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SOME RESULTS OF LONG-TERM RAPTOR MONITORING
IN THE KOSTOMUKSHA NATURE RESERVE
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Twelve species of diurnal raptors and seven species of owls, including species from the Red Data Books
of Russia and Karelia, were registered during the 20-year period of observations in the Kostomuksha nature
reserve. During this period most encounters happened with two species of buzzards - the Common and
Rough-legged ones. Annual registration numbers have decreased since the beginning of regular observa-
tions due both to subjective factors (registration of raptors by observers) and actual population decline.
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HEKOTOPBIE PE3YAbTATbl MHOTOAETHUX HABAIOAEHUI 3A XULLHBIMU NTULLAMU B 3AMOBEAHUKE
«KOCTOMYKLLUCKUM». Aapuarosa O.B., Kawesapos B.H. [ocyAQpCTBEHHbBIM MPUPOAHDBIN 3aNMOBEAHMK «KOC-
TOoMyKLLCKM, Kapeaus, Poccus.

3a 20-AeTHUM NepuoA HABAIOAEHMM B 30MOBEAHMKE (KOCTOMYKLLICKMMY 30PEMCTPUPOBAHO 12 BMAOB
AHEBHbIX XMLLLHbIX MTUL, U 7 BUAOB COB, B TOM YUCAE 30HECEHHbIX B KpACHYIO KHUry Poccum n Kapeamm. Ham-
BOAbLLIEE KOAMYECTBO BM3YCQAbHbIX BCTPEY MPOMU3OLLAO 3C 3TO BPEMS C ABYMS BUACMM KAHIOKOB, OObIKHOBEH-
HbIM 1 MOXHOHOTHMM. C HAYOAQ PETYAIPHbIX HOOAIOAEHMM MPOU3OLLAO CHUXEHMUSA KOAMYECTBA EXXETOAHO pPe-
TMCTPUPYEMBIX XMLLIHBIX MTULL, YTO OObICHSETCS KAK CYObEKTUBHbBIMM COAKTOPAMM (pernctpaums HabaloaaTe-
AIMM XMLLLHBIX MTULL), TOK U PECAABHBIM CHUXKEHUEM UX YUCAEHHOCTM.

KAto4eBble CAOBQA: AHEBHbIE XMLLIHbBIE MTULLbI, COBbI, 3AMNOBEAHMK (KOCTOMYKLLICKMMY, KOPTOYKM BCTPEN.

INTRODUCTION

In the 1940s, the area where the Kostomuksha
nature reserve is now situated was studied by Fin-
nish ornithologists and later, in the 1970s, in connec-
tion with the construction of the town of Kostomuk-
sha, by Karelian scientists (Danilov et al. 1977). In
1985-1986, after designation of the Kostomuksha
nature reserve, the authors started observations
upon birds, including raptors, and inventory of the
reserve fauna. There were practically no ornitholo-
gists in the reserve staff during its history, and obser-
vations were conducted by inspectors of the secu-
rity department and by specialists in various fields
from the scientific department. The results of these
observations were published in several reviews
about the reserve fauna (Adrianova et al. 1990,
Kashevarov & Pozdnyakov 1977, Kashevarov 1979).
Short studies in the reserve were done by Finnish
ornithologists from the Game and Fisheries Institute,
Oulu University, by Russian ornithologists from the
Moscow State University (Matyushkin & Danilenko
1999). but the largest contribution was made by
S.V. Sazonov (Karelion Research Cenfre), who con-
ducted his research for several years. Thanks to
these studies 171 bird species were registered from
the Kostomuksha areaq, including 137 species within
the reserve (Sazonov 1997, Sazonov & Zimin 1997).

MATERIALS AND METHODS

Observations upon raptors (diurnal raptors and
owls) are conducted in the territory of the reserve
all year round. The instruction is that being in the
field all employees of the reserve should register alll
encounters with raptors in special contact cards. All
in all, slightly more than 300 encounters with raptors
have been registered over the period of observa-
tions. Most of the encounters were with two species
of Buzzards, as well as with the Osprey, Goshawk
and Great Grey Owl (fig. 1). Because information
about identification of buzzard species is not always
reliable due to the sometimes inadequate qualifi-
cation of observers, registrations of the two species
were summed up.

RESULTS AND DISCUSSION

As of now, 12 species of the diurnal raptors
(Accipiteriformes) and 7 species of owls (Strigifor-
mes) have been registered from the reserve. They
are: the Osprey (Pandion haliaetus), White-tailed
Sea Eagle (Haliaeetus albicilla), Golden Eagle
(Aquila chrysaetos), Common Buzzard (Buteo
buteo), Rough-legged Buzzard (Buteo lagopus),
Goshawk (Accipiter gentilis), Sparrowhawk (Accipi-
ter nisus), Hen Harrier (Circus cyaneus), Black Kite
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Figure. 1. Number of encounters with raptors in

1986-2004 (n = 319).

(Milvus migrans), Peregrine Falcon (Falco peregri-
nus), Merlin (Falco columbarius), Hobby (Falco sub-
buteo), Kestrel (Falco tinnunculus), Great Grey Owl
(Strix nebulosa), Ural Owl (Strix uralensis), Pygmy Owil
(Glaucidium passerinum), Tengmalm's Owl (Ae-
golius funereus), Short-eared Owl (Asio flammeus),
Hawk Owl (Surnia ulula) and Snowy Owl (Nyctea
scandica).

18 1

Four species (Hen Harrier, Kestrel, Ural Owl and
Snowy Owl) were registered only once each. Some
others — the Merlin, Hobby, Pygmy and Tengmalm's
Owls — were registered less than 5 times over 20
years.

One can see from the species list that 4 raptor
species from the Red Data Book of Russia have
been registered from the reserve: the Golden Eo-
gle, White-tailed Sea Eagle, Osprey and Peregrine
Falcon. Unfortunately, it is nowadays impossible to
affirm for sure that they nest in the reserve, although
some fime ago it was definitely so, at least for three
of them.

Analysis of raptor registrations during the above
mentioned period gave the following results (fig. 2).
The number of encounters with diurnal raptors and
owls was high in 1986-1990. The number peaked in
1988 (51 contact cards). Buzzard registratfions in this
year constituted less than 25%. In 1987 and 1989,
Buzzards accounted for 69% and 43% of all registro-
fions, respectively. In 1986-1990, the number of an-
nually registered species was also the highest
(10-14). Later, this index decreased to 2-6 species
annudally, the same happening to the total number
of contact cards.

B Buteo spp. OThe rest

1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004

Figure 2. Number of contact cards (%) for Buzzards and other raptors in 19862004 (n = 319).

The year to be noted specifically is 1988. This
year a record number of contact cards were filled
for the Great Grey Owl and the Hawk Owl - 12 and
9. respectively. This may be due to the fact that 3
breeding pairs of the Great Grey Owl were regis-
tered from Lake Kalivo area, two of them nesting at
a distance of less than 200 m apart, and the third
one not further than 2 km away. The Hawk Owl was

also registered there in summertime, most probably
also in relation to breeding. Osprey nests were
found on one of the islands in Lake Kalivo and on its
eastern shore, close to the border of the reserve,
and 3 to é contact cards were filled for this species
annually in 1986-1990. This constitutes 7-14% of an-
nually filed contact cards. As mentioned above,
the number of annually filed contact cards has
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been decreasing since 1990. Most encounters were
with Buzzards, but even for these species encoun-
ters have lately been few.

A possible explanation for the decrease in the
number of raptor registrations may be that the re-
serve staff spent less time in the field conducting
observations. But this is not the only reason. At the
same time, winter tfrack counts showed a trend for
a decline in grouse population in the reserve, espe-
cially for the Capercailie (Tetrao urogallus) (Ka-
shevarov & Heikkil& 2003). Moreover, the number of
encounters with species like Buzzards decreased
notably compared to the late 1980s although the
regularity of visits to northern parts of the reserve
and observations remained the same. At that time,
the authors observed 1-2 pairs of the birds circling
in the sky on nearly every trip to the reserve. It is
possible also that guards did not always fill contact
cards for the species (since they were common),
and the number of the cards could have been
greater. In the past several years, no pairs of circling
birds have been observed.

CONCLUSION

The number of raptors in the area where the
Kostomuksha nature reserve is situated now has
probably decreased over the period of observa-
tions. This happened although some human im-
pacts, like disturbance, direct persecution, etc., on
the reserve territory itself decreased. Human impact
on the territory now keeps decreasing further due
to the reform of the national border guarding sys-
tem. On the other hand, commercial exploitation of
the forests around the town of Kostomuksha and
the reserve has infensified with harvested areas
coming very close fo the reserve border. Thus, as-
sessing the status of bird populations, not to speak
of forecasting it, appears impossible without de-
tailed investigations by ornithologists and close
heed to the situation with raptors from all reserve
staff.
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SPECIES DIVERSITY, POPULATION AND ECOLOGY OF RAPTORS
ON THE NORTHEASTERN SHORE OF THE RYBINSK RESERVOIR
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Department of Zoology and Ecology, Moscow State Pedagogical University, Kibalchich St. 6, b.5, Moscow,
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Studies were done (1999-2005) in a 125 km?2 research area. The study area is situated on the NE shore of the
Rybinsk reservoir, near the city of Cherepovets (Vologda region). During the 7 years of observations, 14 spe-
cies of Falconiformes were recorded in the area, and breeding was confirmed for 12 of them. The combined
mean annual abundance of breeding species was 32 pairs (27 to 37 pairs in different years) with an average
population density of 29 pairs/100 km2. The bulk of the population is constituted by the Black Kite (study pe-
riod mean 23.7%). Hobby (21%), Black Kite (16%), Sparrowhawk (15.6%), Buzzard (11.6%) and White-tailed Sea
Eagle (9.8%). The rest of the species contributed 1-10% to the total raptor population in the research area
(Marsh Harrier (7.6%), Osprey (3.6%), Honey Buzzard (3.1%), Hen Harrier (2.2%)). The Kestrel (0.9%), Goshawk
(0.4%) and Peregrine Falcon (0.4%) contributed less than 1% each. Occasional registrations of the Golden
Eagle and transient Rough-legged Buzzard were also reported. Data on the abundance dynamics and
ecology of Falconiformes in the investigated part of the Rybinsk reservoir shore area are presented.

Key words: Falconiformes, species diversity, population, ecology, Rybinsk Reservoir.

BMAOBOE PASHOOBPA3UE, HACEAEHUE N DKOAOTUA XULLLHbIX NTUL, CEBEPO-BOCTOYHOTIO NMOBEPEXbA
PbIBUHCKOIO BOAOXPAHUAULLA. BabyLukmH M.B. MOCKOBCKMIM rOCYACPCTBEHHbIM MEAQrOrMYeCKum
yHUBEpPCUTET, POCCUA.

MccAeA0BAHUS MPOBOAMAMCH (1999-2005 Ir.) HO CTALLMOHAPE MAOLLLAABIO 125 KMZ UICCAEAYEMAS TEPPUTOPUS
HOXOAMTCS HO CEBEPO-BOCTOYHOM NOBEPEXbE PbIBUHCKOrO BOAOXPAHMAMLLIA, B OKPECTHOCTAX I. YepenosLa
(Boaoroackas obAacTb). 3a 7 A€T HABAIOAEHMM HO CTALMOHAPE 3APEMMCTPUPOBAAM NMPebbiBaHME 14 BUMAOB
COKOAOODPA3HbIX, AAR 12 U3 HUX AOKO3QHO TrHe3aoBaHME. CpPEAHEroAOBAs CYMMOPHAS YMCAEHHOCTb
THE3AJLLLMXCS BMAOB COCTOBMAA 32 mapbl (OT 27 A0 37 NAp B pPA3HbIE TOAbl) CO CPEAHEM MAOTHOCTHIO
HaceAeHus 29 nap/100 km2. OCHOBY HOCEAEHMS COCTABASIOT YEPHbIM KOPLLUYH (B CPEAHEM 30 BCE TOAbI
23,7%), 4ernok (21%), 4epHbit kopluyH (16%), actpeb-nepeneadthuk (15,6%), kaniok (11,6%) M OpPAQH-
6eAoxBocCT (2,8%). AOAS OCTOABHbIX BMAOB B OBLLLEM HACEAEHMM XMLLLHUKOB CTALMOHAPA cocTaBaseT 1-10%
(BoOAOTHBIM AYHb (7,6%). ckona (3,6%), ocoea (3,1%). NOAEBOM AYHb (2,2%)), meHee Yyem 1% MPUXOAMUTCH Ha
nycteabry (0,9%), actpeba-tetepesatHmka (0,4%) 1 cancara (0,4%). OTmedeHbl eAMHUYHBIE BCTPEYM BepKyTa,
QO TAKXE HA NPOAETE 3MMHSIKA. B paboTe NPMBOASTCH AQHHbBIE MO AMHAMMKE YNCAEHHOCTM M DKOAOTUM COKO-
AOOBPA3HbIX HO MICCAEAYEMOM YHACTKE Nobepexxbs PIBUHCKOTO BOAOXPOHMAMLLLAL.

KAtoueBblie CAOBQ: COKOAOOBPA3HbIE MTULLLI, BUAOBOE PA3HOOBPA3ME, HOCEAEHME, DKOAOTUS, PbIBUHCKOE
BOAOXPQHUAMLLLE.

INTRODUCTION

Events of the past two decades, namely the
sharp economic decline in the industry and agricul-
ture of Russia and its north-western regions in par-
ticular, could not but tell on the population of rap-
tors (Pchelintsev 2001). On the other hand, latest
studies have shown that it is in the north of the forest
zone that viable populations of rare raptors have
survived. Data on the abundance and distribution
of common raptor species are insufficient, however.
Our main task therefore was to analyse the species
composition, distribution and abundance dynamics
of Falconiformes in north-western parts of the Upper
Volga area.

MATERIAL AND METHODS

The paper is based on the results of studies car-
ried out in 1999-2005 in the permanent sample plot
sifuated in the Cherepovets district of the Vologda
region. In the first year (1999) observations were
made in an area of 70 km?2, between 2000 and 2003
the area increased to 125 km?, in 2004 the sample
area was 115 km?, and in 2005 it decreased to
110 km?2.

The study area is situated on the left hand (SE)
shore of the Sheksna branch of the Rybinsk reser-
voir, in the immediate vicinity of Cherepovets
(fig. 1). The station is NE of the Darwin reserve, ca.
15 km away from its boundary (Babushkin 2003).
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A considerable part of the polygon is under
pine forests (45%). Raised bogs overgrown with
dwarf pine trees cover 35% of the study area.
Spruce forests account for 8%, birch forests for 6%.
Aspen and black alder stands cover 5% and 1% of
the polygon, respectively.

There are 10 settlements in the study area: 6 vil-
lages (ca. 500 inhabitants in total), 3 summer cot-
tage villages (2000 people) and a tourist centre
operating all year round. The human population
density, including recreational load, is 20 people
per 1 km2, Over the 7 years of studies in the station,
the road network has doubled, 2 new summer cot-
tage communities with a total of 1300 inhabitants in
the summer period appeared, the area of timber
felling increased to 8-10 ha per year.

The main methods in the field were detection
of nest areas and search for nests following stan-
dard procedures suggested by Galushin (1971).
Also widely used was the fransect counts method
with registration of all raptors encountered along a
fransect, as well as observations from elevated
watch sites and trees (Osmolovskaya & Formozov
1952, Galushin 1971, Drobyalis 1991). When search-
ing for rare species and those rarely occurring in the
region, checks of potential nesting areas were
complemented with interviews with local people,
who were very helpful in finding nests of the Osprey
and White-tailed Sea Eagle.

The size of breeding territories, nest areas and
hunting ranges were determined by constant regis-
fration and mapping of all raptor contacts with the

Cherepovets

i

Ramen'e island
!
|

type of activity (hunting, prey carrying, etc.) re-
corded.

During the study period (1999-2005), we regis-
tered 14 species of Falconiformes, of which 12 regu-
larly nested in the area (Babushkin 2006). The initial
material for assessing the distribution and abun-
dance of raptors was 1872 registrations from various
types of counts, maps of 51 nest areas of 12 spe-
cies, as well as descriptions of 48 occupied nests of
8 species of Falconiformes.

Material on the diet of the Osprey, White-tailed
Sea Eagle and Black Kite was gathered from the
Darwin reserve in 2003-2005. Sampling of initial ma-
terial was done mainly by gathering food remains
(bones, feathers, scales, cast pellets) directly from
the nest, from its immediate vicinity and from
perches. The remains were then analysed to de-
termine the species and weight of the prey, as well
as the size class of the fish taken by the birds (Ba-
bushkin 2005).

The age of the prey was calculated from an-
nual rings on scales and flat bones (cleithra). Then,
knowing the fish age, its weight and length were
determined. This was done using summary tables by
Svetovidova (1975) reflecting linear growth rates of
fishes from the Rybinsk reservoir.

Mean weight of prey birds in the Osprey, White-
tailed Sea Eagle and Black Kite diet was calculated
using data on the mean weight of birds (llyichev &
Mikheev 1986). Mean weight of mammals detected
in the diet of the species in question was deter-
mined after Sokolov (1989).

" @ Haliaeetus albicilla

| W Pandion haliaetus
Study area

1 0 1 2 3 4 S5km

Figure 1. Distribution of Osprey and White-tailed Sea Eagle nests in the Cherepovets study area.
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An important addition to the above-described
methods of studying raptors was direct observations
in hunting grounds and at nests. Total duration of
observations over the breeding and hunting behav-
iour of the species was 130 hours, of which 36 h was
hunt watching and 94 h observations at nests. Rap-
tor hunting behaviour was watched from tall frees on
the reservoir shore and from a tower 60 m high.

Within the present study (2003-2005) we gath-
ered 47 samples of food remains from 13 White-
tailed Sea Eagle nests, 11 Osprey nests and 5 Black
Kite nests. From 2683 prey fragments (scales, bones,
feathers) and cast pellets we identified 254 food
items of 25 species. A total of 220 fish specimens (11
species), 29 bird specimens (11 sp.) and 5 mammal
specimens (3 sp.) were identified.

RESULTS AND DISCUSSION

Osprey Pandion haliaetus. The species best
studied among rare raptors in the Vologda region
today are the Osprey and the White-tailed Sea Ea-
gle. The reasons are good visibility of their nests from
the air and during winter surveys, as well as the fact
that the species are widely known and quite easily
recognizable even by a little experienced birder.

Osprey and White-tailed Sea Eagle populations
in the Vologda region are now mostly concen-
frated in four areas:

1) Darwin reserve and adjacent parts of the
Mologa-Sheksna drainage divide. This is the core
area for the populations of both species. There now
live 50-55 breeding pairs of the Osprey and 25-30
pairs of the White-tailed Sea Eagle.

2) Siz’ma widening of the Sheksna impound-
ment reservoir. In 1988, there nested 3 Osprey pairs
and 3 White-tailed Sea Eagle pairs (Belko 1990). In
1993, we detected 5 Osprey nests and 3 White-
tailed Sea Eagle nests. Surveys and interviews with
local people in 1999 yielded data about breeding
of 11-12 Osprey pairs and 11 White-tailed Sea Eagle
pairs at the widening. Now there nest ca. 15 White-
tailed Sea Eagle pairs and 20-22 Osprey pairs.

3) Lake Beloye shore. In 1988, the shore was
surveyed around the lake with 1 White-tailed Sea
Eagle nest and 5 Osprey nests detected (Belko
1990). In 1993, the western shore of the lake was
inspected with 6 breeding pairs of the White-tailed
Sea Eagle and 1 Osprey pair registered.

4) Lake Vozhe. In 1988, 3 White-tailed Sea Ea-
gle nests and 1 Osprey nest were found. The 2000
expedition detected 9 breeding Osprey and 11
White-tailed Sea Eagle pairs around the lake (Bo-
bushkin et al. 2000).

The Osprey population in the western part of
the region is diffuse. There are quite a few lakes with
1-2 Osprey pairs nesting around (lakes Shol’skoye,
Pereshnoye, Katromskoye, Siverskoye, Boro-
daevskoye, etc.) (Kuznetsov 2000).

The White-tailed Sea Eagle in the Vologda re-
gion tends to settle around large bodies of water,

wherefore their surveys show higher densities of the
species (Kuznetsov & Babushkin 2003).

Annually, 1-3 pairs of the Osprey breed in the
Cherepovets area (fig. 1). One occupied and one
abandoned nest were found during the study pe-
riod. The nests were 5 and 3.5 km away from indus-
frial districts of the city. Also, an old Osprey nest was
found 2.5 km away from the city in August 1999.

