlements may also
feed on garbage.

Distribution of seabird colonies and number
of breeding birds

The outer part (Voronka & Mezen Bay) and Gorlo

Thesc parts of the White Sea arc not attractive to fish-cat-
ing birds due to a lack of stable concentrations of fish in
the breeding period. However, a few places are suitable for
cliff-breeding seabirds. There arc not many islands in this
area (islands in the Lumboskij Bay and the Three Islands
archipelago). The Veshnyak Island (Threc Islands archipel-
ago) has only been visited by ornithologists in thc 1970s
and a few pairs of common eiders Somateria motlissima,
glaucous gull Larus hvperboreus and herring gulls Larus
argentatus were registered in 1978-1979 (A.V. Filchagov,
pers. comm.). Some islands are situated in the outlet of the
rivers Ponoj and Shoina, and common eider (ca. 100-200
pairs), mew gull Larus canus, herring gull, and great black-
backed gull Larus marinus brecd on thesc islands. Small
colonies also cxist on inland lakes. The bird colonies in the
outer part and the Gorlo have not been censusced, but some
old data may be found in the literature. No data from these
arcas are registered in the database.

Dvina Bay

There arc no suitable places for scabird colonies in the
Dvina Bay. Many islands concentrated in the outlet of the
Dvina River arc used frcquently by humans and there arc
no protccted areas where birds may breed in high density.
The water in the delta of the Dvina River is almost fresh.
The delta has not been studicd in the purposc of locating
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Figure 8. Map of the White Sea.

seabird colonies. Migrating birds use the deita region fre-
quently. About 1500-2000 barnacle geese were observed
on the mcadows between Archangelsk and Isagorka 17-22
May 1997. No data from this area are registered in the data-
base.

Onega Bay (Table 8, Figure 9)

The Onega Bay is shallow and about 1900 islands are scat-
tered in the area. Of these, about 370 are suitable as breed-
ing areas for seabirds. Other islands, which are easily acces-
sible for mammalian predators or close to settlements, have
no bird colonies. The main archipelago is the Solovetskij
archipelago (five main and about 120 smaller islands). In
this bay about 500 islands have been surveyed. Of these,
300 are classified as “most suitable for seabird breeding”.
The total number of breeding seabirds is about 40 000
pairs. Three to 10 species breed on most of the islands. Col-
onies with only one breeding species are rare. A.E. Cher-
enkov and V. Yu Semashko have ccnsused the Solovetskij
archipelago and islands in the northern part of the Onega
Bay annually from 1989. Bianki (1963) published the sizes
of the breeding populations from ultimo 1950s to the start
of the 1960s.

Great cormorants Phalacrocorax carbo (300-400 pairs,
increasing in number) breed on a few small rocky offshore
islands. Common eiders (5000 pairs, stable in number)
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breed on islands, preferably small, covcred by her-
baceous vegetation, especially when additional shelter
(shrubs, heaps of boulders or trunks) is present. Common
eiders do not breed close to settlements. Great black-
backed gulls (ca. 100 pairs, increasing in number) prefer
offshore islands and breed as single pairs in colonies
of other seabirds. Herring gulls (about 5000 pairs, the
number has stabilised after increasing several fold in
1960-1980) breed on different types of islands, prefer-
ring islands with herbaceous or tundra-like vegetation
separated from the mainland. The largest colonies con-
sist of 120-150 pairs. Lesser black-backed gulls Larus
Juscus (1700-1800 pairs, increasing in number) prefer
offshore grassy islands. Most birds breed in several large
colonies with 150-250 pairs in each. Mew gulls (4000
pairs, stabilising in number after a doubling in number
in 1960-1990) usually breed on rather large islands with
meadows in connection with the mainland. Arctic tern is
the most numerous species, but the population is prob-
ably decreasing. Arctic terns breed both as solitary pairs
and in colonies. The largest colonies arc situated in
the northern part of the bay (Zjizjgin island-Solovetsky
archipelago-Zjuzjmui archipelago) and the number of
pairs in some colonies are more than 1000. Black guil-
lemot Cepphus grylle (2500 pairs, stable in number)
usually breed on offshore islands. Razorbills Alca torda
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Figure 9. Location of and total number of breeding individuals in the registered seabird
colonies in the Onega Bay.

Table 8. Number of seabird colonies and breeding individuals registered in the Onega Bay. Within this
region 333 colonies are registered in the colony database.

o Estimated
Species E Estimated No. of breeding proportion of the
= 8 proportion of the individuals in the total number of
e 'g total number of censused colonies (No. breeding
c.;: :o: colonies in the of colonies in individuals in the
8 region registered parenthesis) region registered
Z in the database* in the database*
Great cormorant 3 I 598 3) 2
Common eider 275 2 8534  (266) 2
Mew gull 210 2 6462  (199) 2
Lesser black-backed gull 69 2 2836 (66) 2
Herring gull 291 2 8586 (282) 2
Great black-backed gull 64 2 138 (58) 2
Arctic tern 186 2 9056 (183) 2
Razorbill 52 2 4934 (50) 2
Black guillemot 183 2 3974 (177) 2
Total 44944

*¥)1=~100%, 2 =75-100%, 3 = 50-75%, 4 = 25-50%, 5 = 0-25%, 6 = Unknown, # = Uncertain data
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(3000 pairs: increased about 150% during the last decades)
breed in heaps of rocks or trunks on offshore islands. Most
of the birds breed in cight large colonies with 120-350
breeding pairs cach. Atlantic puffin Frarercula arctica (2-3
pairs) breeds on Malaja Scnnukha Island only.

