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Introduction

During recent years a Circumpolar Biodiversity
Monitoring Program (CBMP) has been developed by
the CAFF (Conservation of Arctic Flora and Fauna)
Working Group of the Arctic Council (AC). The third
AC ministerial meeting in Finland, October 2002,
endorsed the framework of activities, which included
biodiversity monitoring, for the CAFF Working
Group for years to come. The CBMP Framework
document was published in 2004 (Petersen, Zockler
& Gunnarsdéttir 2004). At the fourth AC ministerial
in Iceland in November 2004 the Circumpolar
Biodiversity Monitoring Program was finally endorsed
as a cornerstone program of CAFF for the future.
The CBMP was launched at a meeting in Cambridge,
England, in September 2005 and since then the
infrastructure of the program has been developed,
including indicators and implementation plan, while
networking to dozens of different programs has been
made (CAFF 2008a). An important development was
the publication of the ACIA report, which called for
various biological information in relation to climate
change (Arctic Climate Impact Assessment 2004).
CAFF has identified the CBMP as the main response
to this call by the Arctic Council.

Monitoring’ was identified early on in CAFF s work as
an important conservation tool. In the Arctic Flora and
Fauna. Recommendations for Conservation (CAFF
2002) monitoring was one of the five objectives
that were selected to guide future CAFF work.
Therein monitoring is addressed under the heading

“Assessing and Monitoring Arctic Biodiversity” and
more specifically, the development of the CBMP falls
under the following recommendation:

“Build on national and international work to
implement a program to monitor biodiversity
at the circumpolar level that will allow for
regional assessments, integration with other
environmental — monitoring  programs, and
comparison of the Arctic with other regions of the
globe” (CAFF 2002, p. 10).

As initial components of the CBMP seven monitoring
networks were identified in order to start the process
of developing and executing such a program, of
which networks seabirds were considered one (CAFF
2000). The Circumpolar Seabird Group (CBird), with
Iceland and USA as leads, were charged with the
task of putting together a framework for an integrated
monitoring program for seabirds, initially mentioned
in the CAFF Work Plan for 2002-2004 (CAFF 2000).

Clearly not all seabird species can be included in
a circumpolar monitoring program at all stages of
their life cycle, for that seabird species are too many.
Hence the challenge is to cover Arctic seabirds in
as representative yet pragmatic way possible, at the
same time taking into account on-going monitoring
activities. This task involves, inter alia, (a) identifying
the types of monitoring needs, (b) suggesting what
monitoring parameters are important for individual

"Many definitions exist for monitoring, but in the present context this is in essence defined as regular, standardized observations of elements of the environ-
ment, creating long-term series of information. Hence trends, which otherwise may go unnoticed until too late, are realized at an earlier stage, early enough
to counteract them with the appropriate mitigation measures, if needed or feasible.

Bay, Canada 2005.
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elements of the program, and (c) selecting the most
appropriate species for monitoring. The important
issue of this exercise is to recognize the circumpolar
aspect, while individual national programs may also
have other, more domestic, objectives or emphases.
The first steps in developing a circumpolar seabird
monitoring network were taken at the eighth meeting
of the Circumpolar Seabird Group in Alaska 2002
(CAFF 2002). This was further elaborated at later
annual meetings (CAFF 2003, 2004, 2005, 2006,
2007, 2008b). The present document outlines the
findings of the CBird expert group in the development
of a Circumpolar Seabird Monitoring Network.

Vision

The primary vision of a network program is to maintain
current biodiversity of Arctic seabird populations, or
enhance if these have declined through controlable
causes. Coordination of Arctic monitoring activities,
and the appropriate associated research to explain
causal effects, allows for synthesis of information
to determine the impacts of global environmental
processes at a regional Arctic scale, not usually
feasible to countries working individually. Monitoring
information could be made available to, and are
needed by, a number of different stakeholders,

’\ . Vel .' " - ; v

including researchers, local communities, educators,
managers, policy makers, and the general public at
large.

Rationale

Seabirds constitute important components of the
Arctic ecosystems. They are primarily marine but form
a link between the marine and terrestrial ecosystems
as they come on land, particularly during the breeding
season. Some seabird species are harvested in large
numbers thus sometimes constituting a significant
source of food for local people.

Seabirds travel long distances between their Arctic
breeding sites and the wintering ranges. Most other
parts of the globe receive Arctic seabirds, dependent
on the species, sometime during their annual cycle.
Seabirds can be used as indicators of fish stocks, or
health of the marine ecosystem at large. Countries
need to work together for responsible conservation of
this important Arctic biological resource, not just the
Arctic countries but beyond as well.

Assessing populations  through internationally
recognized methodologies gives an overview of
the status of seabirds. Monitoring projects, of the




appropriate design, are important in assessing the
trends in populations, creating long-term series of
standardized observations, which are comparable.

Objectives

The main objectives of a Circumpolar Seabird
Monitoring Network as are follows:

To monitor populations of selected Arctic seabird
species, in one or more Arctic countries

Primarily, and preferably, species which are

found in all the Arctic countries should be
selected. Monitoring of populations in only one
orfew countries, as part of the circumpolar effort,
is warranted if the species involved are very

local and considered an Arctic responsibility.

To monitor, as appropriate, survival, diets,
phenology, and productivity of seabirds in a
manner to allow significant changes to be
detected. These data may be essential to
explain observed changes in populations but
abiotic environmental factors also need to be
taken into account, as appropriate.

To provide circumpolar information on the
status of seabirds to the management agencies
in the Arctic countries, in order to broaden their
knowledge beyond the boundaries of their
country to allow management decisions to be
made on the best available information.







Which are the Arctic Seabirds?

Afirst step in developing an Arctic monitoring program
for seabirds is to identify which bird species should be
considered “Arctic Seabirds” in the present context as
definitions vary. At the first meeting of the Circumpolar
Seabird Group a list of Arctic seabirds was compiled
(Wohl & Pagnan 1994). This was further elaborated
upon by the CBird Group during the development of
the present monitoring framework. The revised list is
shown here in Appendix 1.

The list of Arctic seabirds contains 64 species; five
of these are Tubinares, six cormorant species, four
seaducks, four skuas and jaegers, 18 species of
gulls, six tern species, 20 species of auks, besides
the Gannet Sula bassana. Of these 64 species,
about half (30) breed only within the boundaries of
the CAFF countries. The other half (34) breed partly
within these boundaries but also in more Temperate
regions towards the south, in some cases the larger
proportion of the population. The distribution of
these species dictates to some extent the degree of
responsibility placed on the Arctic countries for the
continued survival of these seabird populations.

The national regions included in the present exercise
need some explaining. The boundaries of the CAFF
designated areas dictate the area included, with some
exceptions. Thus, the total area of Sweden and Finland
are included, since their only marine regions are in the
Baltic towards south of the countries. Also, the whole
of Alaska is included in the present exercise, although
only partially designated as a CAFF area. Because of
the sheer size of Russia, this is divided into a western
and an eastern component, with the Eastern Taimyr
as the separator. Only the CAFF-designated parts for
Canada and Norway, and three countries are included
in total, i.e. Faroe Islands, Greenland and Iceland,
since their whole territory is included as the CAFF
designated area.

The number of seabird species breeding varies

between the Arctic countries as shown in the table.

Canada 25
Faroes 20
Finland 18
Greenland 23
Iceland 23
Norway 29
Russia western 30
Russia eastern 39
Sweden 19
USA (Alaska) 41

The differences in the number of species are
understandable on account of size alone but a number
of other factors also determine their distribution. The
high species diversity in the Bering Strait region is
obvious in the figures for Alaska and eastern Russia.
As a national entity Russia has the highest number of
breeding species, altogether 48 in both east and west
parts of the country.

The distribution of the 64 Arctic seabird species is
highly variable. These were divided into three groups,
i.e. Pacific only, Atlantic only, or both. The numbers
were 25, 19, and 20 respectively.

Only six of the 64 species are found breeding in all
the Arctic countries; Common Eider, Parasitic Jaeger,
Herring Gull, Arctic Tern, Common Murre, and Black
Guillemot. Two species breed in all but one country;
Mew Gull, Black-legged Kittiwake, and five in all but
two countries; Northern Fulmar, Long-tailed Jaeger,
Great Black-backed Gull, Black-headed Gull, and
Razorbill. On the other end of the scale, nine species
nest in one country (not the same) only; Brandt’s
Cormorant, Double-crested Cormorant, Thayer’s
Gull, Western Siberian Gull, Spectacled Guillemot,
Marbled Murrelet, Long-billed Murrelet, Cassin’s
Auklet, and Rhinoceros Auklet. And 21 species breed
in two countries only.

Hallvard Strom: Northern Fulmars on Bjornoya (Bear Island), Barents Sea.



Current Monitoring Activity

The present section provides overviews of the current
status of monitoring programs in the circumpolar
Arctic countries. A short description is provided for
each country, including references to annual reports
published in the countries as overviews of seabird
monitoring, or other relevant bibliography.

The overall goals of the Canadian Arctic Seabird
monitoring program are to undertake monitoring
programs aimed at evaluating the status and trends of
seabird populations in relation to anthropogenic and
natural environmental factors. This includes general
population monitoring programs at multi-species
colonies, and more focused programs, which monitor
priority species or suites of species.

Carsten Egevang/ARC-PlC.Com:-Monitoring Seabirds,
Greenland.



Canada
Grant Gilchrist, Mark Mallory and Greg Robertson

The Canadian Wildlife Service (CWS) has been
systematically monitoring Arctic seabirds since 1971,
with notable pioneering efforts by Les Tuck in the 1950s
providing the first documentation and study of many
colonies (Tuck 1961). The focal species has been the
Thick-Billed murre, largely in response to observed
losses of murres due to international fisheries (Tull
et al. 1972, Chardine 1998), its susceptibility to oil
pollution (Wiese & Robertson 2004), and the large
harvest of murres that takes place off Newfoundland,
Labrador, and Greenland (Kampp 1988, Elliot et al.
1991, Wiese et al. 2004). Seabirds are sensitive
indicators of marine environmental conditions in the
Arctic (Gaston et al. 2005ab) and murres have been
particularly suitable for this task (Gaston et al. 2003).
Standardized protocols have been developed for
murre monitoring (Birkhead & Nettleship 1980, Gaston
2002) and other species (Nettleship 1976). Canada
continues to monitor Arctic murre populations as part
of national commitment to the International Murre
Conservation Strategy (CAFF) and the Canadian
Murre Conservation Plan (Chardine & Elliot 2000).

Traditionally, the CWS has monitored seabird
populations at a few locations, principally Prince

Leopold Island, Coats Island, Coburg Island, Digges
Sound and the Gannet Islands (Birkhead & Nettleship
1981, Gaston & Nettleship 1981, Gaston et al.
1985, 1993, Gaston 2002, Robertson & Elliot 2002).
However, additional monitoring sites are needed to
determine whether all Arctic colonies respond in the
same manner to annual climate and ice conditions,
pressures from harvestorother forms of anthropogenic
stress, and whether there are inherent differences
in reproductive success, recruitment and survival of
seabirds across the Arctic. Since 2000, the CWS has
initiated population monitoring of additional pelagic
seabirds, notable Northern Fulmars and Black-legged
kittiwakes, and at selected locations, Glaucous Gulls
(Gaston et al. 2006, Mallory et al. in press). This has
generally been undertaken at colonies where there
were baseline surveys from the 1970s, including

Prince Leopold Island, Browne Island, Cape Vera,
and Baillie-Hamilton Island. We plan to establish
long-term monitoring plots based on the models used
at Coats and Prince Leopold Islands and following the
standard monitoring approach where appropriate. For
those colonies not listed (e.g. Buchan Gulf [Bastions
and Mitres], Scott Inlet, Hantszch Island, Skruis

Grant Gilchrist: A research team heads out by zodiac to the massive murre colony on Coburg Island, Nunavut 1998.
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Point, Batty Bay, Cape Parry, Herring Islands and
the Nain Archipelago; Mallory & Fontaine 2004), we
will visit those sites opportunistically or when special
circumstances require current information.

Common Eiders remain a priority monitoring species for
Canada, especially the northern borealis subspecies,
as itis harvested intensively in Greenland and Atlantic
Canada(Merkel 2004). Ofthe Arctic seabirds, Common
Eiders are most intensively exploited species by Inuit
in Canada, and egging, down collection and hunting
of eiders is prevalent in all communities with access to
eiders. Continued monitoring will be conducted at the
East Bay Migratory Bird Sanctuary and intermittent
monitoring will be conducted at sites where time
series are available (Ungava Bay, Hudson Strait,
Nain and Hopedale archipelgoes; Falardeau et al.
2003, Chaulk et al. 2005). Winter survey protocols are
being refined (Bordage et al. 1998), and estimates for
2003 and 2006 are now available for Atlantic Canada.
Monitoring of the unique sedentaria subspecies,
which is confined to Hudson Bay throughout the year
and appears to be susceptible to large kills in winters
with heavy ice (Robertson & Gilchrist 1998), will also
continue in partnership with the local community of
Sanikiluag.

Banding of murres has provided information on the
effects of harvest on local populations, as well as
information needed for population modeling (Tuck
1961, Donaldson et al. 1995, Wiese et al. 2004). We
will continue to band murres at long-term study sites
(notably at Coats Island) and colonies not previously
banded. Our approach will be consistent with the
CAFF murre banding plan. Harvest of murres will
be tracked with special murre harvest surveys which
will hopefully become part of the standard game
bird harvest monitoring program in Canada. Work is
complete on developing tools to differentiate ages
and species of murres from wing characters (Wilhelm
et al. 2008), and adjustments are being made the
national harvest survey to accommodate murres (and
improve seaduck estimates).

Although there is much to be gained by standardized
monitoring protocols, in some cases novel approaches
may prove valuable. In the near future, we expect
that the use of remote recording technologies, such
as video surveillance cameras, will become practical
for seabird monitoring. We will work closely with other
researchers in this field to adapt these approaches
where appropriate.