In spring, Ospreys arrive in the Upper Volga
ared in the second ten days of April, with the onset
of flood on rivers (Kerdanov 1991). The earliest arri-
val in the Cherepovets station was on 29 March
2000, the latest on 21 April 2003, the 7-year average
being 12 April. Pairs were registered at nests in the
second half of April — 7 April 1999 and 16 April 2000.
At this time, snow starts melting actively in open sites,
but its depth in the forest is still 20-30 cm. The Rybinsk
reservoir is then covered in solid ice, although first
openings already appear in the ice cover.

Most Ospreys breeding around the reservoir
start incubating eggs early in May. We registered a
full clutch on 7 May 2000, the size of eggs in the nest
closest to Cherepovets (2000) was 63.4 x 47.2; 63.7 x
47.7; 65.1 x 48.0. The young hatch in the first half of
June (10 June 2000). In the Darwin reserve, the nes-
tfling stage lasts 40 to 56 days (our data) depending
on feeding. Fledglings leave nests in the stafion in
the second ten days of July (18 July 2000). In the
reserve, we recorded the first fledglings out of the
nest on 12 July 2003, 13 July 2004; the latest date
known for the Osprey young to have left the nest in
the reserve is 3 August 2005. After leaving the nest,
fledglings stay around throughout August. The male
keeps providing the brood with food, delivering it to
the nest 4-6 times a day. Two peaks have been
recorded in the feeding activity of male Ospreys
(from 56 hours of observations at nests in the Darwin
reserve) — from 11 a.m. to 2 p.m. and from é p.m. to
9 p.m. Starting about mid-August, juveniles appear
over the reservoir water area, where adults con-
tinue feeding them at first. Departure takes place in
late October — early November: the latest Osprey
contacts in the area are dated to 27 October 2000
and 8 December 2004; in some years, Ospreys may
stay in the Darwin reserve until mid-November.

The Osprey is strictly ichthyophagous, preying
on fish only. Some authors, however, report that the
Osprey may on some occasions eat gulls (Dmok-
hovskiy 1933) (on River Pechora), waterfowl and
muskrats (Gusev & Chueva 1951) (River II'), as well
as other animals (Dementiev & Gladkov 1951).

The diet of Ospreys breeding around the Ry-
binsk reservoir comprises 8 fish species (tab. 1). One
should note that our material contained nothing
but fish. As regards the number of specimens, the
main species in the Osprey diet are: bream (27%),
blue bream (25%), roach (24%) and ide (13%). The
lowest proportion is contributed by pike and ruff (1%),
a medium position belongs to perch (6%) and white
bream (3%). The dominants by weight were also
bream (51% (21 kg)), blue bream (17.4% (7.18 kg)).
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Table 1. Diet composition of the Osprey (data from pellets and prey remains).

Species N % N Biomass consumed (g) % biomass
Pike Esox lucius 1 1 2300 5.6
Roach Rufilus rufilus 19 24 4228 10.2
Ide Leuciscus idus 10 13 4840 1.7
White bream  Blicca bjoerkna 2 3 800 1.9
Bream Abramis brama 21 27 21,000 50.8
Blue bream  Abramis ballerus 20 25 7180 17.4
Perch Perca perca 5 6 855 2.1
RUFf Acerina cernua 1 1 110 0.3
Total 79 100% 41,313 kg 100%

(17.4% (7.18 km)), ide (11.7% (4.84 kg)) and roach
(10.2% (4.23 kg)) (tab. 1). Linearly, prey-fish ranged
from 12 cm (ide) to 61 cm (pike), an average being
29 cm. The weight of fish taken by the Osprey
ranged from 78 g (ide) to 2800 g (pike), with an av-
erage of 630 g (N=79).

The size of fish in the diet of Ospreys from the
Okskiy reserve size reported by Galushin (1958) was
quite similar. Thus, Osprey diet there included
specimens 10 fo 40 cm long and weighing 35 to
1000 g (N=26). An average size of fish taken by the
Osprey was 20 cm, average weight 340 g. For Ger-
many, an average weight of Osprey prey fish re-
ported by Moll (1956-1957) was 300-400 g, and by
Mertens (1956) — 200-300 g. An adult bird living at
the Rybinsk reservoir eats 500-700 g of fish a day. A
male brings 1200-1500 g of fish to a nest with two
nestlings four weeks old. Thus, an Osprey family con-
sumes ca. 120 kg of fish over a breeding period -
from late April - early May to mid-July. Researchers
studying Osprey diet in southern Finland estimated
that each bird family took about 120 kg of fish over
ca. 130 days of stay in Finland (H&kkinen 1977).

Honey Buzzard Pernis apivorus. The Honey Buz-
zard has never been considered abundant in the
Vologda region, and in the middle of the 20 cen-
tury the species was rare in the region (Voropanova
& Kochin 1954). It now occurs throughout, contacts
being most frequent at the edge of tree stands and
forest openings, along forest roads and forested shores
(Butjev & Shitikov 2000, our observations).

In the Darwin reserve (112630 ha) the species
would only breed in hot and dry years with abun-
dant wasps, whose nests the species can find in
forests and mires. The Honey Buzzard abundance in
favourable years does not exceed 2-3 pairs
(Kuznetsov & Nemtsev 2005, our observations).

The Honey Buzzard arrives later than other rap-
tors. The 1999-2005 average date of arrival was 25
April, the earliest first contact was on 14 April 2000,
the latest on 17 May 2002. Breeding begins in late
May - early June. Summer young were seen on 21
July 2000, 17 July 2002, 19 July 2005. The spring mi-

gration is inconspicuous: only 5% of all contacts
were recorded in April and May. After the young
hatch, Honey Buzzard contacts become more fre-
quent and 25% of all contacts occur in July. The
species becomes most noticeable in autumn: 55%
of all registrations are made in September. During
the autumn migration, the birds often form groups
of 7-8, not so often up to 10 individuals. The earliest
date of the last contact was 13 August, the latest 25
September. In October, no contacts occurred.

The Honey Buzzard is insectivorous, its diet in
the research area comprising chiefly bumblebees
and digger wasps. On two occasions a Chaffinch
(Fringilla coelebs) hunt was observed.

Over the study period (1999-2005), 1 breeding
pair of the species was registered from the study
area, but no nests were found (Babushkin 2003). The
Honey Buzzard breeding density in the areais 1 pair
per 100 km2. Galushin (1978) reported of 2 to 5 pairs
staying constantly in the area situated in the cenfral
part of the region (100 km?) in the mid-1970s, the
species breeding density  thus reaching
4 pairs/100 km2,

Black Kite Milvus migrans. The Black Kite is un-
evenly distributed across the Vologda region. In the
middle of the past century the species was com-
mon in the Sukhona river floodplain, not so com-
mon on Lake Kubenskoye and River Vologda (Vo-
ropanova & Kochin 1954). In the first years after the
Rybinsk reservoir impoundment (1946-1950) the
species nested abundantly at the edges of large
mixed conifer-dominated forest areas bordering
vast flooded spaces (Spangenberg & Oliger 1949).
Later on, however, the Kite grew adapted to the
new conditions and started concentrating around
fishermen’'s villages and fish cutting stations. Black
Kites hunted also tundra voles (Microtus oecono-
mus) in temporarily flooded areas overgrowing with
low herbaceous vegetation. Their numbers then
increased somewhat and stayed at a relatively
high level during the 1960s-1970s, when the Black
Kite was the second most abundant (after the Os-
prey) raptor species in the Darwin reserve. The spe-
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cies population in the reserve at the time was up to
16 breeding pairs (Kuznetsov & Nemtsev 2005). As
the area of meadows shrank and the temporarily
flooded area became overgrown with taller vege-
tation (canary grass, club-rush, willow carrs and es-
pecially reeds), availability of rodents to the species
decreased. As the result, the Black Kite abundance
around Rybinsk reservoir dropped significantly in the
1980s. Our estimate is that the Darwin reserve now
has 6—7 breeding pairs of the species.

The Black Kite arrives mostly in the second half
of April, when much of the reservoir water area has
freed of ice. The earliest date of arrival is 28 March
2000, the latest 24 April 2002. Birds leave the reser-
voir in the first ten days of September, although in
2003 a registration was made in October (9 Octo-
ber 2003). The earliest time a clutch was found was
29 April 2000, the latest — 14/V 2003. An average
clutch size (n=5) is 2 eggs. with a variation of 2 1o 4.
The first egg (n=4) hatched between 28 May and 12
June, the second (n=4) between 1 June and 16
June, the third (n=2) between 4 June and 16 June.
An average brood is 1.8 nestlings (n=5), the parame-
ter ranging from 1 to 4. The earliest registration of
poorly flying fledglings about the nest was on 10 July
2000. The young stay close fo the nest until 10 August.

Every year of observations 5 fo 9 Black Kite
pairs nested in the area (tab. 2). Over the seven
years of activities in the area we detected 11 nest
areas of the species. Five pairs demonstrated im-
pressive fidelity to the same nest areas for seven
years in a row. Two nests were occupied for 5 and 3
years, respectively. Nests and nest areas were situ-
ated at a significant distance, over 2 km apart, but
occupied nests of other rapfors, first of all the
Hobby, were found just 150 to 400 m away.

The Black Kite is an obligate floodplain dweller
— 6 of the 11 nest areas discovered were situated in
the valleys of rivers forming the bays of the Rybinsk
reservoir, 2 on islands, 3 in the reservoir shore area.
All nests were in the immediate vicinity of open ar-
eas (reservoir water surface, temporarily flooded
zone, meadows), 20-170 m away. Roads are
nearby three of known nests. Four nests were built

on pine trees, two on spruce frees. The nest trees
were 18-27 m tall, an average being 22 m. Nests
were placed in the central part of the crown at a
height of 10-19 m, on branches close to the frunk
(n=5), in the frunk forking (n=1).

During the study period (2003-2005) we gath-
ered 47 samples of food remains from 13 White-
tailed Sea Eagle nests, 11 Osprey nests and 5 Black
Kite nests.

We detected 8 fish species (81.25%) in the
Black Kite diet. Like for the Osprey, the dominants
were roach (20%), blue bream (17.5%), and bream
(15%). The second position was occupied by perch
(10%) and pike (8.75%). A minor contribution was
made by ide (6.25%), white bream (2.5%) and cru-
cian carp (1.25%). The situation would be some-
what different if one calculates the weight of the
fish captured by the Black Kite. The first one in the
diet would then be bream (28.8% (16.4 kg)), the
second position, instead of blue bream, would be-
long to pike (26.4% (15kg)), blue bream (8.7%
(5.0 kg)) and roach (6.7% (3.8 kg)). The rest of fish
species contribute ca. 10% (tab. 3).

Birds account for 17.5% (8 species) of the total
number of prey in the Black Kite diet. The most fre-
quent prey-bird species is the Chaffinch (6.25%).
The Black Grouse and Anatfidae account for 2.5% of
the food range each, Capercaillie, Larus spp., Black
Woodpecker and Hooded Crow for 1.25% each.
Analysis of the diet by the weight of prey shows that
the Chaffinch occupies only 0.2% (0.1 kg) of the
food range, the first position in this case being held
by the Capercailie (7% (4 kg)), the second by the
Black Grouse (4.2% (2.4 kg)), the third by Anatidae
spp. (2.5% (1.4 kg)). The rest 4 species contribute to
ca. 2% of the total weight of prey (tab. 3).

Mammals are represented by one species, the
muskrat, which accounts for 1.25% of the food
range, or 2.2% of the total prey biomass.

The Black Kite feeds on fish from 15 cm (roach)
to 83 cm (pike) long and weighing from 10 g
(perch) to 4300 g (pike) (N=65). An average fish
taken by the Black Kite was 31 cm long and
weighed 794 g.

Table 2. Abundance and breeding density of the Black Kite and Marsh Harrier in the Cherepovets research

stafion.
Years E]):Efrfr?ﬁ Numbteerrrﬁl;kr?;esedmg Density, pairs/100km? %
' M.migrans  C.aeruginosus ~ M.migrans  C.aeruginosus ~ M.migrans  C.aeruginosus

1999 70 5 3 7.1 43 18,5 11.1

2000 125 7 4 5.6 3.2 18.9 10.8

2001 125 9 3 7.2 2.4 24.3 8.1

2002 125 8 2 6.4 1.6 25.0 6.3

2003 125 8 2 6.4 1.6 27.6 6.9

2004 115 8 1 7.0 0.9 27.6 3.5

2005 110 8 2 7.2 1.8 24.2 6.1
Zn‘éz‘: 113.6 7.57 2.43 6.7 2.3 23.7 7.5
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Table 3. Diet composition of the Black Kite (data from pellets and prey remains).

Species n % n Biomass consumed (kg) % biomass
Total Mammals 1 1.25 1.25 2.2
Muskrat Ondatra zibethicus 1 1.25 1.25 22
Total Birds 14 17.50 9.02 15.9
Ducks Anas sp. 2 2.50 1.40 2.5
Black Grouse Lyrurus tetrix 2 2.50 2.40 4.2
Capercaillie Tetrao urogallus 1 1.25 4.00 7.0
Gulls Larus sp. 1 1.25 0.25 0.4
Black Woodpecker ~ Dryocopus martius 1 1.25 0.17 0.3
Hooded Crow Corvus cornix 1 1.25 0.50 0.9
Magpie Pica pica 1 1.25 0.20 0.4
Chaffinch Fringilla coelebs 5 6.25 0.10 0.2
Total Fish 65 81.25 46.62 81.9
Pike Esox lucius 7 8.75 15.00 26.4
Roach Rutilus rutilus 16 20.00 3.79 6.7
Ide Leuciscus idus 5 6.25 2.80 49
White bream Blicca bjoerkna 2 2.50 0.72 1.3
Bream Abramis brama 12 15.00 16.40 28.8
Blue bream Abramis ballerus 14 17.50 496 8.7
Crucian carp Carassius carassius 1 1.25 1.10 1.9
Perch Perca perca 8 10.00 1.86 33
Total 80 100 56.89 100

A substantial part of the Black Kite food range
is carrion, chiefly dead fish. Quite a few times we
observed the raptor take half-dead fish from the
reservoir water surface. We do not distinguish “car-
rion” into a separate category in the Black Kite diet
since one cannot accurately determine the num-
ber of dead quarry, but the species shows clear
preference for carrion.

Similar data on the Black Kite diet are reported
by Shepel’ for the Perm region. Thus, nearly a half of
the Black Kite food range in the region is carrion —
dead fish and birds. Birds in this group are dumped
chickens and ducklings (Shepel’ 1992).

Hen Harrier Circus cyaneus. Uncommon spe-
cies with a sporadic distribution across the region.
Noting the wide distribution of the Hen Harrier in the
Vologda region, Butjev & Shitikov (2000) stress that
alongside with areas where it stays (and perhaps
breeds) continuously for many years there are sig-
nificant areas of similar habitats where the birds
have never been observed. Occasions are known
from the mid-20t century when the raptor was
bagged in the Vologda and Tot'ma districts of the
region (Voropanova & Kochin 1954).

Breeding pairs of the species were registered
from the Darwin reserve in the first years of its opera-
tion (late 1940s — early 1950s). Overgrowing of open
land with scrub and forest caused the species to
stop breeding there. Later on, the Hen Harrier vis-

ited the reservoir as passage migrant only (Kuznet-
sov & Nemtsev 2005).

First birds of the species appear around
Cherepovets in late April — early May. The average
date of arrival for the study years is 12 April. The ear-
liest registration was on 27 April 2000. Autumn pas-
sage takes place in September-October, occa-
sional birds are observed also in late October.

Breeding of the species in the study area is ir-
regular. We failed to find any nests of the species
during the study period. Breeding pairs of the Hen
Harrier were, however, observed in 2000, 2001 and
2005. In 2000 and 2001, breeding of two pairs was
proved, and 1 pair nested in 2005. All breeding
habitats of the Hen Harrier were situated in aban-
doned farmland along the Cherepovets—Yaroslavl
highway.

Marsh Harrier Circus aeruginosus. Common
breeder in the Vologda region. Often occurs
around lakes of the Sukhona lowland, around Lake
Kubenskoye and in other paludified areas (Voro-
panova & Kochin 1954).

The species was absent from the Darwin re-
serve in its first years. Occasional pairs started
breeding in the reserve as late as the early 1950s.
For thirty years afterwards (unfil the mid-1980s) terri-
torial, most probably breeding pairs were observed
in the reserve rarely and not annually. A rise in the
abundance of the species clearly coincided with
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massive spread of reeds in the temporarily flooded
zone. The Marsh Harrier numbers peaked in the late
1980s — first half of the 1990s. It was then the third
most numerous among raptors in the reserve (after
the Osprey and White-tailed Sea Eagle), the popu-
lation being 12-14 breeding pairs. The reed beds
then kept expanding year after year, occupying
more and more space and largely displacing
sedge communities in the temporarily flooded
zone. The continuing expansion of reed beds in the
reservoir, which resulted in the dominance of reeds
in most of the temporarily flooded zone, not just did
not promote the abundance of the Marsh Harrier —
it apparently led to its notable decline in the past few
years. Marsh Harrier abundance has been declining
since the mid-1990s. Thus, in 2003-2004 only one pair
was detected at inland bays in the Darwin reserve,
where up fo 5 pairs used to breed in the late
1980s—early 1990s. At present, no more than 5 pairs
breed in the reserve (Kuznetsov & Nemtsev 2005; our
data).

The Marsh Harrier arrives in the breeding
grounds near Cherepovets in mid-April, the 7-year
average date being 13 April. The earliest arrival was
registered on 28 March 2000, as well as on 1 May
2002. In autumn, the last birds depart in late Sep-
tember already; in 2004 a single bird was seen on 6
October.

In our study area the species is one of the most
widespread. There annually breed 2-4 pairs, but no
nests were found during seven years (Babushkin
2003). Judging by the number of contacts and
breeding pairs in the statfion in 1999-2001, the Marsh
Harrier abundance used to be high. Its sharp de-
cline began in 2002 and still contfinues (fab. 2). The
most probable reason is that extensive reed beds
made it more difficult for Harriers to hunt any type
of prey from the root vole (Microtus oeconomus) to
waterfowl chicks. Reeds have spread so massively
in the Rybinsk reservoir that waterfowl brood counts
have become impossible — the broods hardly ever
appear in open areas. The reed belt in many parts
of the temporarily flooded zone reaches several
kilomeftres in width.

Goshawk Accipiter gentilis. In the mid-20" cen-
tury the Goshawk was a common species in the
region, occurring there all year round (Voropanova
& Kochin 1954). Galushin (1978) reported the Gos-
hawk population density in the Vologda region to
be 2 pairs/100 km2. There now breed 3-5 pairs of
the species (0.6 pairs/100 km2) in the Darwin reserve
(Kuznetsov & Nemtsev 2005).

In the Cherepovets station, the Goshawk is
sedentary, often observed in the city of Cherepov-
ets in winter (1999, 2000, 2002, 2004). We also ob-
served it annually in the Vologda city parks.

Most registrations are made in autumn and
winter — in this period up to 12 Goshawks were
sometimes observed in the study area (e.g., Janu-
ary 2001). In all years of studies in the Cherepovets

city area, only one pair of the species was reliably
proven to breed there (2000). Thus, the species
breeding density in the area is 0.8 pairs/100 km?2. The
abundance is most probably underestimated due
to the secretive life style of the species.

Sparrowhawk (Accipiter nisus). The main habi-
tat in the Vologda region is marginal forests. Ob-
served a few times around the city of Vologda and
in the Vologda district (Voropanova & Kochin 1954).
In the Darwin reserve, the species nests in mixed
pine-spruce forests. In the 1980s and 1990s the spe-
cies numbers in the reserve started growing. In the
reserve, the birds seftle in young mixed pine-spruce
stands, at forest edges, and sometimes in low-
productivity pine forests. The abundance of the
hawk there is rather low — there now breed no more
than 5-7 pairs in the reserve (2 pairs/100 km?2)
(Kuznetsov & Nemtsev 2005; our datal).

A totally different situation is observed in the
study area. The Sparrowhawk is one of the most
abundant species there and its numbers are quite
stable - there annually breed 3 to 5 pairs, the
breeding density being 4 to 5.5 pairs/100 km?2
(tab. 5). We have detected and described 8 nests
of the raptor.

The Sparrowhawk is a migratory species, occao-
sionally wintering near Cherepovets (1999, 2000,
2004). A minor part of residential birds wander dur-
ing autumn and winter. Massive spring migrafion
takes place in late April. First birds appear in the
area in the first half of April, the 7-year average
date being 13 April; the earliest registrations were
on 4 April 2000 and 6 April 2002. The autumn migra-
tion begins in September and continues until mid-
October. The latest Sparrowhawk registration during
the autumn migration was on 23 October 2001.