The Onega Bay is thc most important arca for migrat-
ing and wintering scabirds in the White Sea. The majority
of common ciders (about 30 000-40 000 birds) and black
guillemots (ca. 10 000) of the populations breeding in the
White Sca arc wintering in the stable polynyas in the arca.

Basin

Colonial breeding scabirds in this arca arc only numerous
on islands along the coastline between the Onega Bay and
the Kandalaksha Bay from Pon’goma to Gridino settle-
ments (Bianki 1963). There are no data on the number of
breeding birds in Pon’goma-Kalgalaksha-Gridino region.
On 10 islands near Gridino village. 225 nests of common
ciders were registered in 1995 (V.P. Dudin, pers. comm.).
Possibly, the number of breeding ciders in the region is
500-1000 pairs. The total number of breeding gulls (Larus
sp.) is probably 1000-2000 pairs (not censuscd). Possibly,
great cormorants, Arctic tern, lesser black-backed gulls,
black guillemots and razorbills also breed in this arca. but
so far no surveys have been conducted for thesespecics. No
data from this arca arc registered in the databasc.

Kandalaksha Bay (Table 9, Figure 10)

There arce scveral hundred islands in the Kandalaksha Bay
and most of them arc scattered in the northern part. More
than half of the islands are included in the territorics pro-
tected by the Kandalaksha State Nature Reserve. Almost all
the protected islands have been monitored annually from
the beginning of the 1980s. Data obtained make it possi-
ble to analyse the population development for the main sca-
bird species since the 1950s. The Kandalaksha State Nature
Reserve has population data on common cider from the
middle of the 1930s. Data on the population development
of gulls and waders in the 1950-1960s (Bianki 1967) and
on common cider (Karpovich 1987, Koryakin et al. 1989)
arc published.

The scabird colony databasc for the Barents Sca Region
contains data from 1995 from about 350 protected islands
in the Kandalaksha Bay collected by the staffin the reserve
(V.V. Bianki, N.S. Boiko, A.S. Koryakin, V.D. Kokhanov,
A.E Panarin. F.N. Shklyarevich and E.V. Shutova) and pub-
lished in the Nature Chronicle of the Kandalaksha Reserve
1995 (19906). Information about the majority of unprotected
arcas in the northern part of the bay (about 150 islands) is
not registered in the database. Data from thesc islands were
collected in 199C-1994 (Koryakin e al. 1996) and arc pre-
sented in Table 10. Population trends have been analysed
on the basis of data frem the last decade. Scabirds have
bred on about 550 islands in the Kandalaksha Bay during
the last two decades. Most of the colonies have several
breeding species (4-9 species). The total number of breed-
ing scabirds has been between 15 000 and 20 000 pairs.
About 80% of the birds breed within the borders of the Kan-

dalaksha State Naturc Reserve. In 1990-1995 the number
of breeding birds in the Kandalaksha Bay was not more
than 10% in relation to the figures given in Table 10.

Great cormorants (ca. 280 pairs in 1990, increasing in
number) breed on offshore rocky islands. The largest colony
(up to 250 nests) is at the Srednic Ludy archipelago in the
middle of the bay, outside the Reserve. Great cormorants
do not usc all the breeding colonics cvery year. Common
cider is the most numerous specics (ca. 5000 pairs; popula-
tion stablc in the protected territories; about 500 pairs bred
on unproteeted islands in 1990-94). Common ciders breed
on all types of islands, but the specics is very vulnerable
to human disturbance and avoid unprotected islands ncar
scttlements. The highest breeding density is observed on
small proteeted offshore islands in the Tarasikha archipel-
ago. Black-legged kittiwakes Rissa tridactyla bred on onc
protected island in Por’ya Bay from 1987 to 1991. The
highest number of breeders was 42 pairs (Shklyarevich
1991). Great black-backed gull's (about 150 pairs, 130 of
them in the Reserve, inercasing in number) usually breed
as scparate pairs in colonics of other gulls. Herring gulls
(about 4000-4300 pairs, 3600 of them in the Reserve, pop-
ulation number began to decreasce recently) breed all over
the bay and the breeding density incrcases from inshore
to offshore. The largest colony is situated in Por’ya Bay
and consists of 200 pairs. Lesser black-backed gulls bred
in the bay in the first half of this century only. Mew gulls
(ca. 2800 pairs, 2100 of them in the Reserve, decrcasing in
number) prefer grassy islands not far from the mainland.
Arctic terns (about 2000 pairs, ca. 1400 in the Reserve in
1995) have decreased in number during the last S ycars.
The largest colony in 1995, situated at Namuki Island, con-
sisted of 130 pairs. The decline of the Arctic tern pop-
ulation started in the end of the 1960s when the vast
scegrass (Zostera marina)in the bay disappeared. As a con-
sequence, the biomass of three-spined stickleback Gaster-
oteus daculeatus, that was the main feeding item for terns
decrcased heavily. The Arctic tern population was csti-
mated at 6000 pairs in the end of the 1950s (Bianki 1967).
The largest colony registered in 1995 totalled 130 pairs.
Black guillemots (ca. 500 pairs, 90% of them in the reserve;
population trend is unknown) breed on ditterent types of
islands where they find sheltered sites. The breeding den-
sity decreases from inshore to oftshore. Razorbills (70-90
pairs, 58 pairs bred in the Reserve in 1995, and no clear
population trend) breed on small rocky islands offshore.