Monitoring of seabirds at sea continues to be a priority
under the Canadian Murre Conservation Plan. A
protocol for onboard monitoring has been established
and is commonly used in the north Atlantic. CWS will
approach cruise ship companies working in the Arctic
to have knowledgeable instructors, staff, or tourists on
the ship to conduct at sea data collection and deliver
this to the CWS to help assess the distribution of
seabirds at sea (e.g., Mallory et al. 2006a). QOil and
gas exploration is also increasing in the Labrador Sea
and is likely to increase in the Davis Strait, work in
underway to collaborate with the oil and gas industry
to collect seabird at sea data from their vessels. Other
vessels of opportunity, such as the Canadian Coast
Guard fleet, are also being accessed for seabird at
sea data collection.

Work on the CWS seabird colony registry, an archive
of all locations and population information on seabirds
in Nunavut and the Northwest Territories, was initiated
in the 1990s. It is currently maintained by CWS-
Atlantic Region. In 2002, the data for the Arctic was
transferred to the northern offices of CWS. Some data
maintenance is required, and then annual updates
will be performed, with appropriate documentation
and back up procedures. Currently, we plan to port
this data set into the data management program
established by the Nordic countries, to facilitate data
sharing among the North Atlantic countries.

Relatively few seabirds in the Canadian Arctic carry
contaminant loads at levels that affect reproduction
or survival (Braune 2007a, Braune et al. 2002,
Braune et al. 2007, Buckman et al. 2004). For many
contaminants, levels have declined since the 1970s,
but for other pollutants, concentrations in seabirds
have increased (Braune 2007a, b, Braune et al. 2007,
Butt et al. 2007). Environment Canada’s National
Wildlife Research Centre has a “Contaminants in
Seabirds Monitoring Program”, which is supported
by field programs. New developments in contaminant
studies may dictate that annual plans are adjusted to
account for urgent sampling needs.

Contaminants represent one aspect of seabird health
in the Arctic, and can potentially influence other,
sublethal relationships in these birds. Investigations
of seabird health and contaminants have been
examined in eiders (e.g., Wayland et al. 2002) and
to some extent in fulmars (Mallory et al. 2006bc,
2007), although further investigations are underway.
Health monitoring of Arctic seabirds is being extended



to other species, particularly in light of concerns
about avian disease transmission (notably avian
influenza). Recent monitoring has also revealed that
pelagic seabirds in the Canadian Arctic are ingesting
particulate debris (garbage) and transporting it back
to their colonies (Mallory et al. 2006d).

Grant Gilchrist: An Ivory Gull near ltS nest on'the Brodeur Penin-
sula, Baffin Island Nunavut 2004 = $ 1

Harvest of seabirds and their eggs are Arctic colonies
is generally considered low (Chardine 2001), but it
remains another stressor on top of natural mortality,
annual variability in environmental conditions during
breeding, and other anthropogenic stress. However,
Arctic seabirds are harvested on their wintering
grounds, particularly Thick-billed and Common
Murres (Elliot 1991, Chardine et al. 1999, Wiese et al.
2004). We plan to continue to work with communities
to assess local harvest of seabirds, and collaborate
in analyses of the data from the Nunavut Wildlife
Harvest Study (Priest & Usher 2004). We also plan
to provide advice on allocating TAH (total allowable
harvest) and designing harvest surveys, to the
Nunatsivut government (Labrador Inuit) now that
their land claim is settled. The recent agreement on
the offshore Makivik Land Claim (for marine areas
in Hudson Strait and eastern Hudson Bay) will soon
require our input for the large marine bird issues in
this region, especially murres.

Ivory Gulls and Ross’ Gull are two Arctic breeding
seabirds considered Endangered, and Threatened,
respectively by COSEWIC (the Committee on the
Status of Endangered Wildlife in Canada). Recent
surveys for lvory Gulls have shown significant declines
at Canadian breeding sites (Gilchrist & Mallory 2005,
Robertson et al. 2007), leading to a recent uplisting
in status change (COSEWIC 2006). We plan to
undertake a program to further evaluate the trends in
Ivory Gull populations and to assess possible causes
for their declining populations. We will work with our
international partners to assess the status of this
species in all circumpolar countries. Survey work and
research is also underway on Ross’s Gulls (Mallory et
al. 2006e), to determine their responses to disturbance
near colonies, so that best practices guidelines can
be developed for the very active mineral exploration
activities in the High Arctic.
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Faroes
Bergur Olsen

Colony Monitoring: Monitoring of seabird colonies
in the Faroe Islands has been concentrated on the
Common Murre Uria aalge as this was the most
important hunt and the fowlers mentioned a heavy
decline in the population, starting late in the 1950s
(Olsen 1982). The first total census and detailed
registration of the Common Murre colonies was in
1972 (Dyck & Meltofte 1973, 1975), and it has been
repeated in 1987 and 1997-99 (Olsen unpubl.). In
connection with the Guillemot census in 1987 and
1997-99, also the Kittiwake Rissa tridactyla colonies
were censused. It is planned to repeat the census
of Common Murre and Kittiwakes at about 10 years
intervals and some of the colonies were censused
again in 2007.

In 1972 it was decided to count a Guillemot breeding
cliff, Havdin on Skuvoy, once a year as a control area,
and this has been done each year except 1975 (Olsen
1992). Since 2001 the other seabirds on Hgvdin;
Fulmars Fulmarus glacialis, Kittiwakes and Razorbills
Alka torda have been included in the program, so we
now also monitor the number of Razorbills and the
number and productivity of Kittiwakes and Fulmars
on Hevdin (Olsen 2002). On Skuvoy all the seabirds
breeding inland have been censused in 1961, 1981
and 2001 (Olsen 2003).

The only Gannet Sula bassana colony has been

censused occasionally since 1937 with intervals of
one to 13 years (Olsen & Permin 1974). The last two
censuses have been conducted at 10 years intervals
and it is planned to continue at this interval.

In 1981 there was a census of all the inland birds
(Bloch 1981, Bloch & Sgrensen 1984). From this
year we have census of Parasitic Jaeger Stercorarius
parasiticus, Great Skua Stercorarius skua, Black-
headed Gull Larus ridibundus, Mew Gull Larus
canus, Lesser Black-backed Gull Larus fuscus, Great
Black-backed Gull Larus marinus, Herring Gull Larus
argentatus and Arctic Tern Sterna paradisaea. The
Arctic Tern colonies were registrated and censused
again in 2003 and have since been monitored
annually. There are occasional census of Great Skua
and Parasitic Jaeger (Hamer 2001, Bengtson & Bloch
2003), but skuas are not yet included in the monitoring
program.

At-Sea Surveys: Surveys have been conducted in
the waters around the Faroe Islands between 1979
and 1999, yielding information on the distribution and
abundance of seabirds (Taylor & Reid 2001, Skov et
al. 2002). Most oft the surveys were carried out from
1997-1999 as a result of the planned oil exploration
in the Faroe-Shetland Channel east of the Faroes.
A total of 37 seabirds were recorded and areas of
international importance to seabirds were identified.
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Such surveys are, however, very expensive, so they
will not be used in the regular monitoring of Faroese
seabirds.

Harvest Statistics: There is no official harvest statistic
for the Faroes. However, information exist on the
number of birds hunted in some of the colonies for
certain years. Seabirds are the only birds that are
allowed to hunt and Common Murre and Puffins have
been the most important for generations. The former
export of feathers give an indication on the total
number hunted and also shows both short time and
long time fluctuations (Ngrrevang 1977). In the last
decades Fulmars have been the most important with
a yearly hunt of about 50,000 to 100,000 birds, most
newly fledged young. On a voluntary base we have got
the number of hunted Gannet chicks during the last 13
years and we also get the number of Puffins taken by
fleyg in some areas. It is only allowed to take the eggs
of Common Murre after permission from the Faroese
Museum of Natural History and the result for each cliff
is recorded. In total 1,000 to 2,000 Common Murre
eggs are taken each year.

Banding: Bird ringing was initiated in the Faroes in
1923 (Jensen & Olsen 1999). In 13 seabird species
more than 500 individuals have been ringed and
about 61,000 seabirds have been ringed in total (see
table). The results have been partly analyzed for Storm
Petrels Hydrobates pelagicus (Jensen & Fritze 1991),
Common Murres (Olsen et al. 2000), and Gannets
(Danielsen & Jensen 2004).

Storm Petrel 28430
Arctic Tern 9378
Common Murre 6057
Atlantic Puffin 3997
Leach’s Petrel 3921
Lesser Black-backed Gull 2932
Fulmar 1726
Great Skua 1086
Manx Shearwater 732
Gannet 728
Kittiwake 700
Parasitic Jaeger 634
Black-headed Gull 541

Numbers of seabirds ringed in the Faroe Islands up to 1998.
Only those species with more than 500 ringed individuals
(Jensen & Olsen 1999)
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Finland
Martii Hario

Unlike conspecifics in the oceanic environment,
seabirds in the northern Baltic Sea do not aggregate
in huge disjunct breeding colonies. In Finland, they are
distributed more or less evenly over the 73,000 islets
and islands of the coasts. A “colony” is equivalent to an
“island”. There is no better way to delineate a “colony”
because there is a continuum of islets throughout
the coast with no apparent bordering, and there are
seabirds on nearly every islet.

However, there is a prominent zonation within the
archipelago (inner, middle, outer). In the outer zone,
most genuine seabirds dwell (like alcids). There, the
number of islets is smaller. The “colonies” are rather
well known and form the base of the monitoring
effort. In contrast, the most abundant and common
seabirds, such as Mew Gull Larus canus and Eider
Duck Somateria mollissima occur throughout the
entire zonation, breeding in the inner parts as well as
in the outer parts. Their colony size is mainly small,
ranging from 3 to 100 pairs in the middle zone of the
SW Archipelago.

Finnish Seabird Monitoring Program, called the
Archipelago Bird Census, focus on monitoring breeding
bird populations in selected archipelago areas, each
consisting of tens to hundreds of islands. Present
monitoring scheme is based on 36 census areas
comprising 1700 islands (see map). This program is
built on a preceding program of six core areas that
started already in late 1940s (e.g., Grenquist 1965).
The current program is a joint effort the the Finnish
Game and Fisheries Research Institute and the
Finnish Museum of Natural History.
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The location of the seabird census sites along the
Finnish coast. The borders of the four sea districts used
as covariates in the TRIM procedure are also shown.

The census program aims at monitoring changes
in the breeding populations by counting nests and
broods or parent birds on selected areas, converted
into number of pairs. Three counts are recommended
on each site during the breeding season. If only a few
species are monitored, 1-2 visits may suffice. Basic
goal in data interpretation is the separation of human-
caused changes from natural changes.

Martti I_-I_aHo: Seabird Archipelago in the Northern Baltic, Finland 2007.
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Population trends are analyzed with a computer
program (TRIM) applying log-linear modeling on
count data. The method allows for estimating
significance of short and long term trends as well as,
when covariates are implemented in the models, their
comparison among different geographical regions.
Confidence intervals can be estimated for the indices
illustrating the magnitude of the population changes.
As covariates, we use 4 sea districts within the Finnish
coast (e.g., Hario & Rintala 2007). Thus, instead of
creating a colony registry, we monitor larger sample

areas consisting of several smaller colonies.

There are no at-sea surveys during the breeding
period, so far. These could be developed, especially in
Herring spawning areas in the outer zone, frequented
by gulls and alcids in the summer. However, as fish
reach the sea surface mainly during the night, surface
feeders need to be monitored nocturnally (Hario
1990).

Distribution of non-breeding seabirds in Finland
has been surveyed by ship mainly in connection
of national waterbird counts under the auspices of
Wetlands International. These winter counts use
permanent transects at sea on the Aland Islands,
depending on the ice situation. Counts by airplane
have been carried out only during two pan-Baltic
surveys of waterbirds in 1992 and 2007 (e.g., Durinck
et al. 1994). The non-breeding counts are organized
by the Finnish Environment Institute and the Museum
of Natural History.

National hunting statistics concern only game species,
i.e. the Eider Duck. As a monitoring tool, it is of poor
value unless related to hunting effort. Eider numbers
bagged by hunters have been decreasing since mid-
1990s concurrently with declining Eider population in
Finland. In contrast, at Danish over-wintering sites
of the Finnish Eiders, the annual Eider bag is mainly
affected by the number of hunters. The Danish bag is
ten-fold compared to that of Finland. Employing bag
statistics requires good knowledge of the hunting effort
at both ends of the migration journey of a migratory
seabird (Tiainen et al. 2001).

Martti Hario: Creching Eiders, Finland 2007.

Specific programs for endangered and scarce species
are currently conducted on Caspian Tern Sterna
caspia, Parasitic Jaeger Stercorarius parasiticus,
Great Cormorant Phalacrocorax carbo (Lehikoinen
2006), and Lesser Black-backed Gull L. f. fuscus
(the nominate race). They are monitored annually
throughout the entire coast. Smaller, restricted
programs carried out on Little Tern S. albifrons and
Common Murre Uria aalge at selected areas. Caspian
Tern is the only species in the Baltic with a permanent
pan-Baltic survey program, i.e. in Finland, Sweden
and Estonia (Hario et al. 1987).

Status and trends of Finnish birds are known from
the two nation-wide bird atlas surveys (in 1974-79
and in 1986-89, the so-called Euro-Atlas) and from
several on-going monitoring programs. Nearly all of
the 250 breeding species are covered by some of
the 17 different monitoring projects, run by 3000-
4000 birdwatchers and 4000 hunters (Koskimies &
Vaisanen 1991).
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Greenland
David Boertmann, Anders Mosbech, and Carsten Egevang

Current monitoring programmes for seabirds in
Greenland include only Thick-billed Murre Uria lomvia
and Common Eider Somateria mollissima (Falk &
Kampp 1997, 1998, 2001, Merkel 2002, Merkel &
Nielsen 2002, Nyeland 2007, Merkel et al. 2007).
Programmes for monitoring Kittiwakes Rissa tridactyla
have been discussed but not yet initiated (Nyeland
2004), but almost all colonies in West Greenland has
been surveyed since 1998 (Labansen et al. in prep.). A
monitoring program for Arctic Terns Sterna paradisaea
(Egevang & Boertmann 2003, Egevang et al. 2005) is
under preparation. Further, due to the large size of the
country and the high number of seabird colonies, a
future priority will be to develop a realistic monitoring
plan for the most important seabird species such that
the limited time and economical resources will be
taken into account.