We know of 9 nest areas in the area, of which 4
were occupied in seven successive years, 2 in two
years and 1 in one year. The smallest distance be-
tween two occupied nests was 4.2 km on average.
Nests of other raptor species were, however, much
closer — 400 to 700 m. All nests found (n=8) were
sitfuated in low forest, on trees not higher than
16—18 m. Seven of the nests were on pine trees and
one on a spruce tree. The nests (N=8) were 43 cm in
diameter and 21 cm high on average. Most nests
were rather loose, hardly ever lasting through the
winter and not reused by the birds, although it did
happen in 2000 that a Sparrowhawk used its last-
year's nest again. Continuously used roads were
found near three nests only; two nests were 70 m
away and one 20 m away from a road.

Clutch initiation takes place in the first week of
May: 3-8 May 2000, 1-2 May 2001, 3-6 May 2003.
Hatching occurs in early to mid-June: 7-10 June
2000, 5-9 June 2001, 10-11 June 2003, 12-13 June
2004. Departure of fledged juveniles was observed
for 6 nests. It usually happened in late June - early
July: 24 July 2000, 17 July 2000, 3 July 2002, 7 July
2002, 25 June 2003, 5 July 2004.
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Most clutches comprised 5 eggs (3 to 6), an av-
erage brood being 3.8 (2 to 5) young. The size of the
eggs ranged from 37.8-42.9 x 31.3-38.0 mm, the av-
erage being 40.9 x 35.3 mm. The average brood size
decreased by 20% over the breeding season (tab. 4.).

Table 4. Changes in Sparrowhawk brood size in the
study area.

Date
Number
16-30 June 1-15 July 16-30 July
Nestlings 5 4,3 4
Nests 3 7 2

Rough-legged Buzzard Buteo lagopus. In the
mid-20th century the Rough-legged Buzzard was
rare in the Vologda region, even during migration
(Voropanova & Kochin 1954). In 1927, a Rough-
legged Buzzard was observed in the Cherepovets
district during autumn migration (Bogachev 1927).
Since the late 20" century, the species has been a
common passage migrant with no registrations in
some years.

The earliest spring contacts were on 17 March
2004 and 20 March 2000, the latest one on 24 April
2003. In the period from 1999 to 2005, explicit spring
passage was observed 3 times: 19 birds flew over
on 12-14 April 2002; 15 and 12 birds flew over on
24-25 April 2003 and 12-13 April 2004, respectively. In
the rest of study years, birds were observed on spring
migration, flying in small groups of 2-3 birds. All in all,
53 birds were registered on spring passage in 7 years
of observations. There were no Rough-legged Buz-
zard contacts in the area in 2000 and 2005.

Active autumn migration of the Rough-legged
Buzzard is observed in September-October. The last
registration was on 17 September 1999 at earliest,
and on 12 November 2003 at latest. The only year
with no autumn registrations of the Rough-legged
Buzzard was 2002. Autumn passage was explicit in
the following years: 12-13 April 2000 32 contacts;
16-17 October 2003 24 contacts and 9 October

2005 6 contacts. Over 4 years of observations we
recorded a total of 73 Rough-legged Buzzards on
autumn migration.

Common Buzzard Buteo buteo. The Common
Buzzard is one of the most common raptors in the
Vologda region. Galushin (1978) reported the
breeding density of the species in the region to be
up to 12 pairs/100 km2. The Buzzard abundance in
the reserve has always been low, the reason cer-
tainly being the insufficient area of open habitats.
The species numbers were the highest in the
1960s-1970s, when up to 7-10 pairs nested in the
reserve. As the area of open habitats decreased
the Buzzard became rare in the reserve, and over-
growing of littoral areas with reeds made its settle-
ment in the Rybinsk reservoir temporarily flooded
zone impossible. At present, Buzzards live only
around settlements, where hay is mown and they
can prey on Microtus voles. Even in years with high
Microtus vole abundance there are no more than
3-4 pairs of Buzzards breeding in the reserve
(Kuznetsov & Nemtsev 2005, our data). In low vole
years Buzzards do not nest in the reserve at all.

Annually, 3 to 5 pairs of the raptor nest in the re-
search stafion, the breeding density averaged for
seven years being 3.2 pairs/km2. The Buzzard arrives in
April — early May; the earliest date recorded was 5 April
2000, the latest 1 May 2003. The 7-year mean armival
date is 12 April. The latest encounters in autumn were
recorded on 3 October 2000 and 10 October 2003.

In all years of studies in the Cherepovets re-
search stafion we found 4 occupied nests and
identified 7 nest areas of the species (tab. 5). The nest
areas were 1.3 to 5 km apart, average spacing being
2.1 km. Closest to the Buzzard nests were nests of the
Hobby, 880 m, and the Sparowhawk ,1.5 km away.

Three nest sites of the Buzzard were situated in
mixed pine-birch forests and one in a birch forest.
All nests were 20-70 m away from open habitats
(fields, forest glades). The height of nest frees was
12-22 m (18 m on average). Nests were sited at a
height of 8-17 m (11 m on average).

Table 5. Abundance and breeding density of the Common Buzzard and Sparrowhawk in the Cherepovets

study area.
Years E):Efr(:riz Numk}eerrﬁgr)ireesedmg Density, pairs/100km? %
' B. buteo A. nisus B. buteo A. nisus B. buteo A. nisus

1999 70 3 3 4.3 4.3 11.1 11.1
2000 125 5 5 4.0 4.0 13.5 13.5
2001 125 4 6 3.2 4.8 10.8 16.2
2002 125 3 5 9.4 4.0 2.4 15.6
2003 125 3 5 2.4 4.0 10.3 17.2
2004 115 4 5 3.5 4.4 13.8 17.2
2005 110 4 6 3.6 5.5 12.1 18.2

;‘;‘: 113.6 3.6 5 32 441 10.6 15.9
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We observed two Buzzard pairs throughout the
breeding period (2000, 2003) — from the beginning
of nest construction to the departure of fledged
juveniles. The Buzzards starts nesting in the station
quite late — the first egg (n=2) was laid on 10 May
2000 and 13 May 2003. Hatching was recorded on 9
June 2000 and 15 June 2003. There were 3 (2000)
and 2 (2003) chicks in the nests, and survival until
fledging was 2 (2000) and 2 (2003) chicks, respec-
tively. Fledglings departed (n=4) between 25 June
and 17 July. Fledged juveniles stay with their parents
within the nest area for quite a long fime.

Golden Eagle Aquila chrysaetos. The species
has always been rare in the Vologda region, al-
though suitable breeding habitats are abundant
(Voropanova & Kochin 1954). For the Darwin re-
serve, three nest areas of the Golden Eagle were
known before 2000, and the areas were not used
simultaneously. No more than 2 Golden Eagle pairs
bred in the reserve at a time. No breeding pairs of
the species have been detected in the reserve in the
past few years (Kuznetsov & Nemtsev 2005, our data).

Over the 7 years of studies in the research sto-
tion no occasions of Golden Eagle breeding have
been recorded, but in some years the raptor was
observed there in the post-breeding period. Thus, in
1999 there were two registrafions (19 August 1999
and 28 August 1999) of the species. In both cases,
these were single birds hunfing in raised bogs. In
2000 (30 August 2000) we observed a young bird in
the immediate vicinity of the city of Cherepovets
(2 km away).

White-tailed Sea Eagle Haliaeetus albicilla. As
mentioned above, the best studied populations in
the region now are those of the Osprey and White-
tailed Sea Eagle. During expeditions the author car-
ried out together with the Darwin reserve staff, the
main high-density breeding areas of the White-
tailed Sea Eagle were identified. The species tends
to settle around large lakes and reservoirs in the
northwest of the region: Rybinsk reservoir (ca. 40

pairs), Sheksna reservoir (11-15 pairs), Lake Vozhe
(11-13 pairs) and Lake Beloye (6-7 pairs) (Kuznetsov
& Babushkin 2003, Kuznetsov 2000).

The Cherepovets research station is 15 km
away from the Darwin reserve, which is the Sea Ea-
gle high-density source area for the Vologda re-
gion. At present, 30-35 pairs of the raptor (3.5
pairs/100 km2) nest within the Darwin reserve and its
buffer zone (Kuznetsov & Babushkin 2003). Owing to
the vicinity of the reserve, the Sea Eagle abun-
dance in the station is quite high. Over the seven
years of observations we found 4 occupied nests,
and 2 to 4 breeding pairs of the species were regis-
tered annually (tab. 1). Thus, the breeding density
of the raptor in the station is 3.2 pairs/100 km2, i.e.
comparable to that in the Darwin reserve (tab. é).

In spring, White-tailed Sea Eagles arrive in late
February — early March, when the reservoir is sfill
under ice cover. The earliest registration in the re-
search station was on 21 February 2003. In the win-
ter of 2000-2001, a single bird overwintered near
Cherepovets, feeding on fish left behind by fisher-
men, as well as on bivalves from branches and logs
entangled in nets. In March, Sea Eagles quite often
concenfrate (10 birds or more) by melt ponds and
rivers freed of ice, where they pick fallen fish.

Breeding begins in the first or second ten days
of March; hatching takes place in late April — early
May. A clutch (n=2) comprises 2 to 3 eggs.

The White-tailed Sea Eagle hunts actively, tak-
ing mostly fish, shorebirds and mammals. In the
spring season, a significant part of the raptor’s diet
is animails that had died during the winter and fallen
fish (carrion).

A characteristic feature of the White-tailed Sea
Eagle diet is its wide range (Ben'kovskiy 1963,
Vladimirskaya 1948, Kishchinskiy 1980, Labzyuk 1975,
Ladygin 1991, Shibnev 1981, Shul'pin 1957). There
are no clear food preferences. The species can
utilize various food resources depending on their
availability. It is an active predator mostly taking
individuals deviating from the norm.

Table 6. Abundance and breeding density of the White-tailed Sea Eagle and Hobby in the Cherepovets

study area.
Years E):Efrziz Numbfee:rrﬁ;ﬁreiedmg Denisity, pairs/100km?2 %
' H. albicilla F. subbuteo H. albicilla F. subbuteo H. albicilla F. subbuteo

1999 70 4 6 5.7 8.6 14.8 22.2

2000 125 4 6 3.2 4.8 10.8 16.2

2001 125 4 7 3.2 5.6 10.8 18.9

2002 125 4 8 3.2 6.4 12.5 25.0

2003 125 2 7 1.6 5.6 6.9 24.1

2004 115 2 6 1.7 5.2 6.9 20.7

2005 110 2 7 1.8 6.3 6.1 21.2
Tyear 113.6 3.1 6.7 29 6.1 9.8 212
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In our case, fish contributed a substantial part
to the Sea Eagle diet, ca. 80% (10 species) of all
food items by number, and 67% by weight (tab. 7).
The most frequent fish species in the diet were
bream (22%), roach (18%), crucian carp and pike
(8% each). Occasional specimens of perch and
blue bream (6% each), sabrefish and pike-perch
(1% each) were found. The situation appears differ-

ent, however, if one calculates the weight of all fish
captured by the White-tailed Sea Eagle. Bream re-
mains the main pray, ca. 28 kg, i.e. over 26% of the
weight of all prey. The second position belongs to
pike rather than roach, ca. 15.2 kg (14.1%), the third
one is crucian carp, 11.83 kg (11%). The rest of fish spe-
cies account for ca. 16% of the Sea Eagle prey.

Table 7. Diet composition of the White-tailed Sea Eagle (data from pellets and prey remains).

Biomass

Species n %N consumed (kg) % biomass
Total Mammails 2 2 2.5 2.3
Muskrat Ondatra zibethicus 2 2 2.5 2.3
Total Birds 15 16 25.83 24.0
Heron chick Ardea cinerea 1 1 0.70 0.7
Ducks Anas sp. 4 5 2.80 2.6
Black Grouse Lyrurus tetrix 1 1 1.20 1.1
Capercaillie Tetrao urogallus 5 5 20.00 18.6
Gulls Larus sp. 1 1 0.25 0.2
Jay Garrulus glandarius 1 1 0.18 0.2
Jackdaw Corvus monedula 1 1 0.20 0.2
Hooded Crow Corvus cornix 1 1 0.50 0.5
Total Fish 76 80 72.28 67.2
Pike Esox lucius 8 15.20 14.1
Roach Rutilus rutilus 16 18 6.50 6.0
Ide Leuciscus idus 5 2.81 2.6
White bream Blicca bjoerkna 5 5 1.62 1.5
Bream Abramis brama 20 22 28.10 26.1
Blue bream Abramis ballerus 6 6 2.09 1.9
Sabrefish Pelecus cultratus 1 1 0.26 0.2
Crucian carp Carassius carassius 8 8 11.83 11.0
Pike-perch Stizostedion lucioperca 1 1 2.20 2.0
Perch Perca perca 6 6 1.69 1.6
Total Carrion 2 2 7.00 6.5
Racoon dog Nyctereutes procyonoides 1 1 4.00 3.7
Wild boar Sus scrofa 1 1 3.00 2.8
Total 95 100 107.61 100%

Like for the Black Kite, birds are a significant
component of the White-tailed Sea Eagle quarry,
16% (24% of biomass). Grouse and waterfowl pre-
vail, 5% each. The food range includes a heron chick,
a gull (species not identifiable), Eurasian Jay, Eurasian
Jackdaw, Hooded Crow (1% each). The main prey by
weight is the Capercaillie, 20 kg (18.6%), followed by
Anatidae spp.. 2.8 kg (2.6%) and the Black Grouse,
1.2kg (1.1%). Heron chicks, gull sp., the Jay, Jackdaw,
Hooded Crow conftributed ca. 2% (by weight).

The only mammal prey species (2% of all
quarry) was the muskrat (2 specimens). The wild
boar and raccoon dog (2%) were taken by the
White-tailed Sea Eagle as carrion. In about 80% of
cases carrion was eaten in the period from Febru-

ary to May. This fact is due to the unfavourable
feeding condifions: the reservoir is then sfill under
ice and the main prey, fish, is inaccessible. Our ob-
servations show also that the proportion of carrion is
rather high in the diet of young birds in the first
months after leaving the nest, since they are not
skiled enough to capture live prey. Similar data on
the White-tailed Sea Eagle diet are reported by
some authors from Russia and other countries. Thus,
the main component of the White-tailed Sea Eagle
diet in the Middle Dnieper area (Gavrilyuk et al.
2001), like on Rybinsk reservoir, is fish, ca. 80% of all
food items, birds account for ca. 15% and mam-
mails for ca. 5%.
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The size of the fish we found in the nests and
calculated from the scale diameter by linear
growth tables for the reservoir (Svetovidova 1975)
ranged from 17 cm (roach) to 85 cm (pike), the
average being 34.5 cm (N=76). Fish weight ranged
from 90 g (perch) to 4500 g (pike), the average be-
ing 718 g (N=76) (tab. 4). The White-tailed Sea Eagle
diet in Poland (Zawadzka 1999) differs somewhat
from our data in the ratio of individual groups of
organisms. There, fish confributed 30.1%, birds 65.9%,
mammails 2.7%, carrion 1.3% of total quarry.

We observed 17 occasions of White-tailed Sea
Eagles stealing prey from Ospreys. A Sea Eagle
rather aggressively attacked an Osprey, which in
86% of cases was a male carrying food to the nest.

Peregrine Falcon Falco peregrinus. In the
1940s-1950s, the Darwin reserve harboured up to 3
breeding pairs of the Peregrine Falcon, whose nests
were 50 km apart. Peregrine nests were situated in
the temporary flooding zone, on floating peatlands
and a flooded church. The last breeding event was
recorded in 1961. Not a single individual of the spe-
cies was registered in the reserve from 1964 to 1990
(Kuznetsov & Nemtsev 2005). Since the early 1990s,
however, the Peregrine started appearing in the
reserve again, and in 2003 it was regularly observed
in its south-eastern part. In addition to the above,
we registered the Peregrine during the expeditions
of the Darwin reserve staff to north-western parts of
the region. Thus, in July 2000, a pair of the falcons
was observed over the western shore of Lake Vozhe
(Babushkin et al. 2000). Butjev & Shitikov (2000) also
report of a number of Peregrine contacts in the re-
gion. E.g., a singular bird was seen over the northern
shore of the Siz’ma widening of the Sheksna reser-
voir on 5 June 1998; another singular bird (adult fe-
male) was encountered near the village of Pun-
doga, Harovsk district of the Vologda region on 10
June 1996 (Butjev et al. 1997).

In 2000, a pair of Peregrines stayed in the re-
search station throughout the breeding period, and
a few times the raptor was observed hunting ducks
and terns. All registrations were made on Vo-
ganikha Island (2 km away from the Cherepovets
city industrial zone), or in its immediate vicinity.

Hobby Falco subbuteo. This falcon has always
been a widespread species in the Vologda region.
Early in the 20t century it was considered a com-
mon breeder in the Cherepovets province
(Bogachev 1927). Its breeding habitats in the Dar-
win reserve today are both forest edges and mires.
The abundance is quite stable, although a slight rise
has been observed in the past decade. At present,
no more than 5-7 pairs of the raptor breed in the
reserve (Kuznetsov & Nemtsev 2005). In 2003, we
registered 4 breeding pairs of the Hobby in the re-
serve (2.3 pairs/100 km2), in 2004 3 pairs (2.6
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pairs/100 km?2), in 2005 5 pairs (4.5 pairs/100 km2).
The density of the Hobby population in the forested
Darwin reserve (3-year average 3.2 pairs/100 km?2) is
much lower than the values obtained by Galushin
(1978) for the agricultural landscape in the Lake
Katromskoye area, Vologda region (6 pairs/100 km?).

In spring, the Hobby arrives in the research sta-
tion in late April — early May, the average date be-
ing 29 April. The earliest arrival was recorded on 16
April 2000, the latest — on 6 May 2004.

Over the 7 years of studies in the research sta-
tion we detected 22 occupied nests; in one of them
a clutch of 2 eggs was initiated but abandoned for
an unknown reason. Six to eight Hobby pairs bred in
the study area every year (tab. 6). The breeding
density ranged from 4.8 pairs/100 km?2 (2000) to 8.6
pairs/100 km?2 (1999), the 7-year mean being 6.1
pairs/100 km2. We know of 8 Hobby nest areas in
the area. Three pairs used them for 7 years, two
pairs for 6 years, two for 4 years and one for 2 seasons.
The distance between the nest areas is significant,
800 m to 6.5 km, average distance being 3-3.5 km.

All nests found in the research station were
situated around the Rybinsk reservoir, close to the
water edge (10-200 m). Most nests were sited in
sparse mixed spruce-pine and pine-aspen forests
12-31 m high, the average height being 20 m. In
the Darwin reserve, the species breeds not only on
the reservoir shore but also in raised bogs, where
nests are located on pine-overgrown ridges.

Nests within the station were placed at a
height of 10-25 m (20 m on average) close to the
free top. In 91% of cases (20 nests) birds chose pine
as the nest tree; one nest was found on a spruce
free and one on an aspen free. All nests occupied
by the Hobby had been constructed by the
Hooded Crow. The nest diameter ranged within 30-
55 cm, the average being 45 cm, the height within
15-30 cm, the average being 22 cm.

The Hobby tolerates the presence of people in
its nest area fairly well. Roads and recreation sites
were situated 30-200 m away from the nests occu-
pied by the falcon. Neither does it avoid human
settlements: thus, three pairs nested annually 100,
150 and 300 m away from human dwellings, and in
2000 we detected breeding of the raptor in the
Cherepovets city park.

Egg laying usually takes place in May, a clutch
normally comprising 2-4 eggs with an average
(n=55) of 3.2 eggs (tab. 8). Egg size (n=32) is
41.1-45.4 x 31.7-33.9 mm, the average being 43.2 x
32.8 mm. Hatching takes place between 20 June
and 10 July. Egg failure is ca. 6.3%. The number of
young in a brood ranges from 2 to 4, the mean
value being 3.0 (tab. 6). Mean breeding success
over seven years (n=18) is 92.7%. Well flying fledg-
lings were observed in mid-August. In August, adult
birds continue feeding their young, and by Sep-
tember the latter are normally self-dependent.
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Table 8. Reproductive indices of the Hobby in the Cherepovets research station.

Mean clutch  Egg mortality, =~ Mean no of hatched Nestling Mean no of Breeding

vear size % young mortality,% fledglings success
2000 (n=6) 3.5 10.5 2.8 0.0 2.8 89.5
2001 (n=2) 2.5 0.0 2.5 0.0 2.5 100.0
2002 (n=4) 2.8 18.2 2.3 0.0 2.3 81.2
2003 (n=1) 4.0 0.0 4.0 0.0 4.0 100.0
2004 (n=3) 3.3 0.0 33 10.0 3.0 90.0
2005 (n=2) 3.0 0.0 3.0 0.0 3.0 100.0
Mean (n=18) 3.2 6.3 3.0 1.0 2.9 92.7

We determined the size of the Hobby breeding
territory by colour ringing in 2000 and 2001. An av-
erage breeding fterritory was ca. 1 km2 (0.8-1.9
km?2), and 1600-2400 m long. An interesting fact is
that the birds used 1/3 (0.6-1.1 km2) of the territory
for hunting. Only the female hunted close to the
nest, whereas the male preferred hunting in a ro-
dius of 200-1000 m away from the nest.