Theexploitationof scabirds by the rural people increased
strongly in 1994-1998 as a conscequence of the overall
decline in the Russian cconomy. In the Kandalaksha Bay
scabird hunting (mainly common cider) and harvesting of
cggs increased a lot. The majority of the unprotected colo-
nics in the southern part of the Knyazjaya Bay were totally
abandoncd. Also some colonies in the reserve have been
destroyed (exampice is the Kem’ludy archipelago). There
is no doubt that scabird colonics in the Kandalaksha Bay
will be exploited more heavily in the future years. As a con-
scquence. seabirds may only breed successfully inside the
rescrve, as also was the situation before the 1960s.



Table 9. Number of seabird colonies and breeding individuals registered in the Kandalaksha Bay. Within
this region 355 colonies are registered in the colony database.

° Estimated
Species g Estimated No. of breeding proportion of the
2 8 proportion of the individuals in the total number of
P s total number of  censused colonies (No. breeding
u; '§ colonies in the of colonies in individuals in the
3 region registered parenthesis) region registered
4 in the database* in the database*
Great cormorant 5 | 348 (5) |
Common eider 311 2 10150  (311) 2
Mew gull 294 2 4190  (294) 2
Herring gull 306 2 7038  (306) 2
Great black-backed gull 220 I 248 (220) I
Arctic tern 289 3 2212 (289) 3
Razorbill 8 2 92 (8) 1
Black guillemot 69 I 795 (69) 2
Total 25073

*)1 =~100%, 2 =75-100%, 3 = 50-75%, 4 = 25-50%, S = 0-25%, 6 = Unknown, # = Uncertain data
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Figure 10. Location of and total number of breeding individuals in the registered seabird colonies
in the Kandalaksha Bay.
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Table 18. Numbers and distribution of seabirds in the Kandalaksha Bay in the protected areas
(1995) and unprotected areas (1991-1994). See Table 1 for species abbreviations. In addition,
ruddy turnstone Arenaria interpres (ARINT) and Eurasian oystercatcher /faematopus ostralegus
(HAOST) are included. Numbers in pairs. See also Figure 11.

Year Islands PHCAR SOMOL  ARINT HAOST LAMAR LAARG LACAN STPAR ALTOR CEGRY

PROTECTED TERRITORIES (Nature Chrenicle of the Kandalaksha Reserve 1995 (1996))
. LUVENGA ARCHIPELAGO (surveyed by A.S. Koryakin)

1995 38 0 388 16 190 7 124 342 26 0 7
2. OLENI ARCHIPELAGO (A.S. Koryakin)

1995 50 0 512 10 156 15 199 236 15 0 0
3. SEVEERNY I ARCHIPELAGO (4) AND KNYAZIEGUBSKAYA SEDLOVATAYA LUDA (h) (V.V. Bianki & E.V. Shutova)

1995 65 0 1841 26 263 25 615 431 100 0 45
4. KIBRISKY ARCHIPELAGO (A.S. Koryakin)

1995 S 0 174 S 23 3 116 4 4 0 20
S. TARASIKHA ARCRIPELAGO (A.S. Koryakin)

1995 I 29 371 { 13 6 265 2 66 57 20
6. VACHEV ARCHIPELAGO {V.D. Kokhanov)

1995 S 0 298 14 46 11 214 180 156 0 124
7. VELIKY ISLAND REGION (V.D. Kokhanov & A.E. Panarin)

1995 76 0 546 26 84 9 507 492 457 0 37
8. KEM'LUDY ARCHIPELAGO (V.D. Kokhanov)

1995 24 0 71 23 92 13 698 259 265 [ 89
9. POR*YA BAY (F.N. Shklyarevich)

1995 77 0 817 30 76 37 794 147 254 0 146
TOTAL FOR PROTECTED TERRITORIES

1995 351 29 5018 151 948 126 3544 2105 1353 58 488

UNPROTECTED AREAS (Keryakin e/ al. 1996)
10. LUPCHIISLANDS AND KANDA BAY AREA (A.S. Koryakin)