Database: In 1992, a database over the breeding
colonies of Greenland seabirds was developed
(Boertmann et al. 1996). This was developed mainly
as a tool for ready access to background data on
breeding seabird in areas exposed to potential oil
spills. However, this database can also be viewed
upon as the first step in the development of a
general monitoring program for seabirds breeding
in Greenland. The database contains both historical

information obtained from the available literature and
unpublished field notes from researchers working in
Greenland.

Censuses: Several surveys of breeding seabirds
were carried out in order to augment and control the
historical information. These surveys were carried out
along the coasts likely to be affected by potential oil
spills (Boertmann et al. 1996, Boertmann 2004, 2006),
and much new information has also been obtained on
an opportunistic basis, during other ornithological field
work (e.g., Burnham et al. 2005). Some surveys were
aimed mainly at species of concern, such as Thick-
billed Murre (Evans & Kampp 1991, 1997, Kampp
1990, Kampp & Falk 1994, Kampp et al. 1994),
Little Auk Alle alle (Kampp et al. 1987, Boertmann &
Mosbech 1998, Egevang et al. 2003), Common Eider
(Christensen & Falk 2001, Merkel 2002), Ivory Gull
Pagophila eburnea Gilg et al. 2004), and Arctic Tern
(Egevang & Boertmann 2003, Egevang et al. 2005).

All these activities combined means that most of
West Greenland (inclusive the Qaanaaq region)
have been surveyed for seabird breeding colonies
within the past 10 years. However, there are some
regions, mainly some of the large fjord-systems (e.g.
Fiskefjord) that have never been. Thus, apart for these

Cérs_ten Eggva_ng/ARC;PIC.COM: Stbdying colony attenda_ncé' of Thick-billed Mutres at Ka'p' Bréwstt_ar, Northeast Greenland 2004,
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few exceptions, the general knowledge on distribution
of colonial seabirds in West Greenland is therefore
good.

A few monographs on abundance, distribution and
population trends of Greenland seabirds have been
published over the recent decades. For example Great
Cormorant Phalacrocorax carbo based on information
from the database (Boertmann & Mosbech 1997),
Sabine’s Gull Larus sabini (Forchhammer & Maagaard
1990), and Kittiwake (Nyeland 2004). Burnham et al.
(2005) surveyed the Uummannaq district to compare
with surveys from the 1920s.

Wzkic i 500 km

Fig 1: Distribution of seabird breeding colonies (red
dots) in Greenland

The information from the other two major regions of
Greenland (North and East Greenland) is by all means
inadequate. Access to these regions is difficult, and sea
ice blocks the coast in summer over large stretches.
Most information is opportunistic observation made
during otherfieldwork and expeditions (e.g., Stemmerik
1990). A few censuses have recently been carried out
locally at some of the polynyas, such as the Northeast
Water (Falk & Mgller 1995, Falk et al. 1997) or Dove
Bugt (Forchhammer 1990). A major step forward was
carried out by Gilg et al. (2003, 2005), who surveyed
extensive region of Northeast Greenland from boat
in 2003 and 2004 locating numerous new breeding

colonies and controlling old information. But extensive
areas, for example entire Southeast Greenland are
still unsurveyed.

The database and the surveys have focused on
colonial seabirds, leaving out the dispersed breeders
such as Parasitic Jaeger Stercorarius parasiticus,
Red-breasted Merganser Mergus serrator and a large
part of the Great Black-backed Gull Larus marimus
population. Distribution of these species is well known
in West Greenland, but knowledge on their numbers
is missing.

All the colony surveys have been carried out on an
ad hoc basis, and only some of the Thick-billed Murre
colonies have been surveyed at regular intervals (as
part of the monitoring programme). However, regular
surveys of many colonies are needed, for example in
order to elucidate natural variation compared to oil
spill induced mortality.

Non-breeding seabirds: Non-breeding seabirds in
West Greenland have been surveyed by the National
Environmental Research Institute, Greenland Institute
of Natural Resources and others. Very few surveys of
non-breeding seabirds cover other Greenland areas.
Moulting seaducks was surveyed in late summer in
entire western Greenland from aircraft 1993-1998,
resulting in valuable information on species moulting
in high concentrations, mainly Harlequin Ducks
Histrionicus histrionicus and King Eiders Somateria
spectabilis (Mosbech & Boertmann 1999, Boertmann
& Mosbech 2001a, 2002). Offshore abundance and
distribution of seabirds in West Greenland has been
surveyed by ship mainly in late summer and autumn
(Glahder 1993, Durinck & Falk 1996, Mosbech et al.
1998, Boertmann & Mosbech 2001b). Surveys in West
Greenland in the winter period have been performed
mainly by airplane in the Open Water Area (Mosbech
& Johnson 1999, Merkel et al. 2002, summary in
Boertmann et al. 2004).
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Iceland
Aevar Petersen

Arecent overview of the status of seabirds monitoring
in Iceland was completed in 2003 (Petersen 2003).
Only a couple of Icelandic seabird species are
monitored in a fully representative way; the Cormorant
Phalacrocorax carbo (Gardarsson 1996a, 1999) and
the Gannet Sula bassana (Gardarsson 1995a, 2005).
Other seabird species breeding in Iceland are: Fulmar
Fulmarus glacialis, Shag Phalacrocorax aristotelis,
Leach’s Petrel Oceanodroma leuocorrhoa, Storm
Petrel Hydrobates pelagicus, Manx Shearwater
Puffinus  puffinus, Common Eider Somateria
mollissima, Great Skua Stercorarius skua, Parasitic
Jaeger S. parasiticus, Arctic Tern Sterna paradisaea,
Black-headed Gull Larus ridibundus, Mew Gull L.
canus, Lesser Black-backed Gull L. fuscus, Great
Black-backed Gull L. marinus, Glaucous Gull L.
hyperboreus, Herring Gull L. argentatus, Kittiwake
Rissa tridactyla, Puffin Fratercula arctica, Razorbill
Alca torda, Common Murre Uria aalge, Thick-billed
Murre U. lomvia, and Black Guillemot Cepphus grylle.
The Dovekie Alle alle has recently stopped breeding
in the country.

The breedingdistribution of Icelandic seabirdsis known
in general terms through irregular data-collecting, and
more recently some organized breeding bird atlas
work, environmental impact assessments, and colony
censuses (see, e.g. Skarphédinsson et al. 1994,
Johannsson & Gudjonsdottir 1995, Petersen 1998,
2000, Petersen & Egilsson 1998). Detailed colony
registration and total population estimates have been
carried out for Shag (Gardarsson 1979, Petersen &
Ingvarsson 1995), Great Skua (Lund-Hansen & Lange
1991), Kittiwake (Petersen 1993, Gardarsson 1996b,
Bornaechea & Gardarsson 2006), Razorbill, Common
Guillemot, and Thick-billed Murre (Gardarsson
1995b). The Shag population has been fully censused
several times and analysis is underway (Gardarsson
& Petersen 2007), and for Cormorant (Gardarsson
1979 and in prep.).

Several seabird species, Fulmar, Kittiwake, Thick-
billed Murre, Common Murre, and Razorbill, have
been monitored at colony in several regions of Iceland
(Gardarsson 2006a, 2006b). All colonies have been
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monitored in one region in W-Iceland (Bornaechea &
Gardarsson 2006). In another region the Breidafjoréur
Bay and islands around Flatey, NW-Iceland, Fulmar,
Shag, Cormorant, Kittiwake and Arctic Tern have
been monitored (Petersen 1979). More extensive
monitoring of Black Guillemots has taken place on
about twenty little islands in Breidafjordur for nearly
35 years (Petersen 1979, 1981, 2001a, Frederiksen
& Petersen 1999a, b, 2000). Black-headed and Mew
Gulls are censused every fifth year in the Eyjafjoréur
region, N-lceland (Petersen & Thorstensen 1990,
1993, 2001, 2004, 2005). Census work is presently
underway by Gardarsson and coworkers repeating a
census of bird-cliff seabird species done in the 1980°s
(Gardarsson 1995b).

Workis progressingtofurtherthe monitoring of seabirds
in Iceland in general. A Seabird Colony Registry has
been developed for several years, collating as much
information as possible on the whereabouts of seabird
colonies and their sizes at various times (cf. Petersen
2000, 2006). Incidental information from various
times has been collected into a database giving an
overview of the trend at many colonies, although the
area coverage is mostly not representative of the
respective Icelandic populations, nor is the full suite
of species at some of these colonies monitored.

Wintering seabirds are monitored within the annual
Christmas Bird Counts (Petersen 1983, Petersen &
Hjartarson 1989, 1991, 1993). Best coverage is of the
Common Eider, Shag, Cormorant, 5-6 gull species
and Black Guillemot, as well as the Iceland Gull Larus
glaucoides, which is a regular and common winter
visitor. Razorbill, Common Murre, and Thick-billed
Murre are poorly represented on account of their
more pelagic habits as the census areas are either
along the coast or inland. The only estimates for
size of wintering populations in Iceland are found in
Asbirk et al. (1997) and Petersen (1998), and more
specifically for Common Eider (A. Petersen in Laursen
1989, Skarphédinsson 1994). The Eider holds a very
special role in Iceland being economically the most
important wild bird species (Petersen 1997, 2001b,c).
The size of the majority of the Icelandic Eider colonies
is known, and in many cases also colony trends going
back as far as a century. A monitoring program was
organized in 2001 to collect at regular intervals data
for a representative sample of Icelandic colonies, as
part of the Circumpolar Eider Conservation Strategy
(CAFF 1997).

Many areas, large or small, have been censused
for seabirds as part of general surveys of breeding
birds of these areas. Certain small areas that have
been visited on two or more occasions, for instance
the recently-formed island of Surtsey (S-Iceland),
lake Tjérnin in mid Reykjavik, lake Astjérn and
Seltjarnarnes  peninsula  (SW-Iceland), many
Breidafjordur islands (W-Iceland), the nature reserve
Skégar in Skagafjordur, the island of Hrisey, and the

delta area of Eyjafjardara (N-lceland).

As part of continued work to fill gaps in regions with
little or non-existent colony data, censuses have been
carried out over such larger areas as the Reykjanes
peninsula, islands off Reykjavik (SW-Iceland), many
of the islands off Myrar and those in the Breidafjordur
bay (W-Iceland), the regions of Jokulfirdir and
Hornstrandir, Strandir and Iisafjardardjup (NW-
Iceland), Vatnsnes, Latrastrond and Keflavik, Tjérnes
peninsula and nearby islands, and bistilfjoréur
(N-Iceland), Hérad and Vikur (E-lceland), Dyrhélaey
peninsula (S-lceland), etc. Some of this work has
been carried out as part of environmental impact
assessments, other as part of general breeding bird
surveys, or work on individual seabird species. Some
species, lacking detailed distribution overviews, let
alone breeding numbers, have also been targeted
over larger areas. These poorly covered species are
also among the most common and highly dispersed
seabird species in Iceland, such as Fulmar, Arctic
Tern, the gulls, Puffin, and Black Guillemot.

The hunting intensity on seabirds is monitored by the
wildlife management unit of the Environment Agency,
which annually compiles reports from hunters, in
accordance with the hunting legislation (Act no.
64/1994). Preliminary analysis of the effects of
hunting on seabird populations has been undertaken
(Petersen in prep.).
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Norway
Hallvard Strem, Tycho Anker-Nilssen and Rob Barrett

The overall goals of the Norwegian seabird monitoring
programme are to evaluate the status and trends of
seabird populations in relation to anthropogenic and
natural environmental factors (Mehlum & Bakken
1994, Anker-Nilssen et al. 1996). The status of
seabirds breeding on mainland Norway has recently
been reviewed by Barrett et al. (2006). The status
of seabirds breeding in North Norway and Svalbard
(including the remainder of the Barents Sea) are
reviewed in Anker-Nilssen et al. (2000).

Svalbard

The seabird monitoring programme for Svalbard
was initiated in 1988 (Mehlum & Bakken 1994) and
at present (2007), seven species are included in the
programme: Northern Fulmar Fulmarus glacialis,
Common Eider Somateria mollissima, Great Skua
Stercorarius skua, Glaucous Gull Larus hyperboreus,
Black-legged Kittiwake Rissa tridactyla, Common
Murre Uria aalge, Thick-billed Murre Uria lomvia
and Dovekie Alle alle (Strgm 2006). Monitoring of
population development is carried out annually for
all seven species except Dovekie. Data on survival,
breeding success and chick diet are monitored
on Bjegrngya (Bear Island) for all species except
Northern Fulmar and on Spitsbergen for Black-legged
Kittiwake, Thick-billed Murre and Dovekie (Strem
2006). The seabird monitoring programme in Svalbard
is organized by the Norwegian Polar Institute (NP),
and data are stored in the institute’s Seabird Colony
Database — COLONY (Bakken 2000).

Morten Ekker: Black Guillemots, Norway 2006.

Mainland Norway

The seabird monitoring in Norway started in the
1960s, when professor Einar Brun systematically
censused many of the large colonies along the
mainland coast (Brun 1965, Barrett & Krasnov 1997,
Barrett et al. 2006). Although Norway has long been
recognized as being responsible for a significant part
of the NE Atlantic seabird populations (Brun 1979),
a comprehensive study of numbers and population
trends of seabirds along the Norwegian coast was
first initiated at a national level in 1979 as part of the
Norwegian Seabird Project (Rev et al. 1984). Before
this, the little knowledge concerning the population
status and trends of Norwegian seabirds was based
on total counts in a few selected colonies at irregular
intervals. These were often limited in their accuracy,
and theirirregularity precluded detailed documentation
of annual changes (Brun 1979, Barrett et al. 2006).

The Norwegian Seabird Project ended in 1984 and
some of the population data was summarized by
Barrett & Vader (1984). It was, however, immediately
followed up by various mapping and monitoring
projects, and much more detailed data concerning
overall numbers, distribution and population trends
have since been collected using international
standards (e.g. Lorentsen 2007). Most of these data
are now stored in The National Seabird Registry at
the Norwegian Institute for Nature Research (NINA)
(Lorentsen 2007, Barrett et al. 2006).
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The National Monitoring Programme for Seabirds,
which was established in 1988 and revised in 1996,
now addresses population changes in 18 species of
breeding seabirds along the coast, including the three
key species (Atlantic Puffin Fratercula arctica, Black-
legged Kittiwake and Common Guillemot) and are six
key sites (Runde, Sklinna, Rast, Anda, Hjelmsgya
and Horngya) (Anker-Nilssen et al. 1996, Lorentsen
2007).