The quarry of the Hobby in our studies included
small passerines and insects, Coleoptera and Odo-
nata prevailing among the latter. We quite often
observed young birds hunting Sand Martins, each
seventh attack, as arule, being successful.

Most birds depart in September, singular regis-
trations were made in October, on 16 October 2000
and 9 October 2003.

Kestirel Falco tinnunculus. The Kestrel is a rela-
tively common species in the region. Most of the
species nest areas are strictly confined to the out-
skirts of settlements, meadows and hayfields. In ar-
eas adjoining the research station (Darwin reserve),
the Kestrel is also an uncommon rarely breeding
species. Up to 3-4 pairs of the Kestrel breed in the
reserve not every year (Kuznetsov & Nemtsev 2005).
The main reason for such low abundance of the
species in the study area is the lack of open habi-
tats (meadows, hayfields) suitable for hunting. Thus,
in three years of surveys in the Darwin reserve
(2003-2005) we observed only one breeding pair of
the Kestrel (2005).

Over seven years of studies in the Cherepovets
area we reliably proved breeding of a Kestrel pair,
which occupied the same nest area for two seo-
sons (2004 & 2005). Thus, the Kestrel breeding den-
sity in the area is 0.9 pairs/100 km2, this value being
much lower than the one reported by Galushin
(1978) for the Vologda region, 1.0-3.0 pairs/100 km2,
In 2004, we found the only Kestrel nest — it was an
old Hooded Crow nest on an 18 m high pine tree.
The nest tree was 50 m away from a hay meadow.

The Kestrel arrives in the station between 5 April
and 19 April, the two-year mean being 12 April.
Clutch initiation takes place in late April — early
May: 3 May 2004; hatching was registered on 8
June 2004; fledglings outside the nest were seen on
11 July 2004 and 17 July 2005. In late August — Sep-

tfember most birds depart; the latest contact was
on 9 October 2004.
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DIETS OF THE PYGMY OWL GLAUCIDIUM PASSERINUM AND
TENGMALM’S OWL AEGOLIUS FUNEREUS IN THE GULF OF
KANDALAKSHA AREA, WHITE SEA

NADEZHDA S. BOIKO & ELENA V. SHUTOVA

Kandalaksha Nature Reserve, Lineinaya St., 35, RU-184040 Kandalaksha, Murmanskaya oblast, Russia;
kand_reserve@com.mels.ru

The material was gathered from the islands and mainland coast at the head of the Gulf of Kandalak-
sha, White Sea. Information on the Pygmy Owl is mainly focused on the winter diet determined by pulling
apart the cast pellets and food caches which the owls placed in passerine nest boxes during autumn and
winter. Data on Tengmalm’s Owl includes only the composition of cast pellets collected from nests. The diet
of both species included rodents, insectivores and birds. Stores made by the Pygmy Owl were found to con-
tain 5 vole species (Clethrionomys glareolus, CI. rufocanus, CI. rutilus, Microtus oeconomus, M. agrestis),
2 lemming species (Lemmus lemmus, Myopus schisticolor), 1 shrew species (Sorex araneus) and ca. 10 pas-
serine species. Cast pellets of Tengmalm’s Owl contained only 3 vole species (Cl. glareolus, M. oeconomus,
M. agrestis), 1 shrew species (S. araneus), several passerine species and remains of insects.

Key words: Eurasian Pygmy Owl, Tengmalm’s Owl, diet, Gulf of Kandalaksha, White Sea, Glaucidium
passerinum, Aegolius funereus

NMUTAHUE BOPOBbUHOTO GLAUCIDIUM PASSERINUM U MOXHOHOTOIO AEGOLIUS FUNEREUS CbIYEH B
PAMOHE KAHAAAAKLLCKOrO 3AAUBA, BEAOE MOPE. H.C.Boiiko, E.B. LLlyToBa. KOHAGAGKLLCKMM FOCYAQPCT-
BEHHbIM MPUPOAHBIN 30MOBEAHMK.

Matepraa cobpaH B PAMOHE OCTPOBOB U MATEPUKOBOTO NoBepexbs B BepLUMHE KAHAQAQKLLICKOrO 30-
AMBO BeAOro Mops. AAS BOPOBTUHOIO CbiHA PACCMOTPEHO B OCHOBHOM 3MMHEE MUTAHME MO PE3YABTATAM
Pa360oPA MOraAOK M 3AMACOB MULLLU, KOTOPLIE Cbl4M B OCEHHE-3UMHUIM MEPUOA YCTPAMBAIOT B MCKYCCTBEHHbIX
THE3AOBBIX AAS BOPOOBUHbBIX MTULL. AAS MOXHOHOTOTO CbIMA MPUMBOAMUTCS TOABKO COCTAB MOrAAOK, COBPAHHbIX
M3 THE3A. B MUTAHUM OBOMX BUAOB BCTPEUEHbI TPbI3YHbl, HOCEKOMOSAHBIE M MTULLLI. B 3anacax BOpoObMHOrO
CblMa OBHApPY>XeHbl 5 BUAOB NoAaeBok (Clethrionomys glareolus, Cl. rufocanus, Cl. rutilus, Microtus oeconomus,
M. agrestis), 2 BuAa AeMMUHIOB (Lemmus lemmus, Myopus schisticolor), 1 BuA 3emaepoek (Sorex araneus) r
OKOAO 10 BMAOB BOPOOLUMHBLIX MTULL. B MOraakax MOXHOHOTOrO CbhlMA OTMEYEHbI TOABKO 3 BMAO MOAEBOK
(Cl. glareolus, M. oeconomus, M. agrestis), 1 BuA 3eMAepoekK (Sorex araneus), HECKOAbBKO BUAOB BOPOBObUHBIX
NTULL MU OCTATKU HACEKOMbIX.

KatoyeBbie cAOBQA: BOPOOBUMHbIM Cbid, MOXHOHOTMMI Cbl4, MMTAHME, KOHAOAQKLLCKMIA 3aAMB, beroe mope,
Glaucidium passerinum, Aegolius funereus.

The Pygmy Owl and Tengmalm'’s Owl inhabit
forests of Eurasia from the Atlantic to the Pacific. In
the Kola Peninsula, the limit for the distribution
range of both species is the northern fimberline.
Sightings are rare due to low abundance and se-

cretiveness of the birds.

Our material was collected from the islands
and mainland coast of the Gulf of Kandalaksha,
White Sea. Additionally, Kandalaksha Reserve ar-
chival data since 1955 were used. Surveys were
done on islands of the Severnyi and Luvengskiy ar-
chipelagoes, on the Karelian and Kandalaksha
mainland coasts opposite the archipelagoes, on
Velikiy Island, in Porja Guba Bay and adjacent
mainland areas (fig. 1). The diets were determined
by pulling apart the food caches, cast pellets and
food remains collected from the Severnyi and
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Figure 1. Map of the study area in the Gulf of Kan-
dalaksha. Black circles show localities with nest-lboxes.
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Luvengskiy archipelagoes and from the mainland in
the Luvenga village area. Material on the Eurasian
Pygmy Owl includes 153 food caches and “eating
areas” and 54 cast pellets from nest boxes; material
on Tengmalm’s Owl 42 cast pellets and food re-
mains from 2 nests.

Pygmy Owl Glaucidium passerinum

Rare species. Considered to be breeding in the
Kola Peninsula (Bianki et al. 1993), but no reliable
evidence is available so far. Singular birds were
usually seen or heard on the islands and coast of
the Gulf of Kandalaksha and in the Lapland reserve
(Semyonov-Tyan-Shansky & Gilyazov 1991). In
Finland, north of the Arctic Circle, breeding has been
confirmed by observations (Vaiséinen et al. 1998).

There have been 25 Pygmy owl encounters in
the Gulf of Kandalaksha from 1955 to 2005. The first
one occurred in 1958 with no further encounters until
1973. The situation in the Lapland reserve was the
same — not a single Pygmy Owl encounter was re-
corded there in the 1960s. Apparently, the Murmansk
region population of the species declined or, possibly,
even went extinct at the time. Since the early 1970s,

Pygmy owls have been encountered more or less
regularly, recorded 24 times over 14 years. The finds of
“caches” and "eating areas” of the Pygmy Owls
made in winter in nest boxes indicate their nearly an-
nual presence in the study area (for 25 out of 33
years). All actual bird encounters took place from Au-
gust to April, not a single bird sighted during the
breeding season. In some summers, however, nest
boxes were found to contain devastated passerine
nests with females or nestlings consumed and prey
body fragments (wings, feet, headless carcasses) or
crippled nestlings remaining. Since the Pygmy Owl
typically tears prey into pieces before eating, one can
assume that it was this species that had ravaged the
nests.

In winter, Pygmy Owils often use cavities and
nest boxes for caching food. We usually found
fraces of their presence in nest boxes during first
spring checks. Mounting of nest boxes began in
1971 on islands and in 1991 in the mainland. Their
number gradually increased from 20 to 470. Nest
boxes have been placed on 7 islands and 2 sites on
the mainland coast (see fig. 1, tab. 1).

Table 1. Occupation of next boxes by the Pygmy Owl on the Gulf of Kandalaksha in 1973-2005.

Winter Number of next boxes Number of stored animals Localities*
season inspected  with stored with animal with total mean maximum
animals remains pellets

1973/74 108 3 o** 1 12 4.0 2 R
1974/75 130 0 0 0
1976/77 170 0 0 0
1977/78 224 0 0 0
1978/79 289 0 8 0 R, Lo
1979/80 332 1 0 0 2 2.0 2 R
1980/81 356 0 0 0
1981/82 376 0 1 0 R
1982/83 401 15 16 1 164 10.9 51 BV, Lo, R
1983/84 420 0 2 0 R
1984/85 422 3 2 0 4 1.3 2 BV
1985/86 379 0 0 0
1986/87 384 0 0 0
1987/88 412 10 2 0 12 1.2 2 R
1988/89 411 1 0 0 1 1.0 1 BV
1989/90 402 0 0 0
1990/91 415 1 0 1 1 1.0 1 R
1991/92 443 2 0 0 4 2.0 2 DL, Lu
1992/93 450 0 2 0 BV, K
1993/94 438 1 1 0 1 1.0 1 Lu
1994/95 417 0 0 0
1995/96 369 14 0 0 107 7.6 21 Lu
1996/97 466 0 1 0 Lu
1997/98 434 0 0 0
1998/99 429 0 0 0
1999/00 420 17 3 o** 123 7.2 30 Lo, Lu, R
2000/01 438 5 OF** 2 5 1.0 1 BV, Lu, R
2001/02 446 11 3 1 34 3.4 5 A, BV, Lo, Lu, R
2002/03 442 15 2 2 104 6.9 25 BV, Lo, Lu, R
2003/04 430 7 2 3 19 4.8 13 BV, Lu
2004/05 454 5 0 0 53 13.2 29 Ly

Note: * - Locdlifies: A — Anisimov Island, BV - Berezhnoi Viasov Island, D — Devichya Luda Islet, K — Karelian coast,
Lo — Lodeinyi Island, Lu — Luvenga village area, R — Ryashkov Island.
** - animal remains or cast pellets found in nest boxes with stored animals,

*** _ animal remains found in nest boxes with cast pellets.
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Most islands and coastal localities with nest
boxes are no more that 1 km2in area, only the larg-
est one, Ryashkov Island, has an area of ca. 4 km?2.
Since the winter range of one bird or a pair of
Pygmy Owls is 1.5 to 4 km?2 (Pukinskiy 1977;
Golodushko & Samosenko 1961), all food stores
found in one island or mainland locality were
probably cached by one bird. Usually, the distance
between nearest “caches” was 50 to 350 m, reach-
ing 1.5 km in the Ryashkov Island only. Judging by
the use of nest boxes, Pygmy Owls come to the
study area virtually every year (tab. 1). In some
years there was definitely more than one bird be-
cause caches were found 2 to 14 km apart. It ap-
pears that the greatest number of birds (probably
3-5) were present in the study area in the winter of
1982/83 and from 1999 to 2003.

A total of 784 food items were found in the
caches, eating sites and cast pellets over all study
years. An overwhelming majority of these were
mammals (?0.8%), chiefly rodents (85.8%). Insecti-
vores confributed as little as 5.0%, birds were slightly
more frequent — 9.2%. The species composition of
the Pygmy Owl prey is shown in tab. 2. As regards

small mammals, the diet comprised Muridae and
Sorex species common the area. Also present was
the quite rare common vole Microtus arvalis, first
discovered in the Murmansk region in 1981 (Kataev
et al. 1999) and occurring in the Kandalaksha and
Luvenga areas since 1999. Voles found in caches
were mostly young individuals (94.7%, and 2.0%
were younger than 1 month) compared to 5.3% of
overwintered ones, which corresponds to a typical
age ratio of voles in autumn. The species composi-
tion of birds in the prey was far more diverse, but
most of them occurred not so frequently. Common
species prevailed, but some relatively rare ones in
the areaq, like the Coal Tit Parus ater and the Long-
tailed Tit Aegithalos caudatus were also recorded.
Thus, Pygmy Owls do not focus on specific species,
but hunt any feasible prey. They can even take
birds weighing almost as much as themselves, e.g.
crossbills Loxia sp. A case is known when a wood-
pecker was hunted (Pukinskiy 1977). Non-selectivity
is confirmed also by the fact that different rodent
species prevailed in different years and locations
among the prey depending on their availability.
On Lodeinyi Island, e.g.. about a half

Table 2. Diet of the Pygmy Owl in the head of the Gulf of Kandalaksha.

Species Stored Animal In pellets Total

animals fragments no %
Clethrionomys rufocanus 35 0 2 37 4.7
Clethrionomys glareolus 140 5 20 165 21.0
Lemmus lemmus 2 1 2 5 0.6
Myopus schisticolor 36 1 0 37 4.7
Microtus oeconomus 24 4 7 35 4.5
Microtus agrestis 190 1 5 196 25.0
Microtus arvalis 11 0 0 11 1.4
Cricetidae, sp. 121 45 21 187 23.9
All rodents 559 57 57 673 85.8
Sorex araneus 12 0 0 12 1.5
Sorex caecutiens 2 0 0 2 0.3
Sorex sp. 19 5 1 25 3.2
All insectivores 33 5 1 39 5.0
All mammals 592 62 58 712 90.8
Anthus sp. 0 1 0 1 0.1
Motacilla alba 2 2 1 5 0.6
Aegithalos caudatus 1 0 0 1 0.1
Parus montanus 12 0 0 12 1.5
Parus cinctus 4 0 0 4 0.5
Parus ater 1 0 0 1 0.1
Parus major 9 3 1 13 1.7
Parus sp. 2 0 0 2 0.3
Passer domesticus 2 0 0 2 0.3
Fringilla coelebs 0 1 0 1 0.1
Fringilla montifringilla 0 1 1 2 0.3
Acanthis flammea 3 2 0 5 0.6
Acanthis hornemanni 2 0 0 2 0.3
Loxia pytyopsittacus 0 1 0 1 0.1
Loxia curvirostra 0 1 0 1 0.1
Loxia sp. 0 1 0 1 0.1
Pyrrhula pyrrhula 0 3 0 3 0.4
Emberiza citrinella 0 1 0 1 0.1
Plectrophenax nivalis 1 3 0 4 0.5
Passeriformes, sp. 1 4 5 10 1.3
All birds 40 24 8 72 9.2
Total 632 86 66 784
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(52.0%) of animals in caches were bank voles
Clethrionomys glareolus, and 24% field voles Micro-
tus agrestis. In the spring of 1983, however, 89.5% of
the 187 animals stored by the Pygmy Owl were field
voles. The number of species and prevalence of
one species or another in the caches correlated
quite well with their occurrence in the habitats.
Thus, bank voles on the Ryashkov Island made up
96% in total rodent counts, and 80% in the Pygmy
Owl diet. The species diversity of rodents in the
mainland near Luvenga is higher than on the is-
lands, and the Pygmy Owl diet was found to in-
clude 7 species (vs. 4 on the islands). The dominant
species here, too, was the bank vole, but its propor-
tion in caches was much lower than on the islands,
just 34.2%, on average; about equal proportions
were conftributed by the grey-sided vole Clethrion-
omys rufocanus, the field vole, the root vole Micro-
fus oeconomus and the wood lemming Myopus
schisticolor (10-15% each). The species ratio, how-
ever, varies notably among years (tab. 3). When
winter stores were low, the proportion of birds in the
caches increased to 30-33% (2000/2001 and
2001/2002). Given these significant variations be-
tween years one should be very careful when
comparing the diets of Pygmy Owls from different
parts of the range, especially when the study pe-
riod is relatively short.

Where possible, the Pygmy Owl establishes dis-
tinctly separate areas for caching food, eating and
rest (Likhachev 1957). Nest boxes containing stored
animals, food remains and cast pellets simultane-
ously were quite rare. In our study areaq, nest boxes
containing only stored animals accounted for 62.1%
of all those used by Pygmy Owils (166), boxes with
only food remains 28.3%, and boxes with only cast
pellets 3.6%. Only 6.0% of the nest boxes included
both stored animals and cast pellets, stored animals
and food remains, or cast pellets and food remains.
One may note that Pygmy Owls most often use nest

boxes for storing food. The stores are partially or fully
consumed by the birds during the winter. In some
years we found only cast pellets and remains of
animals and birds in nest boxes. Each nest box con-
tained 1 to 51 objects. Those with 1-2 specimens
prevailed (tab. 4). On islands, such stores were 1.7
times more frequent (61.2%) than in the Luvenga
area (36.4%). The only time large stores made by
the Eurasian Pygmy Owl were found on an island
was on Lodeinyi Island in the winter of 1982/1983,
when 162 animals were collected from 12 nest
boxes. In the Luvenga areaq, on the contrary, more
than a half of caches comprised at least 5 speci-
mens each. The difference may be related to the
pattern of stay and duration of food caching. Ap-
parently, they are most of the time resident in the
mainland staying within the same area, whereas
the islands are most probably quite shortly visited by
nomadic birds.

Pukinskiy (1977) writes that foods are actively
cached in autumn, before the snow cover estab-
lishes. In 2002-2005, we examined nest boxes both
in spring and in autumn. In 2002 and 2004, full
caches were found on October 24-27. The snow
cover in these years established on 24 October and
10 November, respectively. Food cached later in
these winters contributed 19.0% and 3.6%. In 1982
and 1995, when Pygmy Owls also stored food very
actively, snow covered the ground even earlier -
on 14 and 22 October. In years with a later winter
and snowless November (1996, 2000) stores were
small. It turns out that the activeness of food cach-
ing by the Pygmy Owl in the Murmansk region is
independent of the timing of the snow cover for-
mation and snow depth in the early winter, as
pointed out by Likhachev (1957, 1971) for the Priok-
sko-Terrasnyi reserve. On average, the snow cover
in the region establishes on 25 October, and most
food stores seem to be cached by mid-October. A
confirmation is the finds in the stores of the Long-tailed

Table 3. Composition (%) of the diet of the Pygmy Owl in the Luvenga area, 1999-2005.

Winter season

Species

1999/2000 2000/01 2001/02 2002/03 2003/04 2004/05
Clethrionomys rufocanus 6.7 0.0 0.0 15.8 4.2 20.8
Clethrionomys glareolus 27.4 11.1 23.1 48.5 16.7 9.4
Myopus schisticolor 0.0 0.0 0.0 0.0 2.1 56.6
Microtus oeconomus 18.1 11.1 15.4 5.0 10.4 0.0
Microtus agrestis 27.6 0.0 0.0 8.9 6.2 5.7
Microtus arvalis 7.6 0.0 0.0 3.0 0.0 0.0
Cricetidae, sp. 5.7 44 .4 15.4 1.0 47.9 1.9
Soricidae, sp. 6.7 0.0 15.4 13.9 2.1 3.8
Birds 2.9 33.3 30.8 4.0 10.4 1.9
Total individuals 105 18 13 101 48 53

Table 4. Number of animals in the stores made by the Pygmy Owl on the islands and in the

mainland coast (%).