1991 19 0 46 11 37 2 54 41 13 0 0
Tl MALYJISLAND AND ISLAN®S IN PITKUL™ BAY (A.S. Koryakin)
1991 3 0 6 4 11 1 S 8 18 0 0
12, PALKINABAY (A.S. Koryakin)
1991 10 0 79 9 48 | 41 169 40 §] |
13a. KAPSIIA BAY REGION (V. V. Bianki)
1991-94 4 0 123 2 14 | 36 50 Il 4] 4
I3b. VORON’YA BAY (V.V. Bianki)
1991 2 0 2 I 3 } 2 7 20 4] 0
14. INSHORE AREA FROM KNYAZJAY A BAY TO NISHCRI:VSKAYA BAY (A.S. Koryakin)
1993 18 0 153 9 42 4 18 117 91 0 24
I15a. KOVDA ARCHIPELAGO (casternpart) (V.. Kokhanov)
1991 17 0 17 7 24 I 17 24 213 0 0
15b KOVDA ARCHIPELAGO (western part) (V.D. Kokhanov)
1993 10 0 0 7 18 2 42 16 15 0 S
16. RUGOZERSKAYA BAY (A E. Panarin)
1991 35 0 46 10 24 0 41 50 124 0 0
17. KUZOKOTSKAIA BAY (V.D. Kokhanov)
1994 24 0 6 8 21 0 8 139 121 0 3
18. SREDNIE LUDY ARCINPELAGO (V.D. Kokhanov)
1992 3 130 14 0 0 S 260 0 0 27 26
19. AREANEAR IL’INSKAYABAY (F.N. Shklyarevich)
1992-93 4 0 19 4 9 2 36 S 57 0 0
TOTAL FOR THE UNPROTECTED AREAS
1991-94 150 130 Sl 73 263 19 564 628 737 27 64

TOTAL NUMRERS FOR ALL THE SURVEYED TERRITORIES IN THE KANDALAKSHA BAY
1990-95 501 159 5529 224 1211 145 4108 2733 2090 85 552
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The Kara Sea

By Maria V. Gavrilo and Vidar Bakken

Physical and biological conditions

he information concerning physical conditions and

oceanographic features are mainly from Nikiforov &
Shapaikher (1980), Matishov ¢t al. (1989) and Pavlov et al.
(1996).

The Kara Sea is onc of the Sibcrian Arctic Seas (Fig 2).
It borders to the Arctic Ocean and the largest portion is situ-
atcd at the continental shclf. It is a relatively shallow sea
with an average depth of 111 m and the size is 883 000 km?.
Approximately 82% of the area is at the shelf zonc with
depths of less than 200 meter. About 64% of the Kara Sca
arca has depths of less than 100 m and only 2% has depths
decper than 500 m. A characteristic fcature of the bottom
topography is the presence of deep-water troughs. St. Anna
is situated in the northern part of the sea with a maximum
depth of 620 m, which is the decpest point in the Kara
Sea. The deep-water through Voronin runs along the cast-
ern Novaya Zemlya coast (down to 450 m). In between is
a Ceentral Kara Upland with depths of less than 50 m. The
southern and the eastern parts adjacent to the mainland are
both shallow.

There are many islands in the Kara Sea and most are
small and located along the shorcs. However, several rela-
tively big islands arc situated in the northern part of the
sca. Two big archipelagos, Novaya Zemlya and Severnaya
Zemlya, border the Kara Sea to thc west and cast, respec-
tively. Compared to other Arctic seas, the Kara Sea has
the highcest ratio between coastline length and sca area
(Gakkel & Govorukha 1970). Deep fjords are mostly found
in the eastern Severnaya Zemlya archipelago. The coasts
arc tormed by different types of rocks and belong to dif-
ferent morphological shore types. The shores of Yamal and
Gydan are basically low and fermed by soft sediments.
The shorcs in Taimyr arc generally higher, and both soft
and hard types of rocks occur. Cliffs facing thc sea are
found in the northern Taimyr and on the eastern coast of the
Novaya Zcmlya and Severnaya Zemlya archipelagos, while
the coastlinc of western Severnaya Zemlya is relatively low.
Cliff-breeding seabirds are only found at Novaya Zcmlya,
Scvernaya Zemlya and at Troinoi Island.

The water structure in the Kara Sea is influenced by the
inflow of watcr from the Arctic Basin and the Barents Sca,
as well as the continental run-off. Five diffcrent types of
water masses can be identified: Barents Sea water, water
from the rivers, surface water from the Arctic Basin and the
Siberian Shelf seas, and mixed watcr. Their distribution in
the surface layer varies significantly between scasons. One
special feature of the Kara Sea is a strong continental out-
flow, which is the greatest registcred in the Arctic seas. The

annual river run-off to thc sca averages 1350 km?, which
is 2.8 times higher than in the Barents Sca, and constitutes
almost half of thc total river water discharge into the Rus-
sian Arctic scas. The rivers Ob, Yenisei, Pyasina, Pur, Taz
and numerous smaller oncs run into the Kara Sca. Ob and
Yenisei are the largest rivers in Russia accounting for 75%
of the freshwater inflow to the Kara Sca (lvanov 1996).

By rccciving a great amount of fresh and warm river
discharge, thc Kara Sea is characteriscd by an unstable
salinc regime in the upper laycr. Surface water outside the
rivers Ob and Yenisei rivers has a salinity of 7-10%o0 and a
temperature of 5-8° C. Below thc level of heated and desal-
inatcd surface layer, a drop in tempcerature and an incrcase
of salinity is recorded in the entire Kara Sea. The influcnce
of the desalinated surface layer can be followed hundred of
kilometres from the river mouths.