The SEAPOP programme

In 2005, the SEAPOP (SEAbird POPulations)
programme was launched. Its aim is to coordinate
a long-term, comprehensive, standardised and cost-
effective study of the mostimportant aspects of seabird
numbers, distribution, demography and ecology in
Norway, Svalbard and adjacent sea areas (Anker-
Nilssen et al. 2005, 2006a,b, 2007). The formerly
established monitoring activities, which include the
national programmes on the mainland and Svalbard
and long-term studies of seabird ecology on Rast,
Horngya and Bjgrngya, will be continued as integral
parts of the SEAPOP programme. SEAPOP thus puts
all previous seabird monitoring activity under one
umbrella (Anker-Nilssen et al. 2005).
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The existing SEAPOP key-sites as of 2007.

The activities in the two initial years were restricted to
the Lofoten and Barents Sea area (see map), but from
2008 the programme will be implemented on a full
national scale. The work is organized and carried out
by the Norwegian Institute for Nature Research and
the Norwegian Polar Institute, in close cooperation
with the Tromsg University Museum, and is currently
financed by the Ministry of Environment, the Ministry
of Petroleum and Energy and the Norwegian Oil
Industry Association.

Within the scheduled programme period of minimum
tenyears, SEAPOP aimsto map in detail the distribution
of breeding, staging and wintering seabirds along all
coastlines of Norway and the Svalbard archipelago.
For logistic and economic reasons, much of the highly
dynamic distribution of seabirds at sea in the vast
areas covered by the programme will be predicted
using multi-disciplinary models. This work is done in
close cooperation with the Institute of Marine Research
in Bergen and is based on data collected during their
ecosystem surveys in parts of the area.

The national monitoring of population trends that
has been ongoing since the 1980s will be continued
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and extended with more sites and species. The
monitoring of reproduction, adult survival rates
and diets of selected seabird species on the four
previously established key-sites Rost, Hjelmsgya,
Horngya and Bjgrngya (see map) has been extended
and further adjusted to meet the general design
of the programme. Four new key-sites have been
established; Spitsbergen, Anda, Sklinna and Runde.
The key-site on Spitsbergen is divided among several
localities because there is no single site in the area
that holds a sufficient variety of breeding species.
When the programme is implemented on the full
national scale in 2008, at least three additional key
areas will be established in southern Norway, most
likely including a selection of sites in the southwest
(North Sea coast), south and southeast (Skagerrak
coast).

The SEAPOP programme will also fund a number
of more specialised, shorter-term studies of seabird
ecology and habitat use, some of which will apply
methods like data loggers and satellite telemetry.

The SEAPOP Web (www.seapop.no) is the primary
line of communication from the research institutions
to the partners involved in the programme. All data
and information which is collected through the various
SEAPOP projects are presented on the web in the
most relevant formats for the different users groups
targeted by the programme, and technical reports
are downloadable as PDF documents. This structure
not only ensures that everyone gets the same
information, but that the access to new, updated
and quality-controlled results is immediate and that
the information is standardised in such a way as to
be most useful for all involved. As the major share
of this information is freely available as maps, tables,
figures and text, we also hope it will be of interest for
educational purposes and to the general public.
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Russia: western part
Maria V. Gavrilo

This part deals with “western” Russian Arctic from
Barents Sea to Eastern Taimyr Peninsula and
Severnaya Zemlya (western Laptev Sea), which more
or less correspond to natural distribution patterns of
seabirds, i.e. correspond to “East Atlantic migration”
populations. The area under consideration will be
called simply Western Russian Arctic. The area
considered includes the CAFF-defined Arctic area, i.e.
only coasts of the White Sea belonging to Murmansk
District (Kandalaksha Bay and southern and eastern
Kola Peninsula coasts) are included in the analysis
but not the rest areas of the White Sea where large
seabird colonies do exist in Onega Bay in particular.

A list of seabird species breeding in Western Russian
Arctic is quite long and includes 30 species. The
breeding distribution of Russian arctic seabirds is
known in general terms, mostly through irregular
data collecting. There were several projects compiled
breeding distribution of seabirds in selected areas
(Northern Sea Route Dynamic Environmental Atlas
(1998), Seabird colony databases for the Barents and
Kara Seas (2000)). No specific countrywide seabird
colony registration and one-time total population
estimates have been carried out yet.In archipelagos
with hundreds of small isles inhabited by eiders, gulls
and terns birds are counted separately on each isle.
During a Russian-Norwegian workshop on monitoring
issues experts agreed to consider them as monitoring

Maria Gavrilo: Ivory Mn Domashny Island, SevernayaZemlya. Kara Sea.

plots (breeding site) while “colonies” in such areas
were defined as groups of islands with similar
environmental conditions.

Most numerous colonial seabird species are Thick-
billed Murre Uria lomvia, Dovekie Alle alle and Black-
legged Kittiwake Rissa tridactyla, while Northern
Fulmar Fulmarus glacialis, Common Murre Uria aalge,
and Atlantic Puffin Fratercula arctica are present in
much smaller numbers. Boreal-Atlantic elements
in seabird fauna such as Razorbill Alca forda, Shag
Phalacrocorax aristotelis and Great Cormorant
Phalacrocorax carbo are not numerous and tied up
with south-westernmost part of the Western Russian
Arctic area. High Arctic element — the Ivory Gull
Pagophila eburnea distributed within high-latitudinal
archipelagos and Russian population is considered
to comprise the majority of the world’s breeding
population.

Skuas, most gulls and terns do not necessarily breed
in colonies and thus their numbers are difficult to
estimate and breeding colonies are hardly possible
to count. Larger white-headed gulls like Great Black-
backed Gull Larus marinus and Herring Gull Larus
argentatus breed in high numbers in south-western
part of the Western Russian Arctic and represent a
considerable portion of the country’s population of
the species. Mew Gull Larus canus, Black-headed

1]
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Gull Larus ridibundus, Little Gull Larus minutus
and Common Tern Sterna hirundo penetrate only
southernmost limits of the CAFF area and do not form
any significant settlements.

Glaucous Gull Larus hyperboreus, West Siberian
Gull Larus heuglini’, Arctic Tern Sterna paradisaea,
Parasitic Jaeger Stercorarius parasiticus, Long-tailed
Jaeger Stercorarius longicaudus, and Pomarine
Jaeger Stercorarius pomarinus are highly dispersed
over Siberian tundras and on many islands but lack
detailed distribution overviews, and their numbers
are guesstimated at tens of thousands pairs for each
species. Seaduck species considered here Common
Eider Somateria mollissima, King Eider Somateria
spectabilis, and Steller’'s Eider Polysticta stelleri
are also difficult to assess in breeding pairs, and
their numbers are better known from their wintering
populations.

Northern Gannet Sula bassana and Great Skua
Stercorarius skua are recent invaders into the Russian
Arctic from the West Atlantic and breed in south
Barents Sea in very low numbers but do not occur in
any other part of the country.

Sabine’s Gull Larus sabini and Ross” Gull
Rhodostethia rosea demonstrate recently slight
eastward expansion and have in Taimyr western limit
of their distribution thus occur in the Western Russian
Arctic in low numbers with small breeding colonies
being dropped sparsely on suitable tundra habitats.

1 We follow most recent Russian Bird list (Stepanyan 2002) and consider
larger white-headed and dark-mantled gulls inhabiting eastward from the
White Sea through Siberia separate species West Siberian Gull Larus heu-
glini. In other sources they are considered Lesser Black-backed Gulls (Larus
fuscus heuglini) or Herring Gulls (Larus argentatus heuglini/taimyrensis/ve-
gae).

Traditionally, seabird monitoring in Russia is based on
a network of strict nature reserves (zapovedniks, [lUCN
category I). Only selected colonies situated within the
boundaries of such SPAs are monitored routinely.
Longest monitoring series are obtained within the
territory of Kandalaksha State Strict Nature Reserve
(KSR). KSR’s monitoring activity is concentrated on
three areas including Kandalaksha Bay (White Sea),
West and East Murman areas (south Barents Sea
coast). Novaya Zemlya department of the Seven Strict
Nature Reserve (the latter is now a part of KSR while
the department does not exist anymore) used to carry
out monitoring in largest colonies on Novaya Zemlya
archipelago. For some species regular monitoring
has been started in KSR as early as late 1920s
corresponding to more than 70-years series for some
sites. Unfortunately, recently the monitoring program
in the remote areas on the Barents Sea coast has
been discontinued due to staff shortage and logistic
problems in the KSR. Monitoring is continued in
the Kandalaksha Bay but with restricted coverage.
Besides numbers other monitoring parameters include
productivity, diet and phenology but these data are
collected in some few colonies only.

Recently (since late 1990s) several new monitoring
sites were established on the southern Barents Sea
coast as a scientific initiative of research institute
and these sites are not within designated protected
areas.

An overview of the status of seabirds monitoring in
the Russian part of the Barents Sea and in the White
Sea is recently completed within the framework of
Russian-Norwegian  environmental  co-operation
in the Barents Sea region (Krasnov et al. 2004).
The principal output expected of the project is
harmonization of the monitoring parameters and
optimizing of the monitoring site network within the
Barents Sea region. No similar work has been done
for the Siberian Russian Arctic and Chukotka.

The above mentioned project covers less than half
of the Western Russian Arctic but almost the entire
monitoring activity dealing with seabirds in Western
Russian Arctic does occur within area concerned in
the report. Allocation of the monitoring efforts accounts
for the representativeness of species monitoring with
respect to its distribution in the country.

Monitoring of few species having marginal distribution
in the Western Russian Arctic can be considered
as representative for the country population, these
include Shag, Cormorant, Puffin, Razorbill, Gannet,
and Great Skua. Establishment of breeding colonies
of two latter species in the Russian Arctic is well
documented (Krasnov & Nikolaeva 1995, Yu.V.
Krasnov unpubl.). Major colonies of Greater Black-
backed and Herring Gulls are also within the area of
long-term monitoring activity.



Several seabird species have been monitored locally
for a long time and on annual bases, but in no way
do these cover the respective Russian populations
in a representative way. These include Kittiwake,
Thick-billed and Common Murres (Murman coast),
Arctic Tern and Black Guillemot in the Kandalaksha
Bay (White Sea) and on Murman coast (Krasnov
et al. 1995, Anker-Nilssen et al. 2000, KSR Nature
chronicles unpubl.). Common Eider is well monitored
in the White Sea and to a lesser extent on the Murman
coast (KSR Nature chronicles unpubl.), but taking into
account that local populations of these species in
the Western Russian Arctic are very much sedentary
these long-term observations tell nothing about eider
status in other part of the species range.

The least information about breeding numbers and
trends are known for such colonial breeders as Dovekie
and Fulmar. Not a single colony of these species has
been censused completely, using relevant methods.

Many areas, large or small, have been censused for
seabirds as part of general surveys of breeding birds
of these areas. For few sites that have been visited
on two or more occasions the quantitative data on
breeding numbers of seabird species like eiders,
skuas and gulls exist but these data are scattered and
no compiled analyses are publicized.

Seabird Colony Registries for the Barents, White and
the Kara Seas regions have been under development
for several years, collating as much information as
possible on the distribution of seabird colonies and
their sizes at various times (SCRIB 2003, Kara Sea
Register 2000). Both incidental information from
various times and selected systematically obtained
monitoring data have been collected into a database
giving an overview of the trend at some colonies.
Analysis of the data coverage with respect to species
distribution over the area and their numbers is
published (Bakken 2000). These registries include
data on more than 20 species but not for jaegers,
King and Steller’s Eiders. In general seabird colonies
in the Kara Sea, as well as northernmost colonies of
the Barents Sea, almost completely lack monitoring
observations compared to the White Sea and south
Barents Sea.

Wintering seabirds are monitored at several sites
around Kola Peninsula (Krasnov & Goryaev 2003).
These counts cover mostly seaducks including three
species of eiders. Recently an extensive aerial count

has been conducted along the coast of Kola Peninsula
which covered most important wintering grounds of
eiders (Krasnov et al. 2004).

Best coverage is of the Common Eider, King Eider,
Steller’'s Eider and also include Cormorant, and
Glaucous Gull, which winter over in the area in small
numbers.

A Seabird Colony Registry for the Barents Sea region
is ongoing project but it does not include fieldwork to
fill the evaluated gaps but targets on data verification
and compilation of information obtained within other
projects, for example that have been carried out as
part of environmental impact assessments. Monitoring
of wintering and moulting seaducks is evaluated to
be useful to continue but this is dependent on finding
financial support.
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Russia: eastern part
Yuri Artukhin

The region included in the east part of Russia
extends from Taimyr to Chukotka, Kamchatka and
the Commander Islands. This region is shown on the
accompanying map.

Regularly 39 species of seabirds breed in this region.
Breeding of one further species, Dovekie Alle alle, has
not been proven, although it is supposed to take place
in the Big Diomede Island, Bering Strait. Distribution
of Fork-tailed Storm Petrel Pterodroma furcata,
Leach’s Storm Petrel Oceanodroma leucorrhoa,
Glaucous-winged Gull Larus glaucescens, and Red-
legged Kittiwake Rissa brevirostris is very limited
and is confined to the Commander Islands only.
All the other species are distributed rather widely
everywhere in the coastal and continental parts of
the region. These species are: Northern Fulmar
Fulmarus glacialis, Pelagic Cormorant Phalacrocorax
pelagicus, Red-faced Cormorant Phalacrocorax
urile, Common Eider Somateria mollissima, King
Eider Somateria spectabilis, Spectacled Eider
Somateria fischeri, Steller's Eider Polysticta stelleri,
Parasitic Jaeger Stercorarius parasiticus, Long-
tailed Jaeger Stercorarius longicaudus, Pomarine
Jaeger Stercorarius pomarinus, Glaucous Gull Larus
hyperboreus, Herring Gull Larus argentatus, Slaty-

backed Gull Larus schistisagus, Mew Gull Larus
canus, Black-headed Gull Larus ridibundus, Black-
legged Kittiwake Rissa tridactyla, Sabine’s Gull Larus
sabini, Ross” Gull Rhodostethia rosea, Arctic Tern
Sterna paradisaea, Common Tern Sterna hirundo,
Aleutian Tern Sterna aleutica, Common Murre Uria
aalge, Thick-billed Murre Uria lomvia, Spectacled
Guillemot Cepphus carbo, Black Guillemot Cepphus
grylle, Pigeon Guillemot Cepphus columba, Kittlitz's
Murrelet Brachyramphus brevirostris, Long-billed
Murrelet Brachyramphus perdix, Ancient Murrelet
Synthliboramphus antiquus, Least Auklet Aethia
pusilla, Crested Auklet Aethia cristatella, Parakeet
Auklet Aethia psittacula, Whiskered Auklet Aethia
pygmaea, Horned Puffin Fratercula corniculata, and
Tufted Puffin Fratercula cirrhata.