Location Number of animals in one store Number of
1-2 3—-4 5-10 11-20 21-30 > 30 stores
Islands 61.2 16.7 20.0 1.6 60
Mainland: Luvenga area 36.4 6.8 20.5 22.7 13.6 0.0 44
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Tit Aegithalos longicaudus, which appears in the
area in the first half of October. Pygmy Owls, how-
ever, do some minor food caching in winter and
spring, too. On Ryashkov Island, we found recent
food remains from March to May 20. The Pied Wag-
tails Motacilla alba, Bramblings Fringilla montifrin-
gilla, Chaffinches Fringilla coelebs, Snow Buntings
Plectrophenax nivalis seen among the stores and
remains had also been most probably taken in
spring. The caches and eating areas with 1-3 items
are also more likely to have been made in the win-
ter and spring season. The proportion of birds there
is much higher (27.0%) than in larger autumn stores
(meagre 1.5%). This is quite natural given that in au-
tumn, especially when the abundance of rodents is
high, they are the most easily available prey,
whereas in wintertime rodent hunting is difficult and
Pygmy Owls hunt birds more often. In some regions,
birds prevail over mammals in the winter diet of
owls; in Central Europe birds accounted for 61.6% of
all prey (Vorontsov et al. 1956). A similar idea was
expressed by Likhachev (1957). In the North, how-
ever, the role of birds is not so significant because
of the low number of resident, winter resident and
nomadic species and their relatively low abun-
dance. Judging by the relatively high number of
Great Tits Parus major and finds of House Sparrows
Passer domesticus in Pygmy Owl food in the
Luvenga area, as well as by two encounters of
Pygmy Owls in the village in wintertime, they often
visit settlements to hunt. Cases are known when the
Pygmy Owl hunted tits at feeders (Malchevskiy &
Pukinskiy 1983).

Tengmalm’s Owl Aegolius funereus

Uncommon or rare breeder. In the winter sea-
son, Tengmalm’s Owls apparently leave for more
southern parts of the range, since not a single en-
counter has been recorded from December to
February. Only 50 encounters were recorded from
the area over 50 years of surveys (in 23 of the 50
years). A substantial part of the encounters (22) is
from the Velikiy Island, where lekking birds were of-
ten heard from March to May. Records from the
Severnyi Archipelago at the head of the Gulf of
Kandalaksha include 16 encounters. Pygmy Owl
records from the Karelian and Kandalaksha
mainland coasts, Porja Guba Bay and Cape Turij
are fewer (1-3 encounters in each area), but the
reason is most probably the shorter period of obser-
vations in the areas. To make a nest, the Teng-
malm’s Owl needs spacious cavities with a wide
entryway. In natural settings, abandoned nests of
the Black Woodpecker Dryocopus martius are best
suited for that (Pukinskiy 1977). In northern forests,
however, Black Woodpeckers are few and the
Pygmy Owl suffers a deficit of suitable nesting sites.
As the result, they often settle in nest boxes made
for the Goldeneye Bucephala clangula (8 of the 10
known nests were in Goldeneye nest boxes). The
earliest fime juveniles are known to have left the

nest was on é June 1958, i.e. egg laying in the nest
began early in April. In the rest of the nests, clutches
appeared in late April - first half of May. The size of
the clutches was 3 to 7 eggs.

The diet of Tengmalm’s Owl in summertime can
be judged by the composition of 42 cast pellets
and food remains collected from 2 nests on
Ryashkov Island (Severnyi Archipelago) in 1981,
1984 and 1991. Each pellet contained the remains
of 1-3 objects, 1.5 specimens on average. Pellets
with 1 mammal accounted for 61.9%, with two
mammals 7.1%, with three 2.4%, with a mammal
and a bird 23.8%, with two mammals and a bird
4.8%. All in all, fragments of 109 food items were
collected from nests and cast pellets. One can see
from tab. 5 and é that the main prey for Teng-
malm’s Owl in the Murmansk region is small mam-
mals, chiefly rodents (70-85%). The role of shrews in
the species diet is insignificant. The species compo-
sition of hunted mammals may vary notably across
years and depending on the place where the ma-
terial was gathered from. Thus, field voles (22.0%)
and bank voles (19.2%) prevailed on the relatively
small Ryashkov Island with its highly mosaic taiga
vegetation and a belt of coastal meadows among
the lengthy coastline, whereas in the more homo-
geneous forests of the Lapland reserve 57% were
contributed by the grey-sided vole and 12.5% by
the Norway lemming Lemmus lemmus (Semyonov-
Tyan-Shansky & Gilyazov 1991). Furthermore, the
proportions of individual species varied notably
across years depending on their abundance. In the
Lapland reserve, Norway lemmings accounted for
35.3% in 1982, but only for 6.3% in 1983; grey-sided
voles contributed 33.3% in 1982, and 82.5% in 1983.
Contributions of other animal groups in Tengmalm’s
Owl diet also vary significantly in different locations.
On islands, where the density of passerine birds is
much higher than in mainland forests (Shutova
1989), their role in the diet is also higher. Passerines
became prey several times more often there (19.3%
of all food items) than in the Lapland reserve (2.8%).
Table 5 demonstrates that Tengmalm’s owl took
only small passerines, although the species is known
to hunt larger ones as well — pellets from the Lap-
land reserve were found to contain woodpecker
remains (Semyonov-Tyan-Shansky & Gilyazov 1991),
and a thrush hunt was observed in the Severnyi Ar-
chipelago. Like other owl species, Tengmalm’s Owl
may practice cannibalism (Kadochnikov 1962;
Pukinskiy 1977). A pellet we took from a nest con-
tained a ring and remains of the youngest owlet in
the brood. In the mainland, when small rodents are
in deficit, Tengmalm’s Owl may eat frogs (tab. 6),
which are missing from islands in the sea. Insects,
although occasionally found in cast pellets, are too
few to play any role in the species diet.

One may note from tables 5 and 6 that nest
contents and cast pellets differ markedly in the ratio
of animal groups. Cast pellets contain more of
shrews and insects, whereas nests more of bird re-
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mains. Apparently, fragments of larger objects are counts indicate the lowest possible number of birds

more likely to remain in the nest, whilst small mam- from nest material.

mals and insects are nearly always swallowed The summer diet of Tengmalm's Owl on
whole and remain in the nest only as cast pellets, Ryashkov Island included equal numbers of adult
part of which are trampled down by nestlings so and juvenile voles (50% each), the age of which
that some objects become unidentifiable. As re- was determined (n=58), and 3.4% of juveniles were

gards birds, Tengmalm’s Owl plumes them before younger than 1 month. This age ratio is typical also
eating so that nests grow littered with feathers. Then for the habitat in the period. We saw no preference
sorting such remains out, one is likely fo exaggerate for a certain age class in Tengmalm’s Owl's hunts.
the role of birds compared to mammals. Our ac-

Table 5. Diet of Tengmalm’s Owl on the Severnyi Archipelago.

Species In pellets In nests Total
Mammals
Rodents
Clethrionomys glareolus 9 12 21
Clethrionomys rufocanus 3 0 3
Microtus agrestis 10 14 24
Microtus oeconomus 1 2 3
Cricetidae, sp. 23 0 23
Insectivores
Sorex araneus 3 0 3
Sorex caecutiens 1 1 2
Sorex sp. 1 0 1
Birds
Motacilla alba 1 2 3
Ficedula hypoleuca 0 1 1
Phoenicurus phoenicurus 0 1 1
Parus cinctus 1 0 1
Fringilla montifringilla 1 1 2
Acanthis flammea 0 2 2
Pyrrhula pyrrhula 1 2 3
Passeriformes, sp. 6 1 7
Aegolius funereus, pull 0 1 1
Insects
Hymenoptera: Camponotus herculeanus 7 0 7
Coleoptera: Cerambycidae 1 0 1
Total individuals 69 40 109

Table 6. Diet of Tengmalm’s Owl on the Gulf of Kandalaksha Bay and in the Lapland reserve.

Gulf of Kandalaksha Lapland reserve

Taxon from pellets from nests total total

n % n % n % n %
Rodents 46 66.7 28 70.0 74 67.9 182 84.3
Insectivores 5 7.2 1 2.5 6 5.5 2 0.9
Mammals 51 73.9 29 72.5 80 73.4 184 85.2
Birds 10 14.5 11 27.5 21 19.3 6 2.8
Amphibians 0 0.0 0 0.0 0 0.0 21 9.7
Insects 8 11.6 0 0.0 8 7.3 5 2.3
Total 69 40 109 216
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STATUS AND MONITORING OF THE PEREGRINE AND GYRFALCON IN THE
KOLA PENINSULA, RUSSIA
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The paper summarises the results from the 1977-2003 field surveys carried out in the Murmansk Region and
covering a significant part of the Kola Peninsula. Surveys in different parts of the region revealed the area of
highest significance due tfo concentratfion of raptor populations. It is the lowland landscape in the upstream
and midstream parts of the Ponoy River watershed, called the Ponoy Depression. This is where annual moni-
toring of breeding raptors was made. It turns out that the Ponoy watershed has retained the last stable
Peregrine Falco pereginus population in European Russia. Simultaneously, the Ponoy Depression proved to
be a landscape suitable for Gyrfalcon Falco rusticolus breeding. Long-term monitoring of the raptor popula-
tion (study area ca. 1000 km?) yielded data on the status of populations of the falcons and their breeding
success in the Ponoy Depression. Throughout the study period, 18 locations ever occupied by breeding
Peregrine pairs have been discovered in the Ponoy Depression. At the same time, total species abundance
in the Murmansk region was estimated at 25-30 breeding pairs. The greatest number of territories occupied
by the Peregrine in the Ponoy Depression was recorded in 1991 and 1994, and equaled 11. The population
reached the highest productivity in 1996-1999. The Peregrine food range in the breeding season comprised
over 30 prey species. The most frequently taken one was the Ruff Philomachus pugnax, 52%. Total Gyrfalcon
abundance in the Murmansk Region was estimated at approximately 5-10 territorial pairs. A drastic decline
in the Gyrfalcon abundance and instability of its breeding in the region have been observed, which seem to
be related primarily to the very low level of the populations of the Willow Grouse Lagopus lagopus and other
tetraonids Tefraonidae that has lasted for about 20 years. The most frequently taken prey for both the Pere-
grine and the Gyrfalcon nesting in the Ponoy Depression was the Ruff (43.2% in the food range).

Key words: Kola Peninsula, Peregrine, Gyrfalcon, population, distribution, monitoring, productivity, food
range.

COCTOAHUE U MOHUTOPUHT MONYAALUA CANCAHA U KPEYETA HA KOAbCKOM MOAYOCTPOBE, POCCUA.
FaHyceud C.A. NoaeBas uccaeaosareAbckas rpynna Koabckoro Cesepa, Mocksa, Poccus.

B HacTosWwEeN cTaTbe 0OO0BLLEHbI PE3YABTATbI MOAEBLIX MCCAEAOBAHMM, MPOBEAEHHLIX B 1977-2003 rr. B Myp-
MCHCKOM OBAQCTU M OXBATMBLUMX 3HAYUTEABHYIO YOCTb KOABCKOTro MoAyoCcTpoBd. OBCAEAOBAHME PA3AMYHBIX
4OCTEM PETMOHA MO3BOAMAO BbISBUTb TEPPUTOPUIO, HOMOOAEE 3HAYMMYIKO KOK MECTO AOKOAM3IALMM MOMYASLMM
XMLLHBIX OTULL. EM OKA3AACH HU3MHHBIM AQHALLAADT BACCENHA BEPXHETO U CPEAHETO TeYEeHUA P. [ToHOM, Ume-
HyeMbIM [TOHOMCKAs AEMPECCUS, TAE U MPOBOAMACS EXXETOAHbIM MOHUTOPUHI COCTOSHUS THE3AOBbLIX MPYMMU-
POBOK. KaK BbISCHMAOCH, B BaccenHe NMOoHOS COXPAHUMAQCH MOCAEAHA AAg EBponemnckom yactm Poccum yc-
TOMYMBAS MOMYAALMS CAMNCOHO, OAHOBPEMEHHO C 3TUM [TOHOMCKAS AEMPECCUS OKA3AAQCH THE3AOMPUIOA-
HbIM ACQHALLIAJDTOM AAS KpeyeTd. B pe3yAbTare MHOTOAETHENO MOHMUTOPUHIKA HOCEAEHUS XMLLIHBbIX MTUL,
(NnAowLaAb 0BCAeAyEMOM TEPPUTOPUM OKOAO 1000 M2) BblIAM MOAYHEHBI AQHHbBIE O COCTOSIHUM MOMYAALMIA CO-
KOAOB M yCMNEXE MUX THE3AOBAHMS B [TOHOMCKOM AENPECCKU. 30 BECH MEPUOA HABAKOAEHMI B [TOHOMCKOM Ae-
npeccumm BIAO OBHAPYXKEHO 18 MECTOOBUTAHMM, KOTAQ-AMOO 3AHMMAEMBIX CANCAHOMM AASL THE3AOBAHMS. B
TO Xe BpeMs 0BLLLAS YACAEHHOCTb BUAC B MYyPAMOAHCKOM OBAQCTM OLLEHMBAACCH B 25-30 rHE3A0BbLIX NAP. Mak-
CUMOABHOE KOAMYECTO THE3AOBbLIX TEPPUTOPUM, 3AHSTbIX CANCAHOM B NOHOMCKOM Aenpeccum, BbIAO Y4TEHO B
1991 1 1994 rr. 1 cocTaBMAO 11. HaMboAee BbICOKAS MPOAYKTMBHOCTb MOMYAIUMM ObIAQ AOCTUTHYTA B 1996-99
rr. CnekTp NUTAHKMA CANCAHA B THE3A0BOM NEPUMOA BKAIOHAA Boaee 30 BMAOB-KepTB. Hamboaee 4yacTto AODbI-
BAeMbIM BblA TypyxTaH Philomachus pugnax, 52%. OBLLas YUCAEHHOCTb KpevYeTa B MypMAHCKOM OBAQCTH
MPEUBAMIUTEABHO oueHeHA B 5-10 TepPUTOPMAAbHBIX NAP. OTMEYEHO TAYDOKOE NMAAEHME YUCAEHHOCTM Kpe-
4eTa U HECTABUABHOCTb €r0 THE3AOBAHMUS B PETMOHE, OYEBMAHO B MEPBYIO OYEPEAD CBI3AHHBIE C KPAMHE HM3-
KMM YPOBHEM MOMNyAILMM BEAOM KypOonaTkm Lagopus lagopus 1 Apyrux TETEPEBUHBIX Tefraonidae, Aep>XaB-
LLIMMCS B MEPUOA OKOAO 20 AeT. KOK 1 AA CAMCAHA, AAS KPEYETA, THE3AMBLLETrOCs B [TOHOMCKOM AEMPECCUH,
HaOMBOAEE YOCTOM XEePTBOM ObIA TYPYXTAH (43,2% B CMEKTPE NMUTAHMS).

KatowyeBbie cAoBa: KOAbCKMM MOAYOCTPOB, CAMCAH, KPEeYeT, MONyAiUMs, PACNPEAEAEHUE, MOHUTOPUHT,
NMPOAYKTUBHOCTb, CMEKTP MUTAHMS.
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INTRODUCTION

At the same period of the 1950s and 1960s as
many other species of raptors, the falcons’ popula-
tions were critically declined in Europe and the So-
viet Union by pesticides, contaminant chemicals,
poisons and direct persecution by human (the last
legally continued in the USSR until 1964).

North-European populations of the Peregrine
Falcon Falco peregrinus were among those which
the destroying impact of all above stated factors
on migration routes and wintering ranges despite
they had been occupying the most untouched
and undisturbed nesting grounds. But even in re-
mote northern areas Peregrines were continuing to
be exposed to contaminants remaining closely re-
lated with migratory prey species. In the 1970s the
outlawing of DDT commenced, and chemical resi-
due in raptor eggs diminished significantly. Residue
concentrations from eight eggs of Peregrine Falcon
from the Kola Peninsula were reported by Henny et
al. (1994). Peregrines from the study area were
shown to have relatively high levels of contami-
nants, and further satellite telemetry study of migro-
tion pathways and wintering localities were con-
ducted in order to map areas where these Pere-
grines might be exposed to contaminants (Henny et
al. 2000). More detailed analyses of movements
and winter ranging of migratory Peregrines breed-
ing in far northern European Russia are presented
by Ganusevich et al. (2004).

Gyrfalcons Falco rusticolus, inhabiting for most
of the year their arctic home range and feeding on
native prey species, have not shown similar declines
as Peregrines exposed to pesticides and other con-
taminants year round. No eggshell thinning or re-
lated reproductive failures have been observed in
Gyrfalcons, but local breeding populations fluctu-
afe in numbers between years with their prey spe-
cies — a common phenomenon in the Arctic (Burn-
ham & Mattox 1984).

Isakov (1982) considered the Kola Peninsula to
be among the regions with quite well studied avi-
fauna due to a lot of bird surveys carried out basi-
cally in the Lapland and Kandalaksha Reserves. But
none of them covered the eastern interior of the
peninsula. Until wider ornithological surveys of the
Kola Peninsula were commenced in 1976 organized
by the Geographical Society of the USSR, very little
data on the falcons could be found fo estimate the
status of their populations.

Wider surveys had suggested that the Kola
Peninsula — the eastern part of the Murmansk Re-
gion — was a unique terrain for the field study of mi-
gratory raptors, for related long-term biological
study, and possibly for special conservation measures.
Early field surveys (from 1977) to various locations iden-
tified the wetlands of the middle reaches of the river
Ponoy and its wetlands, hereafter referred to as the
Ponoy Depression, as a main habitat for raptors, and
consequently further surveys followed.

The eastern interior of the Kola Peninsula was
thought to hold the last significant population of the
Peregrine Falcon in European Russia and to provide
suitable habitats for Gyrfalcons discovered as nest-
ing in the same area.

STUDY AREA

The location of the fieldwork summarised in this
report is the northwestern corner of the Russian
Federation: Murmansk Region, known historically as
Russian Lapland. Together with Sweden, Norway
and Finland, this area belongs to a land mass
named Fennoscandia. Murmansk Region is situated
almost entirely north of the Arctic Circle, occupying
a total area of nearly 145,000 km?2, of which the
mainland and islands occupy 56,000 km2, and the
Kola Peninsula 89,000 km2. The region extends 390
km from north to south (N70° to Né6°) and about
550 km east to west (E28° to E41°). The north and
east of the region is bordered by the Barents Seaq,
part of the south by the White Sea. The western
land borders are configuous with (north to south)
Norway, Finland, and Republic of Karelia. The east-
ern, peninsular part of the region (the Kola Penin-
sula) is almost separated from the mainland by a
series of northsouth fissures including the Kola Gulf in
the north and Lake Imandra towards the south.

The character of the entire region’s terrain is
generally described as tundra in the north, chang-
ing through forest tundra to taiga (boreal forest) in
the south. A dividing line in this respect can be
drawn approximately diagonally from the north-
west to the southeast of the Region.

Our surveys have been generally concen-
frated on peninsular part of the Murmansk Region
which was supposed to include well-preserved and
diverse wilderness areas inaccessible by road and
uninhabited by humans, perhaps unique in North-
ern Europe.

An area discovered as the most important for
both species is situated in the wetlands basin of the
middle course of the Ponoy River, currently known
as the Ponoy Depression. It is characterized by
abundance of prey species (primarily shorebirds
associated with bogs and lakes), suitable nesting
sites (cliffs and rocks), and low human activity, was
chosen as the main survey area. The area has pro-
vided unique ‘wilderness’ conditions and a model
terrain for long-term study. A typical habitat of nest-
ing Peregrines and Gyrfalcons in the Ponoy Depres-
sion is shown in fig. 1.

MATERIAL AND METHODS

Although this report mostly concerns the Kola
Peninsula, and is respectively fitled, we add all avail-
able data which were obtained in other areas of the
Murmansk Region or available from other researchers
in order to make estimation on population status of
the species more representative for the region.
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Our survey work in the Murmansk Region be-
gan in 1977 in the area later coined as the Ponoy
Depression Survey Area. This location was surveyed
every breeding season from the very beginning,
other areas in which our research was carried out
are mapped in fig. 2.

Figure 1. Nesting habitat of Peregrines and Gyrfal-
cons in the Ponoy Depression.
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Figure 2. Areas, routes and years of raptor surveys
conducted by the author in the Murmansk Region.

We used boat transportation where feasible
and available, but basic material was collected by
long-distance investigations by foot which was the
only possible way in the absence of roads or wa-
terways. We fried to check as many nest sites al-
ready located as possible to determine occupancy
and productivity, and to do additional searches for
new ones. During the whole period of the study we
have had only two possibilities to make careful air
inspection of potential nesting habitats of Pere-
grines and Gyrfalcons in the eastern interior of the
Peninsula.