Well-pronounced summer stratification and extcnsive
icc formation during the cold winter period strongly ctfect
on the mixing of the water masses. Strong vertical stratifica-
tion prevents high biological production in thc upper layer
of the water column. Considcrable amounts of nutricnts
and organic matter concentrate in laycrs low in the water
column and ncar the bottom. In years with hcavy ice con-
ditions, a strong stratification of water masses is obscrved.
This in turn prevents vertical mixing and the warm and
nutrient-rich watcr stays in the dcep (Abramov 1985).

A system of permancnt currents in the Kara Sca is a
result of combined influcnce of winds, water cxchange,
ice-cover dynamics and river run-off, with the latter being
much morc important compared to thc Barents Sea. In the
southwestcrn part of the Kara Sea is an anticlockwisc gyre
(The Kara Sca gyre) betwcen the Yamal Peninsula and the
Southern Istand of NovayaZcmlya. It consists of rclatively
warm Barents Sea water penetrating through the Novaya
Zemlya straits as well as Atlantic sub-surfacc water from
the St. Anna trough. Another warm inflow from the Barcnts
Sea is well pronounced north off Zhclania Capc. Part of
the water from the Kara Sea Gyre reaches the area closc to
the Kara Gate Strait, and then flows parallcl with the cold
Lithke Current into the Barents Sca.

In the Ob-Yenisci region katabatic currents govern cir-
culation. In the central part, the surfacc water is transported
northward into the Arctic Basin by the St. Anna Current.
Another major water transport is heading northcast along
the continental coast to the Severnaya Zcmlya archipelago,
and parts of the watcr masses pass through the Vilkitskiy
Strait.

The sea ice formation starts in Septcmber in the north-
ern part of the Kara Sea, and this area is ice covercd until
June. From October to May almost the entirc sca is icc cov-
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cred. The coastal zone is occupied by fast icc. Stranded
ice, mostly created in the eastern part of the sca, breaks up
during the summer. Outside the stranded ice there is a zone
of open water or young ice which forms a system of recur-
ring polynyas. Pack icc is represented mainly by first-year
ice of local origin with a maximum thickness of 1.5-2 m.
The minimum ice extent is in Scptember, but in the north-
crn regions drift ice may be found all year.

The icc cover is an important oceanographic factor
affecting the Arctic marine organisms. It strongly impacts
on the foraging conditions and thus distribution of scabirds
in the Kara Sca. A few surveys conducted in the Kara Sca
(Bakken and Gavrilo 1995, Decker er al. 1998) showed that
offshore the birds tended to concentrate in the ice-covered
waters. 1t 1s shown that the ccosystems of the reeurring
polynyas as well as those along the marginal ice edge are
characterised by enhanced biological productivity. Scabird
colonics in the high Arctic arc often found in association
with recurring polynyas (Kupetskiy 1959, Brown & Nettle-
ship 1981 and others). The only large scabird colony in the
Kara Sea is located at the northern tip of the Novozemel-
skaya polynya. The colonies at Severnaya Zemlya are
located close to the Eastern Scverozemclskaya polynya
along the boundary of the continental slope. Scabirds have
been recorded as early as April in the polynya north off
Scvernaya Zemlya at 82°N (Urvantsev 1935, Ushakov
1951). The Ob-Yenisci polynya scems to be an important
staging arca for the king ciders in spring (R. Borisov, pers.
comm.).

Compared to the Barents Sca, the prey availability for
scabirds in the Kara Sca is not that abundant and diverse.
According to diffcrent studics, the average biomass of zoo-
plankton and zoobenthos was found to be much lower than
in the Barents Sca (Yashnov 1940, Zenkevich & Filatova
1957, Fomin 1989),

Most fish specics which arc important prey items for
scabirds in the Barents Sca, such as capelin Mallotus vil-
fosus, herring Clupea harengus and sandecel Ammodytes
marinus, migrate into the Kara Sca along with the warm
water currents that pass through the Kara Gate, Yugor Shar
Strait, Matochkin Shar Strait and occasionally north off
Zhclaniya Cape (Antonov & Chernova 1989, Neelov &
Chernova 1997). Hence, these species have only a limited
distribution in the Kara Sca and arc in gencral not impor-
tant as prey items for scabirds inthe Kara Sea. On the other
hand, sympagic (under-ice) fishes such as polar cod Bore-
ogadus saida, Arctic seasnail Liparis fabricii and some
other species are very numerous and found both in the
coastal and the pelagic arcas of thec Kara Sea. The sym-
pagic biota is an important link in the food web innorthern
ice-covered oceans (Melnikov 1989). Young age classes of
polar cod arc the principal prey item for many marine pred-
ators in Arctic scas (Klumov 1937, Mchlum & Gabriclsen
1993). Polar cod feeds on sympagic plankton and is often
found in leads and in cavities under the ice (Lennc & Gul-
liksen 1989). As the ice melts, polar cod move into deeper
water (Klumov 1937, Ponomarenko 196&) and large aggre-
gations of polar cod arc found within the ice melt zone

(Butorin 1965). Available data suggest that polar cod and
sympagic crustaccans arc likely to be the most important
prey items for scabirds in the Kara Sca. High densitics of
scabirds arc found in the ice-covered waters of the Kara
Sca (Bakken & Gavrilo 1995, Decker er al. 199%).