Among the breeding seabirds four species, Red-
legged Kittiwake, Aleutian Tern, Kittlitz's Murrelet
and Long-billed Murrelet, have been included in the
Russian Federation Red Book (RF List of Endangered
Species).

Location, composition and number of most seabird
colonies have been studied quite well as a result
of multiple detail researches accomplished in the
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1980's-1990°s (Vytkin 1986, 2000, Stishov et al.
1991, Golubova & Pleschenko 1997, Konyukhov et
al. 1998, Artukhin 1999, Zelenskaya 2001). Majority
of the data has been generalized (U.S. Fish and
Wildlife Service 1999, Kondratyev et al. 2000). “White
spots” stays 3 plots where large colonies of seabirds
are scattered: the New Siberian Islands in the Arctic
Ocean, Navarin Cape vicinities in the Bering Sea
and Penzhinskaya Bay in the Sea of Okhotsk; which
concerned information is mostly fragmentary and out
of date.

At recent times long-term monitoring of seabird
populations has been carrying out in two stations in
Tauyskaya Bay in the northern Sea of Okhotsk. In
1987 in the west part of Tauyskaya Bay, the Talan
Island, a field station has been organized (Kondratyev
1993), where annual observations for numbers,
productivity, breeding chronology and diet of Black-
legged Kittiwake, Common Murre, Thick-billed
Murre, Ancient Murrelet, Crested Auklet, Parakeet
Auklet, Horned Puffin, Tufted Puffin have been
accomplished; Black-legged Kittiwakes and Creasted
Auklets individual tagging program has been carried
out in order to estimate the survival of these species
(Golubova 2001, and others). Moreover, since 1993
monitoring has been carried out in the east part of
Tauyskaya Bay, the Umara Island, on the state of
the populations of Slaty-backed Gull, Black-legged
Kittiwake, Spectacled Guillemot, and Tufted Puffin.

Gull populations (Glaucous-winged Gull, Black-legged
and Red-legged Kittiwakes) have been monitored from
time to time in the Commander Islands (Zelenskaya

1994, 1999, 2003). In 1970's-1990°s long-term
studies, including of monitoring, took place on the
Wrangel Island on Pelagic Cormorant, Common
Eider, Glaucous Gull, Black-legged Kittiwake, Black
Guillemot, Thick-billed Murre, and Horned Puffin
(Pridatko 1986, Stishov et al. 1991), in Chukotka on
Pigeon Guillemot, Parakeet Auklet, Creasted Auklet
and Least Auklet (Konyukhov 1993), and in tundra
of the Lower Kolyma River and Chaun Gulf on Ross’
and Sabine’s Gulls (Andreev 1985, Kondratyev &
Kondratyeva 1987).

The state of Eider populations in the Arctic coast
were studied in 1993-1995 by aerial surveys covering
all extensive areas of plain coastal tundra of North-
Eastern Asia from the Kolyuchinskaya Bay to the Lena
River delta (Poyarkov et al. 2000). These surveys
were partly repeated in 2002 (Lappo et al. 2003). In
1990°s stationery monitoring studies of Steller’s and
Spectacled Eiders took place in the lower reaches of
the Lena River and of the Indigirka River (Solovieva
1997, Pearce et al. 1998), and since 2002 Spectacled
Eider has been monitored in the Chaun River delta,
Western Chukotka.

Annually since 1975 spring counts of migrating
waterfowl and shorebirds has been carried out in
Kamchatka (Gerasimov & Gerasimov 1996, 2001,
2003). In the course of this work, moreover, the
abundance of many species of seabirds (gulls
especially), migrating along the coasts of Kamchatka,
have been studied (Gerasimov 1992, Gerasimov et
al. 1998, Gerasimov & Gerasimov 1999, Gersimov &
Kalyagina 2000, and others).




There are no permanent programs of monitoring within
the region for wintering seabirds. Systematic winter
surveys of waterfowl including eiders were carried out
in 1970’s in the seacoast of Kronotsky Bay, Eastern
Kamchatka (Lobkov 1982) and in 1990°s-2000°s on
the Commander Islands (Artukhin 2003, Belobrov &
Artukhin 2005).

Studying the features of seabird distribution in the
sea, including the number dynamics, has been
accomplishingsince 1960°s. Theworks were especially
intense in 1980°s-1990°s in the course of large-scale
monitoring for the state of pelagic communities in the
Russian Far East seas (Shuntov 1998).

According to the program of monitoring of coastal
ecosystems of Eastern Kamchatka in 1981-1990
mortality of seabirds has been studied on the basis
of survey beaches for dead seabirds in the shore
zone of the State Biosphere Kronotsky Reserve
(Lobkov 1986, 1991). In 1993-2001 an observation
program on the incidental mortality of seabirds in the
drift net salmon fishery by Japanese vessels in the
Far-Eastern Russian Exclusive Economic Zone was
carried out (Artukhin et al. 1999, 2000, 2001, Artukhin
& Burkanov 2000). Since 2003 similar program on the
mortality of seabirds in the long-line fishery in Russian
zone of the Bering Sea and adjacent waters has been
launched.

Special studies on the influence of subsistence
hunting on the waterfowl with special focus on eider
harvest have been carried in the Lower Indigirka
River and in Northern Chukotka (Syroechkovski et al.
2003a,b, Syroechkovski & Klokov 2003). Traditional
egg gathering of Glaucous-winged Gull eggs for
subsistence use of local Native population (Aleuts)
resumed on Toporkov Island, where the largest colony
of this species is located. Additionally, up to several
hundreds of Tufted Puffins were harvested on this
island each year. This harvest is conducted under the
supervision of specialists from the Commander State

Reserve, since the seabird colony is located within
the reserve boundaries.

Banding of seabirds is carried out nowadays in
only small numbers as opportunities arise, mostly
as sidelines to other projects. Only one purposeful
project of mass banding of seabirds has been
accomplished in the region; — more than 10 thousands
of Black-headed Gulls breeding in the Avacha River
delta, South-East Kamchatka were banded in 1970°s
— 1980’s (Gerasimov et al. 1985, Gerasimov 1990),
resulting in knowledge of the places of wintering of
this species.

On the whole, current monitoring studies of seabirds
in the eastern part of Russia is limited both the number
of studied species, and in the number of observation
sites. The volume of obtained information is obviously
insufficient for making objective estimation of the state
of seabird populations within this region.
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Sweden
Henrik Osterblom

Seabird monitoring in Sweden is provided by i)
a few university initiatives, ii) the Swedish Bird
Ringing Centre at the Museum of Natural History,
ii) ornithological volunteer organisations iv) local
monitoring initiatives and v) local environmental
agencies. However, the Swedish Species Information
Centre (http://www.artdata.slu.se/) is currently (2004)
collecting estimated population status for all relevant
species. The national environmental authority with
responsibility for seabirds, the Swedish EPA, is not
running any monitoring programme for marine birds at
all. Hence a reliable overview of relevant information
is lacking for this report and therefore no institutional
logo can be presented.

The seabirds breeding in Sweden are Great Cormorant
Phalacrocorax carbo, Common Eider Somateria
mollissima, Parasitic Jaeger Stercorarius parasiticus,
Long-tailed Jaeger Stercorarius longicaudus, Great
Black-backed Gull Larus marinus, Herring Gull Larus
argentatus, Lesser Black-backed Gull Larus fuscus,

amining a gull chick.

Common Gull Larus canus, Black-headed Gull
Larus ridibundus, Little Gull Larus minutus, Black-
legged Kittiwake Rissa fridactyla, Arctic Tern Sterna
paradisaea, Caspian Tern Sterna caspia, Common
Tern Sterna hirundo, Little Tern Sterna albifrons, Black
Tern Chlidonias niger, Razorbill Alca torda, Common
Murre Uria aalge, and Black Guillemot Cepphus

grylle.

The only research conducted with continuity on
marine birds in Sweden are two projects funded
by the WWF, “Marine birds in the Baltic’ and “the
Caspian Tern” respectively. The species studied
include Common Murre Uria aalge, Long-tailed Duck
Clangula hyemalis, Razorbill Alca torda, Caspian Tern
Sterna caspia, and since 2003, also Lesser Black-
backed Gull Larus fuscus. The studies are focused
on breeding phenology, chick diet, adult survival
and potential threats from oiling, bycatch, and mink
predation on terns.
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United States (Alaska)

David Irons

Introduction the larger ecosystem. Monitoring data are collected
in a standardized manner that permits statistical

Alaska supports North America’s greatest comparison among years and sites.

concentration of seabirds. Approximately 50 million

seabirds of 38 species breed in Alaska at more than Seabird Colonies of Alaska

1600 colonies around the coast (see map). Eighty
percent of Alaska’s seabirds nest on lands managed Breeding Population

by Alaska Maritime National Wildlife Refuge. The . .
remaining colonies are on lands of other wildlife - 10's

refuges, national parks and monuments, national ® 1000(;3 W%E
forests, the state of Alaska, and private owners. Most ; 1;) OOOS'S §

seabird species spend the majority of their time at sea, .
foraging or resting in waters under the jurisdiction of @ 100,000's
the State of Alaska and the United States (USFWS . 1,000,000 . ‘

1992).

Alaska has a monitoring program designed to detect
trends in seabird populations, or to detect conditions
that are expected to resultin population trends (Dragoo
et al. 2008). Monitoring data allows identification of
problems in the ecosystem or a particular species

1000 o 1000 2000 Kilometers

before these problems become severe, while Alaskan seabird colonies, distribution and size
management actions may still be effective. Monitoring
takes place on selected species at selected sites (see
map), which were chosen to represent all seabirds in
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Monitoring plan
1. Seabird colony monitoring

Selection of colonies for monitoring: Colonies and
species were selected to represent Alaska’s seabird
species and marine ecosystems with efficient use
resources (see map and table).

Colonies were selected to represent all major Alaskan
marine regions. Population trends in colonies are
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influenced by nearby oceanographic features such
as currents and upwellings. Trends in colonies that
are near each other and have similar oceanography
tend to be correlated, whereas colonies affected
by different currents or upwellings usually exhibit
unrelated trends (Dragoo et al. 2008). In general,
colonies have been selected for monitoring at
intervals of 400 to 600 km. This spacing is expected
to represent overall ecosystem trends well and results
in a reasonable monitoring effort. However, a few sites
have been added because of strong public interest
in the conservation of marine resources and a high
potential for human perturbation (see e.g. Piatt et al.
1990, Lance et al. 2001).

A monitoring site in most cases is a single colony (a
contiguous group of breeding birds). Some islands
or cliff areas that support several distinct breeding
groups (e.g., St. George Island and Cape Thompson)
comprise one site. In the Gulf of Alaska, a number of
small colonies grouped within a large bay have been
found to interchange breeding individuals, and trends
in localized groups therefore may not reflect larger
ecosystem trends (Ainley et al. 2003). For this reason
Chiniak Bay (Kodiak Island) and Prince William Sound
are monitoring sites.

m 3 - Year Sites

® Annual Sites

Foirester

1000 2000 Kilometers

Seabird colony monitoring sites in Alaska.
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Annual monitoring is done for approximately half the
sites (see map). Monitoring at the remaining sites is
done every 3 to 5 years (or more often, if feasible).
These sites provide “calibration” of the annual sites
to ensure that their changes are representative of the
ecosystem.

Most monitoring sites contain several index species
(see “Selection of species”, below), and they have
relatively large populations (approximately 5% or
more of the regional seabird population) (USFWS
2005), the better to reflect overall trends. Afew smaller
colonies are proposed for annual monitoring because
they are accessible, but such sites will be “calibrated”
by nearby larger “three-year” sites.

Selection of species for monitoring: Several species
were selected for monitoring from those that breed in

Alaska (see table). These species provide an index
to trends in other species. Index species tend to be
relatively easy to observe (nests are visible, or if
underground, are easily accessible). Index species
generally are abundant, so that statistically valid
samples can be obtained, and they are widespread,
so that trends can be compared among areas. Their
breeding biology is usually well understood.

Index species were selected to represent major
feeding guilds: surface-feeders and divers, and those
that rely on fish and on invertebrates (plankton) during
the breeding season. In addition, a range of nesting
habitat is represented.

The species that can be monitored in a region differ
among areas of Alaska, but at least one group in
each feeding guild usually is present. For instance,
auklets are numerous from the Bering Straits to the
Aleutians, storm-petrels in the Aleutians and Gulf of
Alaska (Stephensen & Irons 2003, USFWS 2005).
Pigeon Guillemots are the principal diving seabird
in sheltered waters of the Gulf of Alaska (Agler et al.
1995, Sullivan et al 2005). Colonies are scattered
but easy to monitor (although timing is different than
for other seabird species); a monitoring program (as
opposed to overall surveys and intensive studies)
needs to be proposed for them.

\

-

Lisa Sheffield: Tufted Puffin at St. Lawrence Island n the Be:"mg
Sea, Alaska 2003.

Selection of parameters to monitor at colonies: A
major objective of the monitoring program is to provide
information on trends in seabird populations.

Populations of all index species are monitored. In
most cases this is done on sample plots rather than by
counting whole colonies, which facilitates replication of
counts and exact inter-year comparisons. Populations
may not be monitored in crevice-nesting species, for
which methods are still being developed (USFWS
2000c).

Reproductive success of seabirds reflects ecosystem
changes much more rapidly than do populations
(Cairns 1987, Suryan et al. 2001) and productivity
also helps to predict eventual population trends.
Productivity is monitored for all species in all colonies.
Usually observations are madefromnestestablishment
through fledging, which gives the best information on
timing of failure. However, only the numbers of young
fledged per nest may be determined at some sites.