By local monitoring of a selected 1000 km?2
area within the Ponoy Depression we managed to
reach conclusions about the status and breeding
success of the falcon populations there.
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PEREGRINE POPULATION

Distribution

In 1976, the first two nesting pairs were discov-
ered by K. Mikhailov and A. Fil'chagov (pers.
comm.) in the area later coined as the Ponoy De-
pression Survey Ared. Previously there had been no
data on locations of nesting Peregrines in the Mur-
mansk Region; the only finding was described in the
Kandalaksha Gulf (Bianki 1960).

Early in our survey, the eastern interior of the
Peninsula was suspected to hold the last significant
population of the Peregrine Falcon in European
Russia. Further wider and long-term investigations
could confirm this. Only isolated nesting sites existed
elsewhere.

Initial estimation of Peregrine population status
in the Kola Peninsula based on investigations con-
ducted by expeditions of the Geographical Society
in 1977-1980 is found in Ganusevich (1988).

For the population of the Peregrine Falcon lo-
cally distributed in the Ponoy Depression, we cur-
rently know 18 locations in the survey period occu-
pied by breeding pairs. Other nest sites known oc-
cupied in the last few years are mapped in fig. 3.

An estimation of the total number of Peregrines
nesting in the Murmansk Region is between 25 and
30 pairs. The estimation is given roughly since the
Peregrine population has been the only one locally
monitored and sfill in need of a much wider survey.

‘o

Ponoy Depression |

Figure 3. Distribution of Peregrine Falcon nest sites
currently known in the Kola Peninsula.

Note: Locations were provided for the Lapland Reserve by
A. Gilyazov (pers. comm.), for the Kandalaksha Gulf by
I. Kharitonova (pers. comm.), for Lovozero and down-
stream of the River Ponoy by I. Vdovin (pers. comm.).

Peregrine productivity

The number of known Peregrine Falcon nesting
territories in the Ponoy Depression increased during
the early years of investigation (Ganusevich 1988) due
to a better knowledge of the region and habitat re-
quirements. A history of these discoveries is shown in
fig. 4. Since 1996, allsuitable nesting locations of
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Figure 4. The number of the Peregrine nest territories discovered in the Ponoy Depression Survey Areq,

since 1976.

Peregrines in the Ponoy Depression Survey Area are
supposed to be completely known. By this time the
1000 km? study area was believed to be surveyed
adequately.

Since 1986 (except 1997), not less than half of
all suitable nesting territories have been annually
checked in order to monitor occupancy (fig. 5) and
productivity (fig. 6). The maximum number of occu-
pied territories was eleven in 1991 and 1994. The
highest productivity of the population was
achieved in 1996-1999. Both clutch and brood size
almost doubled. In 2001, we could observe a nest
with a successful brood of five nestlings (fig. 7).

Territories
1
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== No. of checked territories
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Years

Figure 5. Monitoring of the Peregrine population
status in the Ponoy Depression, 1976-2003.

~/

1L — N

Young / occupied territory
s

8 87 8 8 90 91 92 93 94 95 9 97 8 9 0 1 2 3

Years

Figure 6. Monitoring of the Peregrine population
productivity in the Ponoy Depression, 1986-2003.

while two years later in the same nest a five-egg
clutch was found as failed (fig. 8). The eggs were
opened, and in all of them dead embryos were
found at different stages of development. It looked as
an evidence of contamination but sfill has to be
tested. Another threat to success of nesting Peregrines
is easy access to many nests by predatory mammails.

Prey species

Food remains from the eyries and their vicinity
were used to evaluate prey species eaten by Pere-
grine Falcons. The diet consists of more than 30 prey
species (fig. ?). The most frequently found is Ruff
Philomachus pygnax, 52%, which is a migratory
species and a very possible source of Peregrine’s
conftamination.

GYRFALCON POPULATION

Distribution

Before the Kola Peninsula ornithological survey
project by the Geographical Society was started in
1976, most of the region had not been inspected af
all, and the only areas mentioned as Gyrfalcon
nesting habitats were the coast of the Barents Seaq,
including the Seven Islands Archipelago, and the
Lapland Reserve (Ganusevich 1988). As a result of
investigations carried out in 1977-1986 new nesting
locations of the Gyrfalcon were discovered near
the mouth of the River Ponoy and in the Ponoy De-
pression. All available data on the species nest sites
distribution are summarized in fig. 10. The timing of
nesting aftempts which have been observed in
these locations (table 1) regretfully demonstrates
that the status of the Gyrfalcon population in the
region can be currently considered mostly from the
historical perspective.

Nevertheless, the present status of the species
population in the Murmansk Region can be ap-
proximately estimated to be 5-10 territorial pairs,
the estimate based on some very fresh information
obtained from observers as personal comments.
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Figure 8. Five-egg failed clutch of the Peregrine Falcon.
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Figure 9. Diet of the Peregrines nest-
ing in the Ponoy Depression. The
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Table 1. Known observations of Gyrfalcon nesting
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Figure 10. Distribution of the Gyrfalcon nest sites
known in the Kola Peninsula (including the Lapland
Reserve).

Gyrfalcon productivity

Table 1 shows that Gyrfalcons have nested in
the region very imegularly. Very deep decline of the
Gyrfalcon population and instability evidently links
with the former decline and very low level of the
Willow Ptarmigan Lagopus lagopus population (and
other Tefraonidae) that has lasted for a period of
about 20 years. The most recent observations con-
cerning Willow Ptarmigan winter density obtained
from local people of the eastern interior of the pen-
insula, together with findings of Gyrfalcon active
nests, will hopefully make positive impact on resto-
ration of the falcon population in the region.

attempts.
Areas Number Years Authors
of nest
sites

Teriberka & 3 1955-1956  Kishchinskiy

Gavrilovo

Kharlov & 2 1941, Shklyarevich,

B. Litskiy 1976-1978  Krasnov

Lapland 4 1938, Semyonov-

Reserve 1975, 1986  Tyan-
Shansky,
Gilyazov

Lovozero 1 1993 Hunting,
Committee

Ponoy De- 5 1977-1986  Ganushevich

pression

Ponoy 3 1977-1979  Fil'chagov et

al.

Prey species

An estimation of the diet of the Gyrfalcon nest-
ing in the Ponoy Depression shows (fig. 11) that, like
for the Peregrine, the most common prey species is
the Ruff Philomachus pygnax, 43.2%. This migratory
species is the most abundant in the area from late
spring through summer, but in early spring, which is
the most crucial time for nesting Gyrfalcons, the
Ruff is not available o serve as a substitute for the
Ptarmigan.
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Figure 11. Diet of Gyrfalcons nesting in the Ponoy Depression. The number of prey items is 206.
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POPULATION OF DIURNAL RAPTORS (FALCONIFORMES) IN THE LAPLAND
NATURE RESERVE AND ADJACENT AREAS: DYNAMICS IN 1930-2005

ALEXANDER S. GILYAZOV

Lapland Biosphere Reserve, 8 Zelyonyi per., RU-184506 Monchegorsk, Russia; Alex@lapland.ru

The 2748 km?2 of the Lapland Reserve represent northern taiga and alpine tundra. There occur 13 diurnal
raptor species, 10 of which nest in the area. From the 1930s fo the 1960s-1980s, the numbers of the Osprey
Pandion haliaetus, the White-tailed Sea Eagle Haliaeetus albicilla, the Merlin Falco columbarius, and the Kes-
tfrel Falco tinnunculus were decreasing. Since then, the status of the species populations has stabilized and
their abundance has been increasing. The reasons for that are reduced use of pesticides, and improved
attitude towards raptors. The abundance of the wintering species, the Golden Eagle Aquila chrysaetos, the
Goshawk Accipiter gentilis, and the Gyrfalcon Falco rusticolus, as well as that of the Peregrine Falcon Falco
peregrine has been either stable or increasing since the 1980s. The most common species are the Rough-
legged Buzzard Buteo lagopus, the Goshawk and the Merlin. The area of strict nature reserves is insufficient
for maintaining stable populations of raptors which are naturally rare. The main risk factors in the Murmansk
region are logging of old-growth forests, declining food resources, water pollution, disturbance during the
breeding season, poaching, accidental frapping in baited fraps, commercial exploitation, accumulation of
chlorine organic compounds and other contaminants, and accidental netting. The present-day status of
raptor populations in the Kola Peninsula needs to be studied better.

Key words: Kola Peninsula, raptors, conservation, change.

HACEAEHUE AHEBHbIX XULLHbIX NTUL, (FALCONIFORMES) AANAAHACKOIO 3ANOBEAHUKA U ETO
OKPECTHOCTEMN: U3MEHEHU$ 3A 1930—-2005 FOAbI. Masa3oB A.C. AQMAQHACKMI rOCYAQPCTBEHHBIN NMPUPOA-
HbIt1 BMOCOPEPHbIN 3ANOBEAHMK.

B AQNAQHACKOM 3QAMOBEAHUKE HO TEPPUTOPUM 2748 KM2Z MPEACTABAEHbI CEBEPHAN TAMIA M FTOPHbIE TYH-
Apbl. BctpeyatoTca 13 BUAOB AHEBHbBIX XMLLLHBIX MTULL, M3 HKX 10 rHesaarca. C 1930-x rr. A0 1960-1980-x rr. ym-
CceHHocCTb ckorbl Pandion haliaetus, opaaHa-6eaoxsocTa Haliaeetus albicilla, aepbHuka Falco columbarius,
nycreAabrn Falco tinnunculus yMeHbLLIAAACH. [103)Ke COCTOSHME MOMYAALMM STUX BUAOB CTAOUABHOE MAM KX
YUCAEHHOCTb pACTET. [PUYUHA — OFPAHUMYEHMNE NMPUMEHEHMS NECTULLMAOB, YAYYLLIEHUE OTHOLLEHMS K XMLLIHBIM
NTULLOM. YMCAEHHOCTb 3MMYIOLLIMX BMAOB: BepkyTa Aquila chrysaetos, TetepesaTHUKA Accipiter gentilis, kpe-
yeta Falco rusticolus, a Tak e cancaHa Falco peregrine cTaBUAbHA UAM pacTteT ¢ 1980-x rr. Hanbonaee
0ObI4HBIMM IBASIOTCS 3MMHSK Buteol lagopus, TetepesatHMK Accipiter gentilis, AepOHUK. AAS COXPOAHEHMS CTO-
OUABHbBIX MOMYAILMM XMLLLHBIX NTULL KOK ECTECTBEHHO PEAKMX BUAOB MAOLLLOAEM 3AMNOBEAHUKOB HE AOCTATO4YHO.
OCHOBHbIMMU YTPOXAIOLLIMMKM DAKTOPAMM HA TEPPUTOPKM MYPMAHCKOM OBAQCTU ABASIOTCA: BbIPYDOKA CTO-
PbIX AECOB, COKPALLLEHWE KOPMOBBIX PECYPCOB, 3Arps3HEHME BOAOEMOB, BECMNOKOMCTBO B MEPUOA THE3AO-
BAHMS, BPAKOHLEPCKAS OXOTA, CAYYOMHbIM OTAOB KAMKOHAMMK Y MPUBAA, MCMOAB3OBAHUE B KOMMEPHECKMX
LLeASX, HOKOMAEHME XAOPOPTAHMKM U APYTUX 3ATPA3HUTEAEM, CAYHOMHbBIM OTAOB CETAMM. HEODXOAMMO M3yye-
HWE COBPEMEHHOTO COCTOAHMS MOMYAALMM XMLLLHBIX MNTUL, HO KOABCKOM MOAYOCTPOBE.

Katowesbie caroBa: KOAbCKMIM MOAYOCTPOB, XMLLLHbIE MTULLBI, OXPAHA, M3MEHEHMUS.

INTRODUCTION analysis of changes in the population of diurnal rap-
tors in Lapland in 1930-2005. The present-day re-
serve terrifory comprises the following habitats: old-
growth forests (spruce, pine, birch) 57%, alpine rein-

deer lichen and dwarf shrub tundra 19%, montane

Nature monitoring in the Lapland reserve
started in 1930. Diurnal raptors have been studied
within the “Nature Chronicles” programme only,

without any ad hoc studies. The results were sum-
marized in several publications (Vladimirskaya 1948,
Gilyazov 1991, Semyonov-Tyan-Shansky & Gilyazov
1991). This paper presents data gathered later from
a wider areaq, since in 1983 the Lapland reserve had
been enlarged northwestwards from 1600 km? to
2784 km?2, and it provides also a spatial-temporal

elfin birch woodland 7%, mires (chiefly bogs) 8%,
rocky areas 6%, and waters 3%. In the region in
general, forests cover 23% of the territory, elfin birch
woodland 14%, mires 37% (in eastern areas, paludi-
fication rises to 60%), alpine tundra 4%, and mead-
ows 2% (Tokarev 1964, Bianki et al. 1993).
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MATERIAL AND METHODS

Observations were made around the year: by
regular snow mobile tours along the reserve perime-
ter in combination with ski trips to conftrol sites and
routes in the snow-covered period; from a boat
and by walking fransects in the snow-free period.
The combined length of fixed routes is 130 km on
water, 186 km in forest and 20 km in fundra habitats,
and 160 km (40 km on lakes and 120 km in forests)
by snow mobiles. Raptor nest sites known from pre-
vious years were monitored, including those in ar-
eas adjoining the reserve: westward to the
Verkhnetulomskoye (Upper Tuloma) impoundment
reservoir, northward to Lakes Kutskol'’ and Pulozero,
eastward to eastern and northern foothills of the
Khibines, southward along Imandra and Pirenga
lake valleys. From 7 to 21 June 1990, the avifauna was
surveyed in the upstream of River Jokanga (NE Kola
Peninsula) in ca. 400 km2 of flatland tundra with elfin
birch-willow woodland and scrub along waterside.

In addition, data from the files of observations
made by the reserve staff and information from in-
terviews with visitors of different kinds (represento-
tives of game and forest management units, hunt-
ers, fishermen, tourists) were used in the paper.

The activities and methods applied for the
species were generally similar. There are, however,
some distinctions necessitated by differences in
ecology or behaviour. Some of the species are win-
ter residents or start nesting earlier. They differ also in
the choice of habitats, nest sites, diet, nest-
associated behaviour, efc.

1. Determination of the abundance and its dy-
namics

Transect counts have been carried out during
which individuals, nests, and traces of activity in
respective habitats were recorded in the Lapland
reserve and adjacent areas. First of all, information
from previous years about encounters of individuals
or breeding pairs, and nests found were used. Win-
ter residents (Golden Eagle, Gyrfalcon, Goshawk)
were monitored all year round, mainly from Felbru-
ary to October, and migrants from the second half
of April to October. The routes, registrations of birds
and nests were mapped.

2. Determination of breeding outcomes

Nests were inspected after hatching and after
fledglings had left the nest. Information was gath-
ered on the causes of clutch and nestling death,
and on the diet (cast pellets and food remains
were gathered, and their composition determined).

3. Study of food resources

Food availability has been monitored through
annual fixed-route counts of potential prey.

3.1 Winter transect count of wintering bird and
mammal species

Potential winter prey has been monitored in
forest habitats in late February — early March along 8
transects with a combined length of 103 km (Priklonsky
1965, 1973, Lindén et al. 1996, Lomanov 2000).
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3.2 Counts of grouse (Tetraonidae) broods

Grouse were censused in forest habitafs in mid-
August along 9 transects with a combined length of
126 km (Stakhrovskiy & Morin 1932).

3.3 Counts of waterfowl (Gaviiformes, Anseri-
formes) broods

Waterfowl were censused in the second half of
August along lake and river shoreline along 150 km
long transects (Isakov 1952, 1963, Priklonskiy 1971).

3.4 Counts of small forest and tundra associ-
ated bird species (Charadriformes, Piciformes,
Passeriformes, etc.)

Smaller birds were censused in forest and fun-
dra habitats in June along 6 transects with a com-
bined length of 52 km (Jarvinen & Vdaisénen 1976,
1977, Shchegolev 1977).

3.5 Small mammal counts

Small mammals were censused in June and
September by kil-frapping along a 1 km transect
running up a mountain slope (Kucheruk 1952, Se-
myonov-Tyan-Shansky 1970, Myllymdaki et al. 1971,
Kataev et al. 1994). (Since 1974, performed by the
Leading Researcher G. Kataev.)

4. Determination of the factors limiting the
abundance

Information on deaths and causes of death of
adult birds, clutches and the young was gathered
and analysed.

RESULTS AND DISCUSSION

All records from the Lapland reserve until year
2005 include 13 species of diurnal raptors, of which
10 are breeders. Two more species are known from
the south and south-east of the Murmansk region —
the Common Buzzard Buteo buteo and the Hobby
Falco subbuteo, both occasionally breeding in the
area (Bianki et al. 1993, 2003). Table 1 provides in-
formation on the patterns and duration of stay,
nesting, abundance and tendencies of its change
in the reserve in 1930-2005 for 13 raptor species. The
most common ones are the Rough-legged Buzzard
Buteo lagopus, the Goshawk Accipiter gentilis, and
the Merlin Falco columbarius. Five species are listed
in the Red Data Book of Russia as those of special
concern (Bianki & Gilyazov 2003, Gilyazov & Ko-
hanov 2003, Gilyazov et al. 2003). These species are
described here in more detail.

Osprey Pandion haliaetus

In the past 15 years, like before, 2 pairs of Os-
preys annually occur and breed at River Nyavka
mouth and Lake Kupis'. Both localities feature a
multitude of relatively shallow-water fish-rich lakes
surrounded by swampy pine forests with isolated
patches of treed ridges and elevations. A third pair
used to nest in a similar site by the eastern bound-
ary of the reserve until 1976. In 1967, the Leningrad-
Murmansk highway was built along the reserve
border, 1 km away from the nest. This apparently
urged the birds to abandon the site.
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Table 1. Diurnal raptor (Falconiformes) status, dates of stay, abundance and its tendencies in the Lapland

reserve.
Species Status Dates of stay for migra- Abundance Abundance
tions Tendencies
1. Osprey Pandion haliaetus Breeder 20 May (n=38) - 2-3 pairs Decline until the
7 September (n=43) 1980s, stable after-
wards
2. Honey Buzzard Pernis apivorus Vagrant  April - October Very rare
3. Black Kite Milvus migrans Vagrant 21 May - 29 September  Very rare
4. Hen Harrier Circus cyaneus Vagrant 9 June — 24 August Very rare
5.Goshawk Accipiter gentilis Breeder  Partially wintering Common Stable
6. Sparrowhawk Accipiter nisus Breeder  April — October Very rare
7. Rough-legged Buzzard Buteo lagopus Breeder 26 April (n1=52) Common Lately decreasing
8. Golden Eagle Aquila chrysaetos Breeder  Partially wintering 2-3 pairs + Stable. Increasing
juveniles since the 1980s
9. White-tailed Sea Eagle Haliaeetus Breeder 18 April (n=55) - 1-2 pairs + Decline until the
albicilla 3 October (m=45) juveniles 1970s, stable there-
after
10. Gyrfalcon Falco rusticolus Breeder  Partially wintering 2—4 pairs Stable orincreasing
since the 1980s
11. Peregrine Falcon Falco peregrinus Breeder = May - October Very rare Stable orincreasing
since the 1980s
12. Merlin Falco columbarius Breeder 17 May (n = 40) - Common Decline until the
31 August (m=31) 1960s, stable there-
after
13. Kestrel Falco tinnunculus Breeder  May - September Rare Decline since the
late 1960s

Single individuals are seen more or less frequently on
all water-bodies, including those in the areas re-
cently included in the reserve, but no traces of other
nesting pairs have been seen in these areas. North-
western parts of the reserve have a higher percent
cover of mountains and forests, and a lower number
of lakes and sfill river stretches. In fotal, 2 breeding
pairs and 2-4 single individuals live in the reserve.

Judging by information from interviews and
own observations, 1-2 Ospreys are regularly en-
countered outside the reserve, in the northern part
of Lake Imandra. According fo fisheries inspectors,
the Osprey does not occur on the Verkhnetulom-
skoye reservoir. On surveys in the upstream of River
Jokanga, near Tichka river mouth (NE Kola Peninsula)
on 7-21 June 1990 we encountered no Ospreys. Shal-
low-water lakes rich in fish are plentiful in the area, but
pine forests are lacking. One may assume that the
distribution of the Osprey is related to pine forests.

All the 7 nests known from the Lapland reserve
are situated on the very top of pine trees, the tops
being “flat”, and the branches bent sideways and
downwards. Pine frees bearing Osprey nests are
lower than the tallest pine trees, and grow in low
parts of swampy sparse woodland. Thus, the nests
are sheltered from wind and not easily visible from a
far despite their size.

The Osprey is a strict specialist. In Lapland, it
depends heavily on the abundance of medium-size
fish weighing 0.5-1 kg at maximum, but may occa-
sionally prey also on birds on water. The prey ranges
of the Osprey and the White-tailed Sea Eagle par-
tially overlap, so that competition may arise. On
5 August 1997, e.g., a fight between an Osprey and

a White-tailed Sea Eagle was observed during
brown frout upstream and grayling downstream
migration in the Upper Chuna River.