In contrast to the low-productive pelagic region of the
Kara Sca, adjacent estuaries seem to support higher biolog-
ical productivity based on organic matter carried out by the
rivers (Vinogradov et al. 1994). Juvenile whitefish (Core-
gonidac) usc cstuaries as nursery arcas (Moskalenko 195K,
Pirozhnikov 1974). These young fishes are very numerous
in the Ob and Yenisci Bays and arc probably important prey
for piscivorous birds feeding in these estuaries.

The intertidal zone of the Kara Sca, in contrast to the
southern Barents Sca and the White Sea, is quite narrow
due to small tidal differences. The benthic fauna is almost
absent in the open littoral zone duc to the scouring ctfect
of the icc. Under such conditions the bottom epifauna shift
to the sub-littoral zone, thus become inaccessible to some

scabirds.

Distribution of seabird colonies and number
of breeding birds (Tables 11-16, Figure 12,
Appendix 2)

The data stored inthe databasc do not accurately reflect the
actual distribution of colonics and the number of marinc
birds in the Kara Sea. Within the arca under consideration,
there arc registered 179 colonics. Of these, 127 colonies
(71%}) have been censuscd.

The arca with lcast information is the castern coast of
Novaya Zcmlya where only six colonies arc registered in
the northern part from studics in the 1930s. The southern
part has not yct been surveyed for seabird colonics. The
Scvernaya Zemlya archipelago is apparently the best stud-
ied region with 71 colonics registered. In addition, scveral
others arc probably not registered on the islands, cither
remote or inshore in the Kara Sca Islands and Taimyr.
These regions provide good breeding habitats for birds, but
arc not well investigated.

The colonial data is poor for larger gulls (Larus sp.) and
Arctic tern Sterna paradisaea, while the major breeding
colonics of ivory gulls Pugophila eburnea and little auks
Alle alle, and probably also of Briinnich’s guillemots Uria
lomvia and black-legged kittiwakces Rissa tridactyla, scem
to be registered. However, it is likely that more colonics
cxist along the eastermn coast of Novaya Zemlya, particu-
larly near Matochkin Shar Strait. Black guillemots Cep-
phus grylle must be expected to have a wider distribution
than documented in the database. Among wildfowl specics
included in the database, only brent goose Branta hernicla
and common cider Somarteria mollissima breed in colonics
within the relatively narrow coastal zone. The colony dis-
tribution of the brent goose is relatively well known, but
one should take into account that the degree of colonial
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Figure 12. Location of and total number of breeding individuals in the registered seabird colonies in the

Kara Sea.

breeding varies a great deal annually depending on the lem-
ming cycle. King eider Somateria spectubilis and long-
tailed duck Clangula hyemalis breed dispersed on tundra,
and in the database they arc only registered as additional
species found in mixed colonies with other species. Red-
breasted goose Branta ruficollis brecds further inland than
the area covered by the database, but recently the species
has expanded its breeding arca and may reach the coast in
some sites. Some breeding colonies close to the coast are
included in the database, but these data do not represent the
general breeding distribution of this species.

Only ivory gull and black-legged kittiwake are regis-
tered with population numbers. Poor census methodology
for little auk is mainly responsible for the lack of quanti-
tative data for this species, but thcre is a relatively good
knowledge on the distribution of the colonies. For other
species, the poor covcrage of the colony distribution does
not allow to estimate the rcal population number. Thus,
availablc data stored in thc databasc probably reflects the
colony distribution patterns of true seabirds, both cliff-
breeding (auks and black-legged kittiwake) and the mostly
flat ground breeding ivory gull, as well as brent goose. As
mentioned, the eastern coast of Novaya Zemlya is poorly

mapped and additional colonies may be found here.

The number of seabird species breeding in the Kara Sea
is relatively low. Only 13 species are registered in the data-
base, hence the number of breeding species is about the
half of the number found in the Barents Sea. Red-breasted
goose is the only new breeding species compared to the
Barents Sea. Ten species may generally be categorised as
seabirds. Wildfowl] such as red-breasted goose, brent goose
and long-tailed duck also use terrestrial habitats during
parts of the year. To some extent also larger gulls may be
classified in this category. The common eider has recently
been established as a breeding species in the Kara Sea. Due
to the heavy ice conditions in the Kara Sea, common eider
may have different foraging habits and breeding biology
compared to their conspecifics in the Barents Sea.

Cliff-breeding auks and black-legged kittiwakes mostly
breed in the archipelagos and in the northernmost part of
Taimyr, mainly as a consequence of available breeding
habitats. The ivory gull, a typical high Arctic bird con-
nected to ice-covered waters, find suitable breeding areas
on islands in the Kara Sea and this is probably the core
breeding area in the world for this species. Larger gulls
are widely distributed along the coasts occupying different
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Table 11. Number of seabird colonies and breeding individuals registered on Novaya Zemlya (eastern
coast). Within this region six colonies are registered in the colony database.