Population trends in seabirds often are linked to
food availability (Suryan & Irons 2001). Data such as
species of prey and amounts or frequency of feeding
can be collected without large additional effort and will
help in interpretation of trends. Environmental data
that can help with interpretation are available from
other agencies.

Adult survival is perhaps the most important parameter
that determines population trends and is therefore
very important to have suvh information. However it
is a difficult parameter to obtain data for and there are
few species and locations that we have survival data
for in Alaska (Hatch et al. 1983, Hatch 1987).

2. At-sea monitoring

Little monitoring has been done at sea. Ships solely
for monitoring seabirds are costly and difficult to find
funding. However after the Exxon Valdez Oil Spill at-
sea monitoring was conducted in Prince William Sound
for 18 years (Sullivan et al. 2005). The purpose of this
monitoring was to determine effects and recovery
of marine birds from the oil spill (Irons et al. 2000,
Lance et al. 2001). Since 1989 some monitoring has
occurred in other coastal area such as Glacier Bay
National Park, Kenai Fiords National Park, Cook
Inlet and various other localities throughout Alaska.
Presently we do not have an at-sea monitoring plan
or program, but both are in progress and we hope to
have a plan done by 2010.

INVENTORY PLAN

1. Breeding colonies

Numbers of seabirds in each species are censused
(counted or estimated) at all breeding colonies in
the state. For species that nest in the open and can
be observed easily, such as murres, kittiwakes, and
gulls, exact numbers are recorded if feasible (USFWS
2000a). For species that nest underground, such as



puffins, auklets, and storm-petrels, numbers of burrows
are counted or estimated in some cases (USFWS
2000b). However, many of estimates of fossorial
species are qualitative. Usually colony inventories
consist of a one-time count or estimate at each
colony. Even though the quality of colony inventories
differ among species and studies, standard reporting
methods are necessary to ensure that quality of the
data can be assessed. The exact location of each
colony is required. Photographic documentation, in
addition to visual counts, allows detection of changes
in habitat use and help confirms apparent changes in
numbers (USFWS 2005).

A seabird colony inventory is valid for several years.
However, inventories should be repeated at intervals
of no more than 10 years to ensure that estimates do
not become obsolete due to major changes or shifts
in populations. Colonies where censuses are of poor
quality, in comparison with those at similar colonies,
should be re-censused as soon as feasible.

Inventories are conducted as the opportunity arises
during other field work in an area. Inventories in
remote areas that are not visited for other purposes
will require dedicated expeditions, however.

2. Inventory of seabirds at sea

Bird distributions and abundance at sea (i.e., beyond
bays and headlands) are surveyed at all seasons
by standardized “watches” from vessels (Gould &
Forsell 1989). Surveys at sea require the use of an
ocean-going vessel and considerable time to cover
large areas. To keep costs at a reasonable level,
these studies are usually done opportunistically
during cruises for other purposes. Most pelagic areas
have low densities of seabirds, but surveys indicate
feeding concentrations and other important habitat
areas. Such surveys should be incorporated into the
activities of all cruises by seabird biologists.

g A

Opportunistic surveys produce good estimates of
relative abundance, but some scientists do not
think they vyield reliable estimates of population
numbers. Cruises that are dedicated to statistically
designed seabird surveys permit reliable estimates
of populations, where these are needed. Marine bird
distributions in bays are surveyed using different
methods than those on the high seas.

3. Status of information: Databases

North Pacific Seabird Colony Database: All historic
and current information on colony size and location is
stored in the North Pacific Seabird Colony Database,
which is maintained by the US Fish and Wildlife
Service in Anchorage, Alaska. New census data are
submitted regularly to the Colony Database Manager.
Maps and reports on seabird colonies are available to
managers and researchers via the internet (USFWS
2008).

North Pacific Seabird Monitoring Database: Summary
results from seabird monitoring are stored in the

North Pacific Seabird Monitoring Database, which
is maintained by the US Geologically Survey and
the USFWS and will be also online. Raw data from
monitoring are not stored in a central database, but
they are archived by each office so that they will be
available for future statistical comparisons.

North Pacific Pelagic Seabird Database: At-sea
transect data are stored and analyzed in the North
Pacific Pelagic Seabird Database, which is maintained
by the US Geological Survey and USFWS and will be
on the internet soon.
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The Overall Circumpolar Monitoring Effort

Information was compiled of the monitoring effort
taking place in the circumpolar countries. Monitoring
primarily falls into five categories; numbers, survival,
productivity, diet, and phenology. During analysis, if
numbers of colonies in a country were estimated with
a range, then the middle figure is taken for analytical
purposes. These programs differ in frequency, most
have monitoring frequency of 1-5 years, some 5-10
but others 11-20 years. Each species is counted as
one initiative although two or more species may be
linked in one program, or different parameters may be
combined in same program.

In recent years around 1500 initiatives involving
monitoring of numbers at colonies have been run in the
Arctic countries. Around 260 projectsinclude measures
of productivity, about 170 of phenology, around 140
of diet, while trailing are about 50 monitoring projects
for survival. These programs are distributed very
unevenly both with regards to species and countries.
Certain factors of variability are inherent in the
compiled data, such as what is termed a monitoring
project, the intensity of monitoring, length of the data
series, distribution between countries, etc.

Disregarding 520 solitary pairs of Parasitic Jaeger in

Finland the most intensively monitored species is the
Black-legged Kittiwake (197 colonies). Next are Mew
Gull (141), Arctic Tern (132), Common Eider (114), and
Great Cormorant (103). The circumpolar distribution
of the Kittiwake and Common Eider monitoring is
striking, while the monitoring effort of the others is
heavily skewed towards individual countries, such as
Mew Gull (Iceland), Arctic Tern (Faroes), and Great
Cormorant (Nordic countries and western Russia).
Of species scoring under 100 monitored colonies but
next in line are Great Black-backed and Herring Gulls,
which rely much on extensive monitoring efforts in
Finland and western Russia.

If we look at the other end of the spectrum, there
are no monitoring programs for eight Arctic seabird
species; Manx Shearwater, Storm Petrel, Brandt’s
Cormorant, Thayer’s Gull, Western Siberian Gull,
Boneparte’s Gull, Little Tern, and Cassin’s Auklet.
It could be argued that the Arctic countries should
not have the primary responsibility for five of these
species. Arctic responsibility is however clearly with
three, i.e. Thayer’s Gull, West Siberian Gull, and
Cassin’s Auklet, and emphasis should be placed
to remedy this situation in the countries in question
(Canada, Russia, USA). As regard the last-mentioned

Carsten Egevang/ARC-PIC.COM : Trapping Sabine’s Gull at Sandvlsland, Northeast Greenland 2007.
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species this is a priority monitoring species in British
Columbia, which harbors most of the world population
but in the Arctic range, this species is less well
monitored. Although these species do not have any
monitoring programs, there is little difference between
several more species, which only have one program
going (9 species), two (7), or three (6) programs, all
for detecting numerical changes.

The frequency of monitoring differs greatly between
programs and countries. Countries with the greatest
intensity of monitoring (Finland, Norway, western
Russia, and USA) aim at monitoring every year to
every fifth. While some effort in Iceland and Canada,
forinstance, is based on monitoring every year, others
only have a frequency of 5-10 or 11-20 years. The
optimal monitoring frequency necessarily remains a
debating issue among seabird biologists.

Various other, or more detailed, analyses can be
performed on the data compiled among the Arctic
countries. The details are found in Appendix 2.

Carsten Egevang/ARC-PIC.COM: Counting murre

Besides the frequency of monitoring an important
question always remains, if the monitoring can be
considered representative for the country in question,
and subsequently at the circumpolar level. This
is a difficult aspect to tackle but for many current
monitoring projects it is very clear that adequate
representativeness is lacking. In most cases only
selected colonies can be monitored in light of the
size and distribution of the given species. This does
not of course apply to those cases in which the
total population is monitored. Usually these involve
rare species or those breeding in highly clumped
aggregations, while the common or highly dispersed
ones can only be monitored at selected colonies. As
regards the current monitoring activities in many cases
this has been started through interest of individual
researchers or bird observers. These activities may not
necessarily include the species which were selected
on a wider basis. Yet since many of the projects have
been ongoing for years the importance of long-term
data series needs to be recognized.




Components of a Circumpolar Seabird Monitoring Network

Ideally all seabird species should be monitored.
Most of the components of a Circumpolar Seabird
Monitoring Network (CSMN) allow for monitoring of
all species, which happen to be present at the given
place and time.

It is important to have different approaches to
monitoring seabirds. That way they can be covered
at different stages of their life cycle, at various times
of year, and at individual areas of importance for their
continued survival. The following main components
of the network have been identified (and there is a
certain amount of overlap):

*  Colonymonitoring, withthree sub-components
(a) colony registry, (b) total colony counts, and
(c) partial colony counts (plots, transects)

*  At-sea surveys

* Harvest statistics

* National lists of breeders and non-breeders

* National Endangered Species Lists

* Banding

Colony monitoring

Of the six components of a CSMN one is particularly
complicated, i.e. colony monitoring, and needs to be

Morten Ekker: Glaucous Gull and Kittiwake, Norway 2006.

discussed in some detail. One aspectis selecting which
seabird species are most important for monitoring
at the colony and at the circumpolar level. Another
is which parameters should be most importantly
monitored at respective study colonies. These will be
dealt with below, but to measure the progress in the
Arctic countries the CBird Group recommends the
following actions:

« Decide on a circumpolar seabird colony
monitoring plan

* Develop a standardized circumpolar seabird
colony registry format

* Compile and analyze Arctic seabird colony
data, including trend data, every 10 years

The CBird Group has been working on a circumpolar
seabird monitoring plan for a number of years. With
the present report the preparatory framework is
mostly finished and the main question remains, if the
countries are willing and prepared to implement such a
plan. One part of a monitoring plan is knowledge of the
whereabouts of Arctic seabird colonies. Hence each
country needs to establish a colony registry. Some of
the Nordic countries have agreed on a standardized
circumpolar seabird colony registry format (Bakken
et al. 2006). More broadly, the Arctic countries are
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considering if this format can be extended to the
circumpolar Arctic. For instance Canada is actively
engaged in adopting this registry. Compilation of
monitoring data at regular intervals gives a measure
of the effectiveness of a circumpolar monitoring
program, creates data of use by many stakeholders,
helps to identify main problems and monitoring gaps,
and should be helpful in releasing funds for continued
monitoring work.

Selecting species for colony monitoring

Colony monitoring is of such time-consuming and
extensive nature that not all species can be practically
monitored over the whole circumpolar region.
Besides, only but few of the Arctic seabirds are
distributed throughout the whole region. We therefore
need to find a way to narrow the list of species to be
monitored at the circumpolar level, in as an objective
way possible.

A number of aspects need to be taken into
consideration when selecting the most relevant
species for colony monitoring at the circumpolar level.
These parameters would mostly be the same at the
national level. In reality monitoring projects have
rarely been started from an overall strategy but rather
from the interest of individual researchers and birders.
Existing national programs will have to be looked
at as the core of a circumpolar program, as for the
Circumpolar Biodiversity Monitoring Program (CBMP)
as a whole. It is not practical or scientifically advisable
to stop monitoring programs, which may have a long
history, on account of new programs, which may be
selected in a more objective way. However it is equally
clear that national programs vary greatly in scope
and intensity from one country to another. Obvious
gaps in national programs need to be identified and
addressed, while the circumpolar relevance also has
to be kept in mind. Species may be considered of
large national value, while much less importance is
attached to it at the circumpolar level.

The following aspects were considered during the
development of the Circumpolar Seabird Monitoring
Network, in order to find out the most relevant seabird
species for monitoring:

*  Current national and international programs

* Arctic responsibility, i.e. % of the world
population breeding in the Arctic

* National responsibility, i.e. % of population
breeding in respective country

* General Arctic breeding distribution (Arctic
Ocean, the Pacific, both)

* International commitments, i.e. species in
international conventions, strategies, treaties,
etc.

* National lists of birds of Arctic conservation
concern (including endangered species lists)

* National economic importance

* Imminent threats, e.g. oil pollution, hunting,

bycatch, climate change

* Relevance as environmental indicators

»  Scientific or cultural importance nationally

» Different trophic levels or ecological
importance

The CBird Group engaged in an exercise to score the
above parameters in order to find out the species,
which should be of most relevance for a truly
circumpolar program. The above parameters were
grouped according to the following headings, as (a)
Arctic responsibility, (b) conservation importance,
(c) societal importance, (d) scientific importance, (e)
importance as ecological indicators, and (f) national
priorities. The scores related to breeding birds and
were given as 1, 3 or 5. To simplify the analysis all
criteria were given equal weight, which most likely is
not true, or correct, and perhaps not even desirable.
Unequal weighing would have needed considerably
more work and dialogue before execution, while a
more complicated analysis may not necessarily have
given any better results.

The primary parameter for selection of a particular
species is that they have a circumpolar distribution.
This does not hold all the time since very local species
may be important to monitor on the basis of being
found only in the Arctic. In both cases a truly Arctic
responsibility is at stake. Adding other parameters
gives a list of species, which are deemed of particular
relevance for circumpolar monitoring.

With this list finalized each country then needs to
choose the most relevant areas or colonies to be
monitored that will give a reasonable representation of
the given national populations. The numbers of sites
monitored to give a representative view of the national
situation, is a subject on its own and cannot be dealt
with here in detail. For certain species, the murres for
instance, the appropriate colonies have already been
chosen for monitoring, during earlier work of the CBird
Group. Species chosen for monitoring and respective
sites chosen for monitoring by the Arctic Council
working group on contaminants, AMAP, also needs
to be taken into account. Moreover what monitoring
components are chosen for each species depends
on what is being monitored for, i.e. as indicators
of habitat/ecosystem changes, climate change,
hunting pressure, etc. Most monitoring programs will
hopefully be structured thus that the results can be
analyzed in different ways, to give answers to various
environmental questions.