Known Osprey deaths are few: on
15 September 1961 an Osprey died in fishing nets
on Lake Nyukhchi, on 22 May 1935 an adult male
was killed for a collection on Lake Chuna (Se-
myonov-Tyan-Shansky & Gilyazov 1991).

White-tailed Sea Eagle Haliaeetus albicilla

The White-tailed Sea Eagle is more widespread
in Lapland than the Osprey. There are 3 nest areas
within the reserve. Four more are known from the
reserve vicinities: by Lakes Ol'che, Osinovoye,
Vumba and in Vuva river valley. The Verkhnetulom-
skoye reservoir harbours three more nest areas (one
appears to be abandoned). The areas adjoin each
other, covering a total of ca. 8000 km?, i.e. each
area being ca. 1000 km?2in size.

Another nest area we are aware of (in addition
to those known from our colleagues’ publications) is
sifuated in the upper reaches of River Jokanga,
where a nest with a fledgling was found in the
downstream of River Rova on 20 June 1990. In the
1970s, staff of the "Kolmozero” weather statfion
knew of at least three more nests in the locality. In
2005, the fish inspector A. Zhanbaliev detected 3
nests on Tersky Coast rivers.

The species abundance in the Kola Peninsula
has been stable or growing in the past 20 years
(Gilyazov & Kohanov 2003).

When a nest area is surveyed thoroughly
enough, up to 4 nests are usually found. The small-
est distance between known nests from different
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territories is 22 km. Given that in some years all three
nest areas (within the reserve) may be occupied, Sea
Eagle pairs can be said to stick to their home ranges.

Of known nests, 19 were situated on the upper
storey pine trees close to or on the top, 2 on ledges
of sheer cliffs (rivers Vaikis' and Nyavka), 4 on birch
trees (in forest tundra where pine trees were miss-
ing), and, as a rule, close to the shoreline. Of the 22
nest occupation records, 1 offspring hatched and
fledged in each of 9 nests, one of the fledglings
dying on the day it left the nest, one nest produced
2 juveniles, three nests were abandoned with
clutches, two nests were ravaged by a bear, the
fate of the remaining 7 nests is not known.

Over the past 40 years, remains of 9 Sea Eagles
have been found. Within the reserve one bird was
shot, the remains of four (bones and feathers) were
found in different parts of the reserve. Outside the re-
serve one bird was found entangled in nets in northern
Karelia in May 1996; an adult female was trapped in a
baited frap in Lavna tundra in lafe April 1997; a
starved bird was found dead by Verkhnetulomskiy
vilage on 29 September 1997; an adult was found
dead due to an unknown reason on ice of Voche-
lambina Bay, Lake Imandra on 1 June 1994.

The White-tailed Sea Eagle specializes on larger
fish than the Osprey — usually heavier than 1 kg. The
largest pike known to have been taken by the Sea
Eagle was 12-15 kg (10 August 1986), the largest
brown trout ca. 5 kg (6 July 1990). The diet includes
also water animals, carrion, and even forest ani-
mals, medium-sized birds (Semyonov-Tyan-Shansky
& Gilyazov 1991). The latter fact is probably related
to the openness of forests in Lapland. The White-tailed
Sea Eagle is more of a generalist, and its diet overlaps
that of both the Osprey and the Golden Eagle.

Golden Eagle Aquila chrysaetos

In confrast to the Osprey and the White-tailed
Sea Eagle, the Golden Eagle is a permanent resi-
dent in Lapland, at least part of its population, and
occurs throughout. Wintering and, perhaps, breed-
ing opportunities are directly related to the avail-
ability of ungulates, reindeer and moose, and their
predators, wolves, wolverines and bears, which
supply food for wintering Golden Eagles by car-
casses of their prey. As reported by Finnish orni-
thologists (Tuomo Ollila, Teuvo Hietgjdrvi), un-
banded young Golden Eagles are sometimes en-
countered in Northern Finland and Finnish Lapland,
and Finnish researchers believe them to come to
their area from Russia, attracted by abundant do-
mestic reindeer.

We failed to find any patterns in the distribution
of Golden Eagle nests (? found), except that they
were located in pine forests: 8 nests were built on
the highest pine trees, 3 of which were in “witches
brooms”, and one on a ledge of a sheer cliff under
Seida-pahta. Unlike White-tailed Sea Eagles and
Ospreys, Golden Eagles are cautious and secretive
around their nests, and the nests are more difficult
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to spot. Therefore, on many occasions nesting in the
reserve remains unrecorded. So far, no nesting
Golden Eagles have been recorded from outside
the reserve and areas adjoining it. There is a rela-
tively stable population of wild reindeer, and com-
mon northern taiga species, including grouse, in the
eastern part of the Kola Peninsula, within the forest
zone. These areas are little disturbed, with human
settlements present along the seacoast only.

Judging by the distance between the nests
and registrations of pairs and juveniles there are 2-3
pairs and 2-4 young Golden Eagles in the reserve.
This has been the situation for many years.

Of the 12 known nest occupation cases, 6 nests
produced 1 fledgling each, in one of the nests a
second juvenile was killed by a bear; 2 other nests
were ravaged by a bear; 4 nests were abandoned
because of human disturbance, the fate of three is
unknown. Seven cases of breeding success are
known also from brood registrations in other years.
In the ten years of the 1990s there were 10 cases of
breeding, and in each of 1987, 1989, 1990 and 1991
two breeding attempfts were recorded. These were
the years when reindeer abundance in the reserve
was increasing. In 2000-2005, as reindeer moved
westwards, no signs of breeding were recorded in
the reserve. Reindeer herds and moose are regu-
larly accompanied by 1-2 wolf families, which fo-
cilitate Golden Eagle overwintering and breeding.
Stable abundance is demonstrated also by the
bear (30-50 animals) and wolverine (10-20).

Some of the factors influencing the Golden
Eagle population outside the reserve are: 1) distur-
bance, especially at the onset of the breeding sea-
son before eggs hatch, because of the species pru-
dence; 2) frap hunting: we know of 6 cases when
Golden Eagles were trapped - the last ones took
place in January 1992 and the winter of 1993/1994.
Besides, a starved young female was found dead
on Lake Chunozero on 23 September 1979, and a
young male was taken down for a collection on
23 September 1931.

Gyrfalcon Falco rusticolus

One may encounter the species anywhere in
the Kola Peninsula: in the forest, in the mountains, in
the tundra, over a lake, and in the non-breeding
period — even in a city with 80,000 inhabitants and a
well-developed industry. A flying pair (male and
female) was seen in the city on 27 July 1990 (un-
published communication, O.Semyonov-Tyan-
Shansky). In 1994-2000 (20 October 1996 — 28 Feb-
ruary 1997; 12 September 1997 — 18 January 1998; 7—
12 November 1998, 19 August — 16 October 2000), a
light-morph Gyrfalcon overwintered there. Like the
Goshawk, the Gyrfalcon is attracted here by synan-
thropic bird species: Feral Dove Columba livia,
Hooded Crow Corvus corone, House Sparrow Pas-
ser domesticus, etc. Although widely spread, the
Gyrfalcon is rare in the Kola Peninsula. In the first 44
years of observations in the Lapland reserve be-
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tween 1930 and 1988 (the reserve was closed for
the war years 1941-1945 and in 1951-1958 following
a governmental resolution), 81 Gyrfalcons were
seen, and 4 cases of breeding were noted (Se-
myonov-Tyan-Shansky & Gilyzov 1991). In 16 years
between 1988 and 2005, Gyrfalcons were encoun-
tered more often, and 16 occupied nests were re-
corded. Here, the following factors that have pre-
sumably influenced the number of Gyrfalcon regis-
frations and nest finds should be taken intfo account:

1. Until the 1960s, extermination of some raptor
species (Goshawk Accipiter gentilis, Marsh Harrier
Circus aeruginosus) was encouraged in Russia as
they were claimed to be harmful both for the na-
ture and for people. People’s skills in distinguishing
between species being poor, they killed all “rap-
tors”. This phenomenon had a massive scope. We
are not aware of any cases when Gyrfalcons were
kiled or nests were destroyed. Outside the reserve,
however, the Golden Eagle, White-tailed Sea Eagle
and other raptors were sometimes frapped (acci-
dentally in animal traps) or shot for collections, but
more often only for fun. There has been no official
persecution of raptors for over 40 years now, and
this fact could not but tell on their population. Some
winter residents among raptors may wander during
the non-breeding period in search of food, away
from the reserve, too.

2. Gyrfalcon’s main food, the grouse (Tetraoni-
dae), declined in number during the last 52 years:
the Capercailie to a third, the Willow Grouse by
60%, the Hazel Grouse to a quarter (Semyonov-
Tyan-Shansky 1989). The declining trend is continu-
ing. The most probable reason for that is habitat
deterioration or destruction (forest logging and fires,
road and industrial construction, etc.). Human
population in the Murmansk region increased from
27,000 in 1927 to 1,000,000 in 2000 (Gilyazov 2000).
Grouse are prey for large raptors: the Golden Eagle,
White-tailed Sea Eagle, Goshawk, and the Pere-
grine Falcon.

3. More data on the reserve territory are be-
coming available with times going on. Since Gyr-
falcon nests are situated in difficult-to-access moun-
tainous areas, it is not easy to spot the nests, and
the search requires specialized activities.

All the three factors could act simultaneously.
Nonetheless, the fact that the status of the Gyrfal-
con population did not worsen is encouraging.

Up to 2006, 9 nest sites are known from the re-
serve: 8 on cliffs, 1 on a pine free. In 1986, 1997,
1999, 2002 and 2003 Gyrfalcons nested in two sites
simultaneously. The distance between the closest
nests is 3, 10, 13, 23, 40 and 27 km. In areas adjoining
the reserve we observed single Gyrfalcons north of the
Khibines in 1994 and 1995, and south of Lake Pirenga
in 2003. An interesting fact is the winter residence of a
single light-morph Gyrfalcon in the city in 1994-2000.

Two Gyrfalcon pairs nested north of the reserve
in 1986, and 1 pair prior to that (A. Kosyakov, un-
published). Between 1993 and 2001, the Gyrfalcon

nested in the same area 6 times (in 1994, 1996 and
1997 nests were not inspected) (Yu. Bychkov, un-
published). All of the nests were situated on cliffs.

The Gyrfalcon and Goshawk diets are shown in
tab. 2. The data are based on observations of hunt-
ing birds, remaining fragments of the prey and cast
pellets from nests.

The composition of pellets is described sepa-
rately, as they include small food items that cannot
be detected using other methods of food range
determination. The Gyrfalcon’s diet in the reserve is
similar to that of birds from other inland, non-coastal
parts of the Gyrfalcon’s distribution range, e.g. Nor-
way (Oien et al. 1998). In winter, the Gyrfalcon’s
diet is chiefly composed of grouse: Ptarmigan
Lagopus mutus, Willow Grouse , Capercaillie Tetrao
urogallus, and Black Grouse T. tetrix. In summer, the
species additionally preys on ducks, wading birds,
gulls, voles and lemmings. The diet of the Goshawk
is similar to that of the Gyrfalcon, but being a forest-
dwelling bird, the Goshawk in winter preys more on
the Capercaillie, Black Grouse, Hazel Grouse, other
forest birds. The summer diet of the Goshawk also
includes more of small forest bird species and far
more insects (ants, beetles, etc.) than the Gyrfalcon
diet, whereas the proportion of ducks, waders and
gulls is lower. The reason is the Gyrfalcon’s manner
fo hunt in open freeless areas. The similarity be-
tween the Gyrfalcon and the Goshawk dietfs
probably arises from the openness of Lapland for-
ests, with rather low stocking density.

In the city, the Gyrfalcon preyed on Feral
Doves (Columba livia) only, whereas “urban” Gos-
hawks hunted on Doves as well as Hooded Crows
and Sparrows. It is possible, however, that the in-
formation is biased because there are more obser-
vations of the Goshawk.

Peregrine Falcon Falco peregrinus

This is the rarest among the species under con-
sideration  (Semyonov-Tyan-Shansky & Gilyazov
1991). Nonetheless, bird pairs and a breeding at-
tfempt were observed for the first fime in the period
between 1987 and 1997. In June—July 1988, a pair
of Peregrines stayed by a cliff where Gyrfalcons
used to nest. When the site was inspected on 6 July
1988, one of the birds was constantly swooping at
the intfruder and the other one also demonstrated
anxiety, but in a more cautious way. The nest was
empty. On 9 August 1988, 1 bird was sighted in the
area. On 16 August 1993, a pair of Peregrines pur-
sued by a Rough-legged Buzzard was seen in ariver
valley, also near a cliff with a Gyrfalcon nest
(Yu. Goryaeyv, unpublished). These contacts suggest
that the Peregrine Falcon may be breeding in the
western part of the Kola Peninsula as well. Single
individuals were seen on 14 June 1990 and on
17 June 1990 near Tichka river mouth and in the
upstream of River Jokanga: once sitting on a perch,
and the other time carrying prey southwards, pre-
sumably fo the nest.
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Table 2. Gyrfalcon and Goshawk diet judging by prey remains and cast pellefts.

Composition of prey remains, %

Composition of cast pellets, %

Prey species

F. gyrfalco A. gentilis F. gyrfalco A. gentilis
n=193* n = 226* n=111 n =307
Rangifer tarandus - 0.2 - -
Sciurus vulgaris - 0.6 - 3.5
Lepus timidus 0.6 2.8 - -
Lemmus lemmus 3.4 - 5.4 -
Clethrionomys, Microtus 1.7 0.6 56.1 29.6
Mustela nivalis 0.6 - - 1.3
Aves sp. - 2.8 14.3 11.1
Anatinae sp 8.4 2.9 - 0.3
Buteo lagopus, Accipiter sp. 1.1 1.1 - 1.3
Tetraonidae sp. - - 2.7 1.6
Lagopus lagopus, L. mutus 42.1 56.4 10.7 7.2
Tetrao tetrix 2.3 5.6 - -
Tetrao urogallus 9.0 12.3 - 0.3
Bonasa bonasia 0.6 0.6 - 0.3
Charadriiformes 1.2 5.0 - 1.0
Larus sp., Sterna sp. 10.6 2.9 8.0 -
Uria aalge 1.1 - - -
Columba livia 0.6 - - -
Cuculus canorus 0.6 - - -
Strigiformes 2.9 - 0.9 0.7
Piciformes sp. 2.3 0.6 - 1.3
Passeriformes sp. 6.1 4.5 0.9 18.2
Corvidae 4.4 1.1 - 0.3
Insecta - - 1.0 22.0
Total: 100 100 100 100

*Note: the data do not include birds killed in the city in winter: 17 Feral Doves taken by the
Gyrfalcon, 45 Feral Doves and 4 Hooded Crows faken by the Goshawk.

DISCUSSION

Changes in the population of raptors in the
Lapland reserve since 1930 are generally similar for
all species, and mostly negative. The primary reason
for that is human-induced destruction of natural
habitats. In the 1960s, the Leningrad—-Murmansk
highway was constructed along the eastern
boundary of the reserve. Forest fires accompanied
road construction. Areas crossed by the highway
became more easily accessible. As a result large
raptors, the White-tailed Sea Eagle, Golden Eagle
and Osprey, which nests had earlier been known,
stopped breeding in the area since the 1960s—
1970s. When not persecuted and disturbed by
people, and when foods is available, any raptor
species is potentially capable of adapting to life in
human vicinity. An example is regular wintering of
the Goshawk and, occasionally, the Gyrfalcon in
cities of the Murmansk region.

The abundance of most raptor species showed
a decline until the 1960s—1980s, with stabilization or
an upward tendency thereafter. This is the case for
migratory species, the Osprey, White-tailed Sea Eo-
gle, Kestrel and Merlin. The situation is apparently
due to an improving attitude towards the nature in
general, as well as to factors such as the ban on
pesticide use and termination of the raptor fighting
campaign. For the Rough-legged Buzzard — a mi-
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grant — no decline has been recorded. It is only
lately that the number of breeding pairs has be-
come low, like in adjacent areas of Finland (Koski-
mies 2003), the reason being low vole abundance.
Vole abundance has been decreasing in the Lap-
land reserve since 1987 (Kataev 2003). The numbers
of sedentary species, and the Golden Eagle, Gos-
hawk, and Gyrfalcon in the reserve remained more
stable than that of migrants. In the past two dec-
ades, these species have demonstrated the same
upward tendency in the abundance as migrants
do, and the reasons are the same, too.

The finds of previously unknown nests, even of
very noticeable species such as the White-tailed
Sea Eagle, which live close to fish-rich waters often
visited by people, prove the coverage of the Kola
Peninsula territory by ornithological studies is insuffi-
cient.

The limiting factors for raptors in the Murmansk
region area include the following:

Osprey - logging of old-growth forests, de-
creasing food resources, water pollution, distur-
bance during breeding, poaching, accidental net-
ting;

Golden Eagle - food deficit, especially in the
winter season, accidental tfrapping in baited traps,
disturbance (the species is the most cautious of all
the raptors at nest), logging, poaching;
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White-tailed Sea Eagle — same factors as for
the Osprey and Golden Eagle;

Gyrfalcon - food deficit, commercial exploita-
tion, disturbance during the breeding season;

Peregrine Falcon — accumulation of chlorine
organic compounds and other contaminants along
flyways and in wintering grounds, food deficit,
commercial exploitation, disturbance during the
breeding period.

The factors influencing other raptor species are
generally the same.
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The list of diurnal raptors and owls recorded from the Murmansk region territory is provided. The status of

the species in the area is briefly described.
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XULLLHBIE NTULLLI U COBbl MYPMAHCKOWM OBAACTHU. KopsikuH A.C. KQHAQAQKLLICKMIA rOCYAQPCTBEHHbIN

MPMPOAHBIN 3AMNOBEAHMK.

MpuBEAEH CMIMCOK BUAOB XMLLIHbBIX MTULL M COB, OTMEYEHHbIX K HOCTOSLLIEMY BPEMEHM HA TEPPUTOPUM
MypMaHCKoM 0B6AACTH, KPATKO OXAPAKTEPUIOBAH CTATYC BUAOB HO ACHHOM TEPPUTOPUM.

KAto4eBble CAOBQ: XULLLHbIE MTULLbI, COBbI, MyPMAHCKAOS OBAQCTb, Poccusd

The paper briefly reports about the status of
birds of two orders — Falconiformes and Strigiformes
—in the Murmansk region.

Since the 1930s, information about birds in the
Murmansk region has been gathered predomi-
nantly by the Kandalaksha and Lapland state strict
nature reserves. After the Pasvik strict nature reserve
had been designated in 1992 and formed a single
fransboundary protected area with the Norwegian
reserve bearing the same name, extensive ornitho-
logical informatfion accumulated by Norwegian
colleagues became available. That is why the re-
serves are constantly mentioned in brief species
accounts.

So far, 17 species of diurnal raptors (12 breed-
ing) and 9 species of owls (7 breeding) have been
recorded from the region (table 1). The basic re-
view on birds of the Kola Peninsula published by
F. Pleske (1887) reported of 12 diurnal raptor species
(3 breeding) and é owl species (2 breeding) for the
territory of the present-day Murmansk region, but
one should note that the status of some species
was not specified clearly enough. Despite consid-
erable fluctuations in the abundance of many of
the species over the past 125 years, no significant
changes have occurred in the fauna of the orders. For
most species, the change in the status (see tab. 1) is
an artefact, reflecting better information coverage
rather than actual population changes in the area.

1. Order Falconiformes

1.1. Osprey Pandion haliaetus. Breeder. Abun-
dance in the region is 25 pairs at maximum (Gilya-
zov & Kokhanov 2003a). Red-listed in the Murmansk
Region (category 3 — rare species). Nests in forest
areas little disturbed by human activities around
large lakes and lake systems rich in fish, as
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Table 1. Checklist of diurnal raptors and owls in the
Murmansk region.