- Estimated
Species % Estimated No. of breeding proportion of the
zd proportion of the individuals in the total number of
%‘3 g total number of censused colonies (No. breeding
= _8' colonies in the of colonies in individuals in the
8 region registered parenthesis) region registered
r4 in the database* in the database*
Common eider 1 5 2 (1 5
Glaucous zull 2 S 16 (n S
Black-legged kittiwake 2 S 3000 (h S
lvory gull | 6 2 () 6
Arctic tern | S 0 (0 5
Briinnich™s guillemot | 5 7500 (h S#
Black guillemot 2 5 60 () 5
Total 10580

*) 1=~ 100%, 2 =75-100%,

3 = 50-75%, 4 = 25-50%, 5 = 0-25%, 6 = Unknewn, # = Unccrtain data

Table 12. Number of colonies and breeding individuals registered in the Nenetski district. Within this
region three colonies are registered in the database.

- Estimated
Species % Estimated No. of breeding proportion of the
78 proportion of the individuals in the total number of
E‘_? ‘g total number of censused colonies (No. breeding
= § colonies in the of colonies in individuals in the
S region registered parenthesis) region registered
Z in the database* in the database*
Brent goose I 6 0 (0) 5
Glaucous gull 2 S 168 (2) 5
Total 168

) 1=~ 100%, 2 =75-100%

/

0, 3 =

~

50-75%, 4 =25-50%, 5 = 0-23%, 6 = Unknown, # = Unccrtain data



habitats, including small lowland isles in river mouths, river
canyons and cliffs. For Arctic tern, only a small portion of
the colonics arc mapped and thereby registered in the data-
base.

Colonies of auks, black-lcgged kittiwakes and ivory
gulls (69 registered in the database) arc mostly found on
islands. All but onc colony (black guillemot in the Dickson
area) are registered north of 75°45™ N. Most of them arc
found in the Scvernaya Zemlya archipelago (48), and the
rest are found on Novaya Zemlya, the Kara Sea [slands and
in Northern Taimyr (5-9 colonies in each region).

Among the cliff-breeding seabirds, black-legged kitti-
wakes and little auks arc thc most numerous specics with
the former having a wider distribution, but in total littlc
auks are morc numerous. The only known Briinnich’s guil-
lemot colony is located at the northern tip of Novaya
Zcmlya. This colony must be scen as a continuation of
the colonics located along the western coast of Novaya
Zcemlya, registered in the Barents Sea databasc. A total of
22 colonies with ivory gulls arc registcred in the databasc.
All are found in the northern part of thc Kara Sea, mainly
on flat ground, but somc are also found in canyons or in
cliffs.

The favourable cnvironmental featurcs for seabird col-
onics in the northern part of the Kara Sca (including the
northwestern part of the Laptev Sea) may be characterised
as:

I. Suitablc breeding habitats such as steep clifts with
ledges facing the sea, which arc found in the Novaya
Zemlya and Severnaya Zcmlya archipelagos and on the
coast of Taimyr Peninsula north of Sterligova Cape.

2. Favourable feeding conditions duc to oceanographic
featurcs:

¢ Recurring polynyas north of Novaya Zemlya and north
and east of the Severnaya Zemlya archipelago (thc
major colonies of auks arc located in these areas).

e Marginal ice-edge zone and ice-covered waters during
the breeding season, such as the sympagic fauna, is of
great importance to some bird specics.

e Frontal zones associated with the shelf brcak, which
come relatively closc to the northern coasts of the large
archipelagos.

o Supply of warm and nutricnt-rich waters from the Bar-
ents Sca (the only known colony of Briinnich’s guille-
mot at the northeastern part of Novaya Zemlya is situ-
ated within the influcnce zone of water from the Bar-
ents Sca).

The habitats along the southwestern part of the Kara Sca
(Nenetski district, Yamal-Gydan and Western Taimyr) arc
not suitable for cliff-breeding seabirds. However, numer-
ous sand isles and spits attract larger gulls, terns and brent
geese. The oceanographic features in this arca are char-
actcrised by shallow areas, warm and less salinc waters,
During the summer this area becomes ice-free. The frontal

zone outside the rivers is not fixed in spacc and the posi-
tion varics highly in and between years. All the above char-
acteristics suggest unfavourable conditions for stable con-
centrations of prey, and hence, peer fecding conditions for
seabirds.

Thus, according to the distribution of the scabird colo-
nics we can divide the Kara Sea into two zones:

e Southern and western part (shallow, desalinated,
warmer and less ice-covercd, surrounded mainly by
lowland shores)inhabitedby optionally colonial oppor-
tunistic-feeding scabirds (larger gulls, Arctic terns) and
marine geese not trophically rclated to the sca.

e Northern and castern part (more variable depths, less
pronounced river-outtlow influence, heavily ice-cov-
ered, with stecp cliffs and ledges along the shores and
more indented coastlinc) inhabited by seabirds, mainly
colonial breeders.

Generally, the colony distribution and the fow number of
birds support the fact that the productivity in the Kara Sca
is low. The main species are different specics of waterfowl
and larger gulls, while cliff-breeding scabirds are almost
absent.

Human impact and future studies

Atpresent, humans do not cxploit the Kara Sea intensively.
However, there arc planned activitics, which may influcnce
on the birds:

e Incrcased gas and oil cxploration (currently on land,
offshore in the futurc)

e Increased shipping activity. The first step is probably
an increased transport out from the large river. The
next step may include transit traffic along the Interna-
tional Northern Sea Routc.

e Increased tourism to new arcas in the Kara Sca.