Based on ranking by the Arctic countries alone (see
Appendix 2) the following Arctic species have been
found as most worthy of circumpolar monitoring (their
total score is given in brackets; Sweden could not
participate in this exercise):

»  Common Eider Somateria mollissima (273)
*  Common Murre Uria aalge (268)



*  Thick-billed Murre Uria lomvia (243)

» Black-legged Kittiwake Rissa tridactyla (238)
»  Black Guillemot Cepphus grylle (202)

*  Northern Fulmar Fulmarus glacialis (198)

» King Eider Somateria spectabilis (186)

* Arctic Tern Sterna paradisaea (178)

* Herring Gull Larus argentatus (146)

» Steller’s Eider Polysticta stelleri (121)

Several Arctic seabird species have been identified at
various stages as relevant candidates for circumpolar
monitoring, such as the murres cf. the Circumpolar
Murre Monitoring Plan (CAFF 1996), eiders cf. the
International Eider Conservation Strategy (CAFF
1997), and Black-legged Kittiwake, Black Guillemot,
and Glaucous Gull because of their use by AMAP for
contaminant programs, and Northern Fulmar. Most
of these species are among those selected during
the present exercise, although no such elaborate
approach was used initially and not as parts of an
integrated program.

Of the top three species, Common Eider came first
with three countries, no. 2 with two and no. 3 with one.
Common Murre was also no. 1 with three countries,
no. 2 with one, and no. 3 with three. Again, Thick-
billed Murre was no. 1 with three countries, no. 2
with also three but none no. 3. Two species, which
received very low overall scores, were once no. 1
(West Siberian Gull) and once no. 2 (Lesser Black-
backed Gull).

This is not the only way to classify the Arctic seabird
species, in order to select objectively the species,
which should be part of a recommended list of
monitoring species. It is perfectly valid, for instance, to
give greater weight to aspects such as “commonness”
or rather “rareness”, Arctic responsibility, international
commitment, economic or cultural importance, or
validity as environmental indicators. Both common
species and rare are valuable members of the Arctic
ecosystem. Hence, very rare species, which may only
occur in one or two countries, should be regarded and
recognized as of true Arctic responsibility, not just that
of the respective countries.

Environmental indicators

It is possible to look at the various aspects used for
selecting the most relevant circumpolar species. One
aspect is the applicability of species as environmental
indicators, in the opinion of the compilers. The main
findings are summarized below.

The compilers scored only those species, which
occur within their own country and these are therefore
the species they are most familiar with, although this
still varies from species to species. The importance
attached to the findings can be weighted against the
numbers of responses received but the maximum
answers were nine, relating to the number of countries.
Five species received replies from all nine while in

eight cases only one answer was forthcoming. The
value of the species as environmental indicators were
scored thus: 1 = Poor indicator; 3 = Average indicator;
5 = Good indicator. Compilers were requested to take
into account aspects such as ease of censusing, food-
web relations, ecosystem importance, and if already
used as indicator.

Three species received top score (5), Black-legged
Kittiwake, Thick-billed Murre, and Red-legged
Kittiwake, while Common Murre received 4.6. Greater
circumpolar reliance can presumably be attached to
the last species, with nine answers than Red-legged
Kittiwake, which only had three answers. The next
species in line were Tufted Puffin, Glaucous-winged
Gull, Red-faced Cormorant and Pelagic Cormorant,
with a score of 4.3 but only three answers each.
Next three were Atlantic Puffin, Great Cormorant and
Northern Fulmar with scores 4.2 or 4.0. The overall
details are found in Appendix 2. It was rather a
surprise how low Common Eider scored considering
the importance most of the Arctic countries attach to
this species. Procellariforms generally scored low
(except Northern Fulmar), presumably by and large
because of methodological problems in censusing.
The jaegers were also generally low, and many of the
gulls, although they were distributed more between
high, medium and low scores.

Arctic responsibility

One measure of Arctic responsibility for the survival of
a species is the breeding distribution. Another is the
numbers of birds breeding, not the least in relation to
the size of the global breeding population. During the
present exercise we looked at the global distribution,
i.e. whether entirely Arctic or partially so, and the
measures were 5 = entire; 3 = >50%; 1 = <50%. If
over 50% the species was arbitrarily judged to be
of “Arctic responsibility”. The Arctic distribution was
also looked at in more detall, i.e. if only Pacific, only
Atlantic in distribution, or both. The category “Both”
was considered indicating a greater circumpolar
relevance. Also a degree of “National responsibility” of
the Arctic countries, given of the proportion breeding
in the Arctic part of the country, was measured given
as 5 = entire; 3 = >50%; 1 = <50%.

Of the 64 species 18 (28%) breed only in the Arctic
countries, while 46 (72%) are partially Arctic. They also
breed further towards south, sometimes a substantial
part of the population.

In the case of circumpolar relevance 15 (23%) of
the Arctic seabird species are Holarctic, 25 (39%)
breed on the Atlantic side only, while 24 (38%) are
only found in the Pacific. Presumably a greater
circumpolar relevance can be placed on the Holarctic
species, of which four breed only in the Arctic, i.e.
Glaucous Gull, lvory Gull, Sabine’s Gull, and Thick-
billed Murre. They should be regarded as high priority
species for monitoring. Although Thick-billed Murre
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agreement/convention/cooperation Canada Faroes Finland ~ Greenland Iceland Norway Russia Sweden  USA
Arctic Council (CAFF/CBird) 1 1 1 1 1 1 1 1 1
Convention of Biological Diversity (CBD) 1 1 1 1 1 1 1 1 0
Bern Convention 0 0 1 0 1 1 0 1 0
Bonn Convention on the conservation
of migratory species of wild animals 0 1 1 0 0 1 0 1 1
Convention of Trade in Endangered
Species (CITES) 1 0 1 1 1 1 1 1 1
Convention for the Protection of Migratory Birds 1 0 0 0 0 0 1 0 1
Helsinki Commission (HELCOM) — Baltic
Marine Environment Protection Commission 0 0 1 0 0 0 1 1 0
Ramsar Convention 1 1 1 1 1 1 1 1 1
OSPAR Convention 0 1 1 1 1 1 0 1 0
EMERALD Network 0 0 1 0 1 1 1 1 0
African Eurasian Waterbird Agreement (AEWA) 0 0 1 0 0 0 0 1 0
World Concervation Union (IUCN) 1 0 1 1 1 1 1 1 1
European Union (Birds Directive) 0 0 1 0 0 0 0 1 0
Wetlands International 0 0 1 0 0 1 1 1 0
Bilateral Norwegian-Russian Environmental
Cooperation 0 0 0 0 0 1 1 0 0
US-Russia Environmental Agreement 0 0 0 0 0 0 1 0 1

Overview of international agreements and other cooperations to which the Arctic states are party, or not.

has received a great deal of attention by the Arctic
countries, much less emphasis has been placed on
the three gull species. In recent years Glaucous Gull
and Ivory Gull have received greater attention by the
CBird Group because of possible population declines.
An international conservation strategy and action
plan is now been formulated for the latter species by

Carsten Egevang: Examining an Arctic Tern chick, Greenlar

members of the CBird Group, and increased research
has taken place in the countries of its breeding
distribution (Canada, Greenland, Norway, Russia).

International commitments
An overview was compiled of the main international
agreements, conventions etc, which the Arctic




countries have signed and contain species lists of
concern (see table). Some of these cooperations are
global while others include Europe only, and others
bilateral. Included are also cooperations, which are
not agreements or conventions, but work at the global
level, and are important in the present context such
as Wetlands International and BirdLife International,
that are non-governmental organizations (NGOs).

Trophic levels

The species that were ranked highest were looked
upon in a different way, taking the trophic level at
which they forage into account. The trophic level
gives a certain measure of their place in the marine
ecosystem. This was considered important in order to
cover the different sectors of the marine environment,
and is in line with the concept of an ecosystem-based
approach.

Initially only a simplified classification was used;
surface feeders, planktonivores, piscivores or mid-
water feeders, and benthic feeders. Grouping the
species with the highest score into these categories
gives these results (three species in each group and
score in brackets):

Surface feeders:
* Black-legged Kittiwake (238)
*  Northern Fulmar (198)
* Arctic Tern (178)
Planktonivores:
* Leach’s Storm Petrel (120)
* Ivory Gull (103)
* Crested Auklet (71)

Piscivores (mid-water feeders):
* Common Murre (263)
*  Thick-billed Murre (243)
*  Atlantic Puffin (114)

Benthic (bottom) feeders:
« Common Eider (273)
*  Black Guillemot (202)
* King Eider (186)

This is somewhat different picture from the one
obtained earlier. This list includes 12 species of which
eight are the same as before, with the two lowest
scores fallen out (Herring Gull, Steller’s Eider).

During discussions in the CBird Group of the
results one group of species was found lacking, i.e.
Omnivores, besides Planktonivores and Piscivores
came to be arranged in a different manner, i.e. as
Surface Planktonivores, Diving Planktonivores,
Surface Piscivores, and Diving Piscivores. The matrix
was not sent out again due to these changes, but
the final recommended list of species for circumpolar
monitoring reflects these new categories and was
agreed upon at the CBird meeting in Greenland
2008.

Proposed list of species for monitoring
Having valuated the pros and cons of the above
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aspects and ranks, the Circumpolar Seabird Group
(CBird) recommends that the following species be
considered parts of a integrated Circumpolar Seabird
Monitoring Network:

Surface Piscivores:
* Black-legged Kittiwake
e Northern Fulmar
e Arctic Tern

Surface Planktonivores:
* Leach’s Storm Petrel
*  Fork-tailed Storm Petrel
Diving Piscivores:
*  Common Murre
*  Thick-billed Murre
e Atlantic Puffin
*  Tufted Puffin
Diving Planktonivores
* Least Auklet
*  Dovekie
Benthic feeders:
«  Common Eider
* King Eider
*  Black Guillemot
* Pigeon Guillemot
 Shag
* Pelagic Cormorant
e Great Cormorant
Omnivores:
*  Glaucous Gull
*  Glaucous-winged Gull
e Herring Gull
*  Great Black-backed Gull

ing Sea, Alaska 2003.
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The present list includes 22 species, which is a third
of the Arctic seabird species. Each country needs to
consider which species on this list breeds or occurs
within its boundaries, and will hopefully adjust its
monitoring activities accordingly.

The CBird Group does not advice that monitoring be
stopped although a given species does not show up as
a priority species at the circumpolar level. The species
in question may still give valuable information, as well
as being a priority species at the national level. The
present exercise can be used by the Arctic countries
to identify gaps in their national programs. However,
here we only concentrate on the circumpolar aspect
and circumpolar relevance as the key aspects. A full
gap analysis is a subject of its own and should be
performed at a later stage.

Colony monitoring parameters

It is important to identify which parameters should
be monitored. Depending on the different stages
the following parameters were identified by the
CBird Group to be included in a circumpolar seabird
monitoring program:

*  Numbers
*  Productivity (recruitment)

*  Survival
+ Diets
*  Phenology

The basic monitoring unit is numbers. This can
be expressed in different ways (e.g. as pairs or
as birds), mainly on account of the methodologies
applied depending on species, but to some extent
depending on tradition of researchers. Parameters
affecting numbers are mostly productivity and
survival. Confounding parameters often included
are immigration (on productivity) and emigration
(on survival). What other factors are included in a
monitoring program depends on the specific aim of the
program, but diet is recognized as such an important
factor affecting seabird populations that this should be
included in monitoring programs. Some phenological
data are usually needed for planning the time at which
numbers are most efficiently counted. Methodology in
general is a subject which needs careful examination
and comparison

A suite of other parameters, physical and biotic, are
needed for interpretation of monitoring results. These
include the following (and the list is not complete):

» Climate data (air temperature, winds, etc.)

* Oceanographic data (salinity, depth, sea
temperature, currents, sea ice, etc.)

* Climate change models (including NAOs,
subpolar gyres, etc.)

* Plankton distributions and magnitudes, both
phyto- and zooplankton

* Contaminants (of which there is a whole
suite)

e Fisheries and fish stock data
*  Qil spill data

Analysts would like to look at various aspects of
climate and other data, which could therefore be
broken into various subsets. Same goes for most
other supplementary data. It is not recommended
that compilation of these data be part of the CSMP,
rather cooperation be forged with those who have the
task of measuring and compiling these data, such as
climatologists, oceanographers, fish biologists, etc.

At-sea surveys

Birds at sea are proxies for ecosystem health and as
such represent important environmental indicators.
In at-sea surveys the full scale of seabird biodiversity
present in a respective area at given time of year is
covered, and censuses can in theory be carried out
at any time of year. The distribution of seabirds at
sea changes as water masses change so the census
results need to be compared to physical characteristics
of the water, i.e. sea surface temperature (SST) and
salinity, and biotic factors e.g. primary production and
zooplankton data. At-sea monitoring allows population
trends and changes in distribution to be determined
for many species simultaneously.

Winter surveys of seabirds are inevitably carried out
at sea but can sometimes be difficult to execute due to
poorweatherconditions, limitedlight conditions and few
working research vessels. We suggest concentrating
monitoring transects on high density areas, which
are often coastal and which in some locations can be
done from small boats or even from the shore. We
also suggest aerial surveys, which are even more
weather-dependent but have shorter sampling times
and much larger coverage than vessels.

-Environmeﬁt g
Island, NL 2006. "
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recently the following ideas have been put forward for
at-sea surveys:

» start with 10 to 15 pilot areas

* monitor every year to three years

* monitor selected coastal and open sea areas

* use local ferries and research vessels for
permanent transects

* use vessels of opportunity for one-time
transects

* use observers on vessels with continuous
plankton recorders

* liason with existing global
programs

monitoring

In some countries the so-called Christmas Bird
Counts have been carried out for decades along set
coastlines. Such counts are differentially relevant to
seabird species and monitor primarily those, which
are found relatively inshore, e.g. cormorants, eiders,
gulls, and guillemots.

Harvest statistics

Harvest data can give a measure or index of the local
abundance of species and population trends over time.
Data are obtained from local or national government
programs and trends in numbers can be derived as
with other monitoring data. Harvest data also helps
interpretation of possible effects of hunting

on the respective populations. Such data also need
interpretation itself since many human-related factors
can influence the results, as the harvest data are
open to ambiguities such as differences in reporting
by hunters, distribution of humans, etc. Populations
in countries and areas without seabird harvests could
be used in comparison with hunted populations. For
interpretation of harvest data some measure of effort
should be taken, such as season length, number of
harvesters, and total number of harvest days, to allow
catch per unit effort (CPUE) to be calculated.

National lists of breeders and non-breeders

As climate changes species range will change.
Simple national lists of breeders in an area or country
will with time, show changes in species composition.
Extinct breeding species should be included in such a
compilation. The species composition of non-breeders
occurring in an area may also change. Hence simple
lists of regular winter visitors, regular through-
migrants, and vagrants are of monitoring value.
Species lists for countries are inexpensive indicators,
which are normally being compiled by bird enthusiasts
but are often thwarted by not having information of
effort. Climate change modelling is a more elaborate
methodology, which gives various opportunities to try
out hypotheses.
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National endangered species lists

Lists of endangered species nationally are normally
easy to access and available in all countries. Through
time such lists can provide information on trends
in numbers of rare species and thus is a measure
of changes in bird fauna. These changes can be
related to causal environmental factors, natural or
anthropogenic, and indicate how well conservation
actions are working.

Banding

Banding as a methodology is essential for certain
aspects of monitoring. In well-structured programs
banding can augment productivity information and
increase the sample available using the network of
large numbers of amateur banders. More importantly
banding is crucial for survival analyses. Survival of
adult breeding birds is one of the most important
parameter for the population dynamics of seabirds,
most of which are long-lived, but can vary according
to life history traits of the different species. For some
species it may be more important to monitor than, for
instance, productivity, even though survival data are
much more difficult to come by.

Other national or global initiatives

It is not the intention here to give a complete overview
of monitoring activities taking place on seabirds
globally. That subject warrants a report of its own.

Most seabird programs are at the national level. In the
CAFF countries probably the best organized seabird
monitoring programs are those in Norway (SEAPOP;
Anker-Nilssen et al. 2005) and Alaska. The latter
is a part of the Pacific Seabird Group Monitoring
Program, encompassing a number of US states. The
Finnish seabird monitoring program is the oldest one
at least in Scandinavia and started in the 1940°s. This
is still the only monitoring program for Baltic seabirds.
Some advanced computer programming (TRIM) is
used for analyzing population trends. The UK Seabird
Monitoring Program deserves mentioning (Walsh et
al. 1995, Tasker 2000, Mitchell et al. 2004).

Most countries unfortunately do not have an
organized and integrated program, which is adhered
to according to a pre-set schedule and funded by
environmental authorities. Much of monitoring activity
depends on the initiatives and efforts of individual bird
observers or bird observatories. Projects may have
been started from sheer species-specific interest, e.g.
as university projects, or through interest in certain
local bird faunas.

Within the Arctic countries the present initiative, the
Circumpolar Seabird Monitoring Network, is a rare
opportunity. Globally only one such seabird monitoring
scheme is known, i.e. that of the Antarctic States within
the Commission for the Conservation of Antarctic
Marine Living Resources (CCAMLR), which maintains

CCAMLR Ecosystem Monitoring Program (CEMP), a
part of which deals with seabirds (CCAMLR 2004).
When the Circumpolar Seabird Monitoring Network
gets off the ground and going, this would be a really
unusual undertaking at the global level.
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The following 64 seabird species have been identified by the CBird Group as constituting “Arctic Seabirds” for

the purpose of this report:

Northern Fulmar

Manx Shearwater
Fork-tailed Storm Petrel
Storm Petrel

Leach’s Storm Petrel
Northern Gannet

Great Cormorant

Shag

Pelagic Cormorant
Brandt’s Cormorant
Double-crested Cormorant
Red-faced Cormorant
Common Eider

King Eider

Spectacled Eider
Steller’s Eider

Parasitic Jaeger
Long-tailed Jaeger
Pomarine Jaeger

Great Skua

Thayer’s Gull

Iceland Gull

Glaucous Gull
Glaucous-winged Gull
Great Black-backed Gull
Herring Gull

Lesser Black-backed Gull
West-Siberian Gull
Slaty-backed Gull

Mew Gull

Bonaparte’s Gull
Black-headed Gull
Little Gull

Sabine’s Gull

Ivory Gull

Black-legged Kittiwake

Fulmarus glacialis
Puffinus puffinus
Pterodroma furcata
Hydrobates pelagicus
Oceanodroma leucorrhoa
Sula bassana
Phalacrocorax carbo
Phalacrocorax aristotelis
Phalacrocorax pelagicus
Phalacrocorax penicillatus
Phalacrocorax auritus
Phalacrocorax urile
Somateria mollissima
Somateria spectabilis
Somateria ficheri
Polystica stelleri
Stercorarius parasiticus
Stercorarius longicaudus
Stercorarius pomarinus
Stercorarius skua

Larus thayeri

Larus glaucoides

Larus hyperboreus
Larus glaucescens
Larus marinus

Larus argentatus

Larus fuscus

Larus heuglini

Larus schistisagus
Larus canus

Larus philadelphia

Larus ridibundus

Larus minutus

Larus sabini

Pagophila eburnea
Rissa tridactyla

Red-legged Kittiwake
Ross” Gull

Arctic Tern

Caspian Tern
Common Tern

Little Tern

Aleutian Tern

Black Tern

Razorbill

Common Murre
Thick-billed Murre
Dovekie

Spectacled Guillemot
Black Guillemot
Pigeon Guillemot
Kittlitz's Murrelet
Marbled Murrelet
Long-billed Murrelet
Ancient Murrelet
Cassin’s Auklet
Rhinoceros Auklet
Least Auklet
Crested Auklet
Parakeet Auklet
Whiskered Auklet
Atlantic Puffin
Horned Puffin
Tufted Puffin

Rissa brevirostris
Rhodostethia rosea

Sterna paradisaea

Sterna caspia

Sterna hirundo

Sterna albifrons

Sterna aleutica

Chlidonias niger

Alca torda

Uria aalge

Uria lomvia

Alle alle

Cepphus carbo

Cepphus grylle

Cepphus columba
Brachyramphus brevirostris
Brachyramphus marmoratus
Brachyramphus perdix
Synthliboramphus antiquus
Ptychoramphus aleuticus
Cerorhinca monocerata
Aethia pusilla

Aethia cristatella

Aethia psittacula

Aethia pygmaea

Fratercula arctica
Fratercula corniculata
Fratercula cirrhata
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Appendix 2c: The population trends of Arctic seabird species.
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Appendix 2c: The population trends of Arctic seabird species.

no| species - english species - scientific Country/Population trends
Canada: JFaeroes:] Finland: reenland] Iceland: | Norway: JV-Russiafe-Russiaj Sweden:| USA:
opl. trengpopl. trengpopl. trendgpopl. trengpopl. trengpopl. trengpopl. trengopl. trengpopl. trendpopl. trend

49|Spectacled Guillemot Cepphus carbo X X X X X X X ? X X
50| Black Guillemot Cepphus grylle ? not? i d? ? not ? d d
51| Pigeon Guillemot Cepphus columba X X X X X X X not X d
52| Kittlitz's Murrelet Brachyramphus brevirostris ~ x X X X X X X ? X d
53| Marbled Murrelet Brachyramphus marmoratuf  x X X X X X X X X d
54| Long-billed Murrelet| Brachyramphus perdix X X X X X X X ? X X
55| Ancient Murrelet Synthliboramphus antiquug ~ x X X X X X X not? X ?
56| Cassin’s Auklet | Ptychoramphus aleuticus X X X X X X X X X ?
57| Rhinoceros Auklet | Cerorhinca monocerata X X X X X X X X X ?
58 Least Auklet Aethia pusilla X X X X X X X ? X ?
59| Crested Auklet Aethia cristatella X X X X X X X d? X ?
60| Parakeet Auklet Aethia psittacula X X X X X X X ? X ?
61| Whiskered Auklet Aethia pygmaea X X X X X X X ? X i
62| Atlantic Puffin Fratercula arctica not d? X i i? d not X X X
63| Horned Puffin Fratercula corniculata X X X X X X X not? X ?
64|  Tufted Puffin Fratercula cirrhata X X X X X X X i? X ?

Explanations:

If possible use trends last 5 years; if not possible use up to maximum last 20 years.

x = does not apply; not = no overall trend; i = increase; i? = possible increase; d = declineg d?= posgible declir]e; e= exti‘nct (as brgeder); ? = unknown
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Appendix 2e: The number of programmes for different monitoring parameters in the Arctic countries.
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Appendix 2f: The relevance of different Arctic seabird species as environmental indicators.

z B
<@ alSo &8

26|z 3% 5248 ;% 2
z 8528 dE <33 .38 ¢
ST Lz a a 5| 2 8
© 33 8| o 2
x| s ° ]
nol _species - english species - scientific o | 8 g
01 Northern Fulmar Fulmarus glacialis 315 1151|553 28 |7 4,0
02| Manx Shearwater Puffinus puffinus 1 1 2 |2 1,0
03] Fork-tailed Storm Petrel Pterodroma furcata 1 1 113 6 4 1,5
04 Storm Petrel Hydrobates pelagicus 1 111 3|3 1,0
05| Leach’s Storm Petrel | Oceanodroma leucorrhoa 1 117111 11]3 8 | 6 1,3
06 Northern Gannet Sula bassana 3 31 713 2,3
07 Great Cormorant Phalacrocorax carbo 3|55 ]|3 16 | 4 4,0
08 Shag Phalacrocorax aristotelis 1 315 9 |3 3,0
09| Pelagic Cormorant Phalacrocorax pelagicus 51513 1313 4,3
10| Brandt’s Cormorant Phalacrocorax penicillatus 1 1 1 1,0
11Pouble-crested Cormoranf  Phalacrocorax auritus 1 1 1 1,0
12| Red-faced Cormorant Phalacrocorax urile 5153 131 3 43
13 Common Eider Somateria mollissima 3|1 ]5|5|5|1]3|3]1 27| 9 3,0
14 King Eider Somateria spectabilis 1 3 113133 14| 6 2,3
15 Spectacled Eider Somateria fischeri 31313 9 3 3,0
16 Steller's Eider Polysticta stelleri 31313 9 |3 30
17 Parasitic Jaeger Stercorarius parasiticus | 1 | 1 | 3 |1 |1 [ 1] 1] 1]1 "1 9 1,2
18] Long-tailed Jaeger Stercorarius longicaudus | 1 111 O I O I | 707 1,0
19 Pomarine Jaeger Stercorarius pomarinus | 1 117111 4 | 4 1,0
20 Great Skua Stercorarius skua 1 3|1 513 1,7
21 Thayer’s Gull Larus thayeri 3 3 |1 3,0
22 Iceland Gull Larus glaucoides 3 3 6 | 2 3,0
23 Glaucous Gull Larus hyperboreus 3 3|55 3|1 23| 7 3,3
24| Glaucous-winged Gull Larus glaucescens 513 131 3 43
25| Great Black-backed Gull Larus marinus 3111313113 14 | 6 2,3
}6 Herring Gull Larus argentatus 31137111113 1 14 | 8 1,8
27 |Lesser Black-backed Gull Larus fuscus 1165|131 M| 5 2,2
28]  West Siberian Gull Larus heuglini 3 3 1 3,0
29 Slaty-backed Gull Larus schistisagus 5151 "l 3 3,7
301 Mew/Common Gull Larus canus 17111 1111111 8 | 8 1,0
31 Bonaparte’s Gull Larus philadelphia 1 1 2 | 2 1,0
32 Black-headed Gull Larus ridibundus 1131171111 9 7 1,3
33 Little Gull Larus minutus 1 1 2 | 2 1,0
34 Ivory Gull Pagophila eburnea 3 1 1 513 1,7
35| Black-legged Kittiwake Rissa tridactyla 515 5/5|5]5]|5 40 | 8 50
36| Red-legged Kittiwake Rissa brevirostris 5|5 151 3 50
37 Sabine’s Gull Larus sabini 3 1 11111 715 14
38 Ross” Gull Rhodostethia rosea 3 1 111 6 | 4 1,5
39 Arctic Tern Sterna paradisaea 51511373 |1|1]1]3 231 9 2,6
40 Caspian Tern Sterna caspia 5 1 6 | 2 3,0
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Appendix 2f: The relevance of different Arctic seabird species as environmental indicators.

= =
x|
algl =35/ =z < 2 4 < o

Slg 3z 3z /=3 & o
s Y 2 LH"Wlojxs< > | e 3 s
Ol Z|lala 6| € S
© 214 Bl |2
x| x s/ ° s
no| species - english species - scientific | 8 £
4 Common Tern Sterna hirundo 5 1 11111 91| 5 1,8
42 Little Tern Sterna albifrons 3 3 1 3,0
43 Aleutian Tern Sterna aleutica 31313 9 3 3,0
44 Black Tern Chlidonias niger 1 1 1 1,0
45 Razorbill Alca torda 313 11311 16 | 6 2,7
46 Common Murre Uria aalge 5|5 1155|555 4119 4,6
47 Thick-billed Murre Uria lomvia 5 5|/5|5 5|5 |5 3B |7 5,0
48 Dovekie Alle alle 1 3 3 73 2,3
49] Spectacled Guillemot Cepphus carbo 313 6 | 2 3,0
50 Black Guillemot Cepphus grylle 313|355 |5|1]1]5 3119 34
51 Pigeon Guillemot Cepphus columba 3,313 9 | 3 3,0
52 Kittlitz's Murrelet Brachyramphus brevirostris 11115 703 2,3
53 Marbled Murrelet  [Brachyramphus marmoratus 3 311 3,0
54| Long-billed Murrelet | Brachyramphus longirostris 111 2 |2 1,0
55 Ancient Murrelet Synthliboramphus antiquus 3131 713 2,3
56 Cassin’s Auklet Ptychoramphus aleuticus 1 1 1 1,0
57 Rhinoceros Auklet Cerorhinca monocerata 1 1 1 1,0
58 Least Auklet Aethia pusilla 3133 9 3 3,0
59 Crested Auklet Aethia cristatella 3133 9 3 3,0
60 Parakeet Auklet Aethia psittacula 3131 7 3 2,3
61 Whiskered Auklet Aethia pygmaea 10111 313 1,0
62 Atlantic Puffin Fratercula arctica 315 31515 2115 42
63 Horned Puffin Fratercula corniculata 5151 1113 3,7
64 Tufted Puffin Fratercula cirrhata 515 3 131 3 4,3

""Environmental indicator": Compiler's opinion of species. 1 = poor indicator; 3 = average; 5 = good. Consider e.g. easy
censusing, food-web relations, ecosystem importance, already used as indicators, etc.
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