A main differencc compared to thc Barcents Sea is that
the fisheries in thc Kara Sea arc much less developed.
There arc no pelagic fisherics and low harvest of anadro-
mous fish. In the future we must cxpect increased pollution,
increased disturbance and arca claim conflicts, especially
in the southwestern part of the Kara Sea.

Consequcntly, future mapping of colonics (distribution and
numbers) should be focused on:

e Rcgions: Eastern Novaya Zemlya, Yamal-Gydan and
the Kara Sca Islands, both inshore and offshore

e Species: Most of the species should be better mapped,
eithcer by the breeding distribution and/or preferably
by the number of breeding birds. In particular, brent
goose, herring gull, glaucous gull, Arctic tern and little
auk should be given high priority.



Table 13. Number of colonies and breeding individuals registered in the Yamal/Gydan. Within this region
15 colonies are registered in the database.

- Estimated
Species & Estimated No. of breeding proportion of the
_% ] proportion of the individuals in the total number of
“EDE total number of censused colonies (No. breeding
= '§ colonies in the of coloniesin individuals in the
8 region registered parenthesis) region registered
Z in the database* in the database*
Brent goose 8 4 38 2y 5
Red-breasted goose 2 5 6 (h 5
King eider | 5 0 ) 5
Long-tailed duck | 5 62 ) 5
Lesser black-backed gull 6 5 52 (3) 5
Glaucous gull 4 5 () () 5
Arctic tern 2 5 4 n 5
Total 162

)1 =~ 100%, 2 = 75-100%, 3 = 50-75%, 4 = 25-50%, 5 = 0-25%, 6 = Unknewn, # = Uncecrtain data

Table 14. Number of colonies and breeding individuals registered in the Kara Sea Islands. Within this
region 23 colonies are registered in the database.

- Estimated
% Estimated No. of breeding proportion of the
Species z3 proportion of the individualsin the total number of
%" 5 total number of censused colonies (No. breeding
= 'g colonies in the of coloniesin individuals in the
8 region registered parenthesis) region registered
Z in the database* in the database*
Brent goose 12 5 426 (10} 5
Common eider 4 5 12 (4) 5
King eider 2 6 32 (2) 6
Lesser black-backed gull 7 5 98 (7) 5
Glaucous gull 10 5 80 (9) 5
Black-legged kittiwake I 6 810 (h 6
Ivory gull 8 3# 4304 (7) 2-3
Arctic tern 12 4-5 672 (9 44
Black guiilemot 1 5 0 (0) 5
Total 6400

)1 =~ 100%, 2=75-100%, 3 = 50-75%, 4 = 25-50%, 5 = 0-25%, 6 = Unknown, # = Uncertain data
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Table 15. Number of colonies and breeding individuals registered in Taimyr. Within this region 60 colonies

are registered in the database.

- Estimated
Species g Estimated No. of breeding proportion of the
z2 proportion of the individuals in the total number of
¥s total number of  censused colonies (No. breeding
e.; '§ colonies in the of colonies in individualsin the
3 region registered parenthesis) region registered
Z in the database* in the database*
Brent goose 34 4-5 814 (8) S
Red-breasted goose 6 44 6 (2) 5
Lesser black-backed gull 17 5 6760 (16) 5
Glaucous gull 9 5 119 9) S
Black-legged kittiwake 2 KL 20000 (2) 2#
Ivory gull 3 44 200 (1) S#
Arctic tern 7 5 76 (7) 5
Black guillemot 2 5 80 (2) 5
Total 28055
Y1 =~ 100%, 2 =75-100%, 3 = 50-75%, 4 = 25-50%, 5 = 0-25%, 6 = Unknown, # = Uncertain data

Table 16. Number of colonies and breeding individuals registered in Severnaya Zemlya. Within this

region 72 colonies are registered in the database.

- Estimated
Species E Estimated No. of breeding proportion of the
z 3 proportion of the individuals in the total number of
o g total number of censused colonies (No. breeding
T . . . . . o . .
“ 8 colonies in the of colonies in individuals in the
3 region registered parenthesis) region registered
Z in the database* in the database*
Brent goose 6 4 48 {6) 4-5
Common eider ! 6 2 N 6
King eider ! 5 2 (n 5
Lesser black-backed gull 3 6 8 (3) 6
Glaucous gull 36 5 600 (25) 4#
Black-legged kittiwake 24 3-4 10824 (21) 3-4
Ivory gull 10 3-4 932 (7) 4
Arctic tern 4 5 6 (3) 5
Black guillemot 25 5 1246 (13) 5
Little auk 10 3-4 5000 () )
Total 18688
*) 1 =~ 100%, 2 =75-100%, 3 = 50-75%, 4 = 25-50%, 5 = 0-25%, 6 = Unknown, # = Uncertain data
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Appendix 1. Location of seabird colonies and the number of breeding
individuals along the Norwegian coast north of the Arctic Circle.
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Appendix 2. Location of seabird colonies and the humber of breeding

individuals in the Kara Sea.
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