No Species status
Pleske, 1887 current

1. Falconiformes
1.1 Pandion haliaetus breeder breeder
1.2 Pernis apivorus absent vagrant
1.3 Milvus migrans absent breeder
1.4 Circus cyaneus present migrant
1.5 Circus aeruginosus absent vagrant
1.6 Accipiter gentilis present breeder
1.7 Accipiter nisus present breeder
1.8 Buteo lagopus breeder breeder
1.9 Buteo buteo present vagrant
1.10  Aquila chrysaetos present breeder
1.11  Haliaeetus albicilla present breeder
1.12  Falco rusticolus breeder breeder
1.13  Falco peregrinus present breeder
1.14  Falco subbuteo absent breeder
1.15 Falco columbarius present breeder
1.16  Falco vespertinus absent vagrant
1.17  Falco tinnunculus present breeder
2 Strigiformes
2.1 Nyctea scandiaca present breeder
2.2 Bubo bubo present breeder
2.3 Asio ofus absent vagrant
2.4 Asio flammeus breeder breeder
2.5 Aegolius funereus breeder breeder
2.6 Glaucidium passeri-  absent nomadic

num
2.7 Surnia ulula present breeder
2.8 Strix uralensis absent breeder
2.9 Strix nebulosa present breeder

well as on the islands and coast of the Gulf of Kan-
dalaksha. The northernmost breeding area is the
Pasvik reserve (Makarova et al. 2003, Frantzen et al.
1991, Wikan et al. 1994). The species has not been
recorded from the fundra zone or the Murman
coast.
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1.2. Honey Buzzard Pernis apivorus. Rare va-
grant species. First recorded on 24 October 1938 in
the Chuna tundra, Lapland reserve (Semyonov-
Tyan-Shansky & Gilyazov 1991). Breeding not con-
firmed but possible in the southwest of the region.

1.3. Black Kite Milvus migrans. Rare breeder.
First recorded on 29 May 1950 from Chunozero,
Lapland reserve (Semyonov-Tyan-Shansky & Gilyo-
zov 1991); the same year breeding was recorded
on Lake Rugozero, at the border with Karelia (Zimin
et al. 1993). Breeding has not been recorded
thereafter, although a few pairs may be nesting in
the southwest of the region. Thus, Black Kites have
lately stayed at the head of the Gulf of Kandalak-
sha, near Luvenga in the summer season (E. Shut-
ova, personal communication). A vagrant Kite was
noted on Harlov Island, Seven Islands (Sem’ Ostro-
vov) Archipelago, Eastern Murman (Gerasimova et
al. 1967).

1.4. Hen Harrier Circus cyaneus. Rare migrant.
Breeding has been recorded from an area in the
Norwegian part of the Pasvik reserve by the border
with Russia (Frantzen et al. 1991, Giershaug et al.
1994). Breeding in the Ponoi depression area has
been surmised but no nests found (Ganusevich
1988). Recorded from the White Sea bottleneck by
the Three Islands Archipelago (Pleske 1887). A visit
to the Ainovy Islands, Western Murman (Kohanov &
Skokova 1967) and the Gavrilovskiy Archipelago
areq, Eastern Murman (Paneva 2001) has been re-
corded.

1.5. Marsh Harrier Circus aeruginosus. Visitor.
Observed in the Pasvik reserve in 1986 (Wikan et al.
1994).

1.6. Goshawk Accipiter gentilis. Uncommon
breeder. The breeding range covers the forest zone
and forest fundra. Nesting was first recorded in the
tundra zone in 1999 - Eastern Murman, mainland
coast by Gavrilovskiy Archipelago, and since 2002 —
on islands of the archipelago (Paneva 2001, per-
sonal communication). Migratory and nomadic
birds were observed on the Murman coast, islands
and archipelagoes along the coast — Ainovy, Kildin,
Gavrilovskiy, Seven Islands (Kartashev 1948, Ko-
hanov & Skokova 1967, Nikolskiy 1885, Spasskiy 1925,
Formozov 1929). Some individuals overwinter in the
areq, in human settlements as well (Kohanov 1985,
Semyonov-Tyan-Shansky & Gilyazov 1991, Shutova
& Kohanov 2001).

1.7. Sparrowhawk Accipiter nisus. Rare
breeder. Nesting was first recorded in 1937 in Chuna
tundra (Vladimirskaya 1948). The breeding range is
within the forest zone. Encounters are known on the
Kildin Island and the White Sea bofttleneck (Smirnov
1926, Formozov 1927). In Kandalaksha the Spar-
rowhawk was recorded in the winter season (Shut-
ova & Kohanov 2001).

1.8. Rough-legged Buzzard Buteo lagopus.
Breeder. Occurs throughout the region, but avoids
large closed-canopy forest areas. The number of

breeding pairs and their distribution depends on the
abundance of Muridae.

1.9. Common Buzzard Buteo buteo. Vagrant.
Breeding presumed in the south of the region (Ko-
hanov 2003a), but no nests have been found. The
species was recorded in the Pasvik reserve (Wikan
et al. 1994), by Lake Notozero (Pleske 1887), by Lake
Bolshoi Vudjavr (Kohanov 2005), on the down-
stream of Ponoi (Mikhailov & Fil'chagov 1984), in the
Chavanga area (Kvartal’'nov et al. 1984), but most
encounters occurred in the Kandalaksha area and
further south (Blagosklonov 1960, Kohanov et al.
1987).

1.10. Golden Eagle Aquila chrysaetos. Breeder.
There are no more than 10 pairs in the Murmansk
region (Gilyazov & Kohanov 2003b). Red-listed in
the Murmansk Region (category 3 — rare species).
Nests in the western part of the region, namely in
the Pasvik and Lapland reserves (Vladimirskaya
1948, Semyonov-Tyan-Shansky & Gilyazov 1991, Wi-
kan et al. 1994). Nesting presumed around Ondo-
mozera lakes, Tersky coast (Kvartal'nov et al. 2004).
Some birds may overwinter in the area (Vladimir-
skaya 1948). Known to have visited Ainovy Islands,
Gavrilovskiy and Seven Islands Archipelagoes
(Paneva, personal communication; Tatarinkova &
Chemyakin 1975, Tatarinkova et al. 1989).

1.11. White-tailed Sea Eagle Haliaeetus albi-
cilla. Breeder. Red-listed in the Murmansk Region
(category 3 - rare species). Abundance estimated
at 30-35 pairs (Gilyazov & Kohanov 2003c). The
main breeding areas are the Ponoi depression
(Ganusevich 1988), Gulf of Kandalaksha coast and
islands (Koryakin & Boyko, ibid., Kohanov & Bianki
1986). The species breeds also in the Pasvik and
Lapland reserves (Vliadimirskaya 1948, Semyonov-
Tyan-Shansky & Gilyazov 1991, Wikan et al. 1994).
Occasional visits have been recorded from the
tfundra zone and Murman coast islands (Kartashev
1948, Kishchinskiy 1960, Mikhailov 1972, Nikolskiy
1885, Tatarinkova & Chemyakin 1975, Formozov
1929). May overwinter in the area (Flyorov 1970).

1.12. Gyrfalcon Falco rusticolus. Breeder. Red-
listed in the Murmansk Region (category 2 - vulner-
able species). There are 12-15 nest areas known
from the region (Gilyazov et al. 2003). Nests mainly
in forest fundra and tundra (Pleske 1887), including
archipelagoes Gavrilovskiy and Seven Islands, East-
ern Murman coast (Dementiev 1951, Shklyarevich &
Krasnov 1980). Some birds may overwinter in the
area (Kohanov 1970, Semyonov-Tyan-Shansky &
Gilyazov 1991).

1.13. Peregrine Falcon Falco peregrinus.
Breeder. Red-listed in the Murmansk Region (cate-
gory 2 — vulnerable species). No more than 20-30
pairs nest in the region (Bianki et al. 2003). The main
breeding area is the Ponoi depression (Ganusevich
1988). Cases of overwintering in the head of the
Gulf of Kandalaksha are known.

1.14. Hobby Falco subbuteo. Rare, occurs ir-
regularly, occasional breeder. First recorded offi-
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cially in August 1951 from the Severnyi Archipelago,
Gulf of Kandalaksha (Kohanov et al. 1987). Red-
listed in the Murmansk Region (category 3 - rare
species). Nesting reported from the Gulf of Kan-
dalaksha area: Velikiy Island (1957 & 1984), Karelian
Coast opposite the Tarasikha Archipelago (1980 &
1981) (Kohanov 1987). In addition to the Gulf of
Kandalaksha, the species was noted in the Pasvik
reserve in 1973 (Wikan et al. 1994), on Harlov Island,
Seven Islands Archipelago, Eastern Murman coast
in 1986 (Krasnov & Nikolaeva 1992).

1.15. Merlin Falco columbarius. Breeder. Red-
listed in the Murmansk Region (in need of surveil-
lance). Estimated abundance is 100-200 pairs. The
most abundant species among falcons. Occurs
throughout the region, but rare in the tundra zone,
although in 1955 nesting was recorded even from
Harlov Island (Kishchinskiy 1960). Winter encounters
have been recorded from Kandalaksha (Shutova &
Kohanov 2001).

1.16. Red-footed falcon Falco vespertinus. Va-
grant. First recorded on Imandra Island in July 1921;
the same August recorded on the Khibines, later on
a dead bird was found in the Gulf of Kola area
(Shibanov 1927). No records thereafter.

1.17. Kestrel Falco tinnunculus. Breeder. Red-
listed in the Murmansk Region (category 3 - rare
species). Breeding reported from SW parts of the
region, from the Pasvik reserve to the Gulf of Kan-
dalaksha (Blagosklonov 1960, Viadimirskaya 1948,
Semyonov-Tyan-Shansky & Gilyazov 1991, Wikan et
al. 1994). The species abundance is closely related
to the dynamics of Muridae. The species abun-
dance in the Gulf of Kandalaksha - the main
breeding area — has decreased several times since
the 1950s-1960s (Bianki & Boyko 1985), and breed-
ing in the area is now not annual. The species has
been noted in the tundra zone and on Murman
Coast islands (Mikhailov & Fil'chagov 1984, Paneva
1992, Tatarinkova et al. 1989).

2. Order Strigiformes

2.1. Snowy Owl Nyctea scandiaca. Uncommon
migrant and nomadic species, accidental breeder.
Red-listed in the Murmansk Region (category 3 -
rare species). Previously, the first case of nesting
was recorded only in 1982 from coastal fundra near
Dalnije Zelentsy village (Krasnov 1985). No case of
breeding recorded thereafter.

2.2. Eagle Owl Bubo bubo. Very rare, acciden-
tal breeder. Red-listed in the Murmansk Region
(category 1b — endangered species). The species
was noted quite a few times in the Kandalaksha
area in the 1950s but became very rare afterwards
(Kohanov 2003b). Nesting first noted in 1961-1964
on Velikiy Island, Gulf of Kandalaksha (Kohanov et
al. 1987), but not recorded thereafter. Visits by the
species to the Gulf of Kola area (Spasskiy 1925) and
Harlov Island, Seven Islands Archipelago, Eastern
Murman coast (Karpovich 1985) are known. Re-
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corded from the Lapland reserve in wintertime as
well (Semyonov-Tyan-Shansky & Gilyazov 1991).

2.3. Long-eared Owl Asio otus. Rare vagrant.
The first registration was on 20 August 1921, the bird
was taken from the Murmansk area (Shibanov
1927). In 1973, the species was observed on Velikiy
Island, Gulf of Kandalaksha (Kohanov 1987). In the
Norwegian part of the Pasvik reserve, the species
was observed in 1930 and 1967 (Wikan et al. 1994).

2.4. Short-eared Owl Asio flammeus. Uncom-
mon breeder. The breeding range covers the forest
zone and reaches slightly into forest tundra. The
species was recorded from the Barents Sea coast
(Kishinskiy 1960, Mikhailov 1993, Paneva 1992), from
Ainovy Islands (Kohanov & Skokova 1967) and from
the Seven Islands Archipelago (Kartashev 1948).

2.5. Tengmalm’s Owl Aegolius funereus. Un-
common breeder. The breeding range is limited to
the forest zone. All cases of breeding were regis-
tered from the Kandalaksha and Lapland reserves
and their surroundings; of 16 known nests 13 were in
nest boxes made for the Goldeneye Bucephala
clangula (Boyko & Shutova, ibid., Semyonov-Tyan-
Shansky & Gilyazov 1991). No contacts have been
reported from forest tundra or tundra. May overwin-
terin the area.

2.6. Pygmy Owl Glaucidivm passerinum. Rare
species. First officially registered from Lake Chunoz-
ero, Lapland reserve in December 1930 (Semyonov-
Tyan-Shansky & Gilyazov 1991). Red-listed in the
Murmansk region (in need of surveillance). Breeding
not confirmed yet, but quite possible in the south-
west of the region. The report of the species breed-
ing in the Murmansk region (Bianki et al. 1993) is not
based on direct observations. The species regis-
tered from the forest zone only. May overwinter.

2.7. Hawk Owl Surnia ulula. The most common
owl species in the Murmansk region. Its abundance
is closely related to the dynamics of small rodent
numbers (Semyonov-Tyan-Shanskiy &  Gilyazov
1985). The breeding range covers the forest zone
but may reach into forest tundra as well. Vagrant
visits fo the Eastern Murman coast (Gebel 1903, Ki-
shinskiy 1960), including the Seven Islands Archipel-
ago (Kartashev 1948) have been registered.

Tawny Owl Strix aluco. The only published ob-
servation of the species (Makarova 2003) was a
technical error (Khlebosolov, E.l., personal commu-
nication).

2.8. Ural Owl Strix uralensis. Rare accidental
breeder. First official registration of the species was
on 14 June 1932 from the Kurki River valley (Se-
myonov-Tyan-Shanskiy & Gilyazov 1991). Red-listed
in the Murmansk region (category 2 — vulnerable
species). Abundance declined considerably since
the 1950s. Only one case of breeding is known:
Luvenga village area, Gulf of Kandalaksha, 1982
(Kohanov 2003c). Does not reach outside the forest
zone, but a vagrant having visited the Ainovy Is-
lands is known (Tatarinkova 1985). The species was
registered from the region in March-November,
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one registration was made in January (Semyonov-
Tyan-Shanskiy & Gilyazov 1991, Kohanov et al.
1987).

2.9. Great Gray Owl Strix nebulosa. Rare
breeder. Red-listed in the Murmansk region (cate-
gory 3 —rare species). Breeding registered only from
Kandalaksha, Lapland, Pasvik nature reserves. The
species was recorded there in all months except
December (Kohanov 1990, Kohanov et al. 1987,
Makarova et al. 2003, Semyonov-Tyan-Shanskiy &
Gilyazov 1991). Not observed outside the forest
zone.
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THE WHITE-TAILED SEA EAGLE HALIAEETUS ALBICILLA AND
THE COMMON EIDER SOMATERIA MOLLISSIMA
IN THE GULF OF KANDALAKSHA, WHITE SEA

ALEXANDER S. KORYAKIN & NADEZHDA S. BOYKO

Kandalaksha State Nature Reserve, Lineinaya, 35, RU-184040 Kandalaksha, Murmanskaya oblast, Russia;
kand_reserve@com.mels.ru

In the past several decades, mortality of Common Eider clutches and incubating females due to predao-
tion has increased notably in the Kandalaksha strict nature reserve sites in the Gulf of Kandalaksha. At pre-
sent, predation by the White-tailed Sea Eagle is the main factor undermining Eider reproduction success in
reserved areas. The impact of other raptors, corvids, and predatory mammails is less significant, although it
has also grown lately.

Key words: White-tailed Sea Eagle, diet, predation, Common Eider, reproduction, Gulf of Kandalaksha,
White Sea, Haliaeetus albicilla, Somateria mollissima.

OPAAH-BEAOXBOCT HALIAEETUS ALBICILLA N OBbIKHOBEHHAS TATA SOMATERIA MOLLISSIMA B
KAHAAAAKLLCKOM 3AAUBE, BEAOE MOPE. KopskuH A.C., boiko H.C. KOHAGAQKLLICKMM TOCYAQPCTBEHHbIM
NPUPOAHbIM 3AMNOBEAHMK.

Ha ysacTtkax KOHAQAQKLLICKOrO 3an0OBEAHUKA B KOHAQAQKLLCKOM 30QAMBE B MOCAEAHNE AECATUAETUA 3HO-
YUTEABHO BO3POC OTXOA KAOAOK OObIKHOBEHHOM FArM U, OAHOBPEMEHHO, YBEAMYMAOACH TMOEAL HOCUXKMBAIO-
LLMX CAMOK M3-30 XMLLIHMYECTBA. B HACTOdLLLEE BPEMS XULLIHMYECTBO OPACHOB — OCHOBHOM CJOAKTOP, CHMU-
XKAIOLLMM YCMELLHOCTb BOCMPOM3BOACTBA FAr HA 3AMOBEAHbLIX YYOCTKAX. BAUSAHME APYIUX BUAOB XMLLIHBIX MTULL,
BOAHOBBIX, XMLLIHBIX MAEKOMUTAIOLLLMX MEHEE 3HAYMMO, HO M OHO TAKXKE BbIPOCAO B MOCAEAHME TOAbI.

KatoyeBble CAOBA: OPAQH-OEAOXBOCT, MUTAHME, XULLIHMYECTBO, OBOLIKHOBEHHAS rArd, BOCMPOM3BOACTBO,

KanaaaakLickui 3aamB, beaoe mope, Haliaeetus albicilla, Somateria mollissima.

The White-tailed Sea Eagle Haliaeetus albicilla
is the most noficeable raptor in the Gulf of Kan-
dalaksha area. The species is red-listed in the Rus-
sian Federation and the Murmansk region (catfe-
gory 3 —rare species).

Data on the ecology and abundance of the
White-tailed Sea Eagle in the Kandalaksha strict
nature reserve in the 1950s-1980s were published by
Blagosklonov (1960), Flyorov (1970), and Kohanov &
Bianki (1986).

The paper presents materials on the species’s
abundance thereafter and information about the
White-tailed Sea Eagle impact on another red-listed
species, the Common Eider Somateria mollissima
(species subject to biological surveillance in the
Russian Federation and the Murmansk region). The
paper is based on data contained in the Kandalak-
sha reserve Nature Chronicles for years 1978-2005.
Data on the White-tailed Sea Eagle abundance
come from direct observations over breeding and
nest site occupancy control by the reserve research
staff, as well as from accidental contacts registered
by any staff working in the field. Material on the
species diet is limited to observations of actual
hunting activity and information about prey re-

mains found during annual counts of breeding sea-
birds on islands in the reserve (see study area map
in fig. 1). Data on the abundance and breeding
success of the Eider were also obtained during
these counts.

Data for the Nature Chronicles were gathered
by researchers from the reserve, V. Bianki, N. Boyko,
A. Koryakin and E. Shutova (areas at the head of
the Gulf of Kandalaksha), V.Kohanov and
A. Panarin (Vachev Archipelago, Lake Velikoye
area, Kemludy Archipelago), F.Shklyarevich and
N. Panarina (Porja Guba Bay area), as well as by
reserve rangers, of whom the most valuable observo-
fions were made by V. Voshchikov. Students from
various higher educational institutions and schoolchil-
dren from young naturadlist groups took part in seabird
counts. The authors would like to thank all of them.

The White-tailed Sea Eagle abundance in the
Gulf of Kandalaksha area has been growing rapidly
since the mid-1980s, as clearly indicated by acci-
dental registrations (fig. 2; see fig. 3 for total distribu-
tion of contacts by months). The number of breed-
ing pairs started to increase later, in the early 1990s
(tab. 1; minimal abundance estimates are given).
The distribution of nest areas (fig. 1) changed little,
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Table 1. Number of breeding pairs of the White-tailed Sea Eagle Haliaeetus albicilla on the Gulf of Kandalak-

sha, 1978-2005.

Areas of the Kandalaksha reserve

Severnyi Tarasikha
Archipe- Archipe-
lago lago

Year Oleniy Ar-
chipelago

Kovdskiy
Peninsula

L Karelion | Kandalaksha
Velikiy Coast Coast Total
Island

1978

2 n/d

1979

n/d

1980

1981
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— = ININN

1983 1

1984

1985 1

2
1
2
1
1
1
1
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THESFAIHECH Tapkl

TIPEATON0KETEMEHD
THE3ALMECA NapEl

"\I TPAHHITE! FHACTHOR
~ s Kaumanrancxoro 2anoeejHEKS

Figure 1. Distribution of nest areas of the White-
tailed Sea Eagle Haliaeetus albicilla in the Gulf of
Kandalaksha, 2005 (black — verified breeding).

1 — Luvenga Archipelago, 2 — Oleniy Archipelago, 3 — Sev-
emyi Archipelago, 4 — Knyazhegubskaya Sedlovataya Island,
5 — Tarasikha Archipelago, 6 — Vachev Archipelago, 7 -
Kovdskiy Peninsula, 8 — Velikiy Island, 9 — Kemludy Archipe-
lago, 10 - Porja Guba Bay, 11 - Sredniye Ludy Archipelago.
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Figure 2. Number of registrations of the White-tailed
Sea Eagle Haliaeetus albicilla in the Gulf of Kan-
dalaksha, 1978-2005 (n = 4792).

most of them known since the 1950s—-1970s (Flyorov
1970, Kohanov & Bianki 1986), but the nest occu-
pancy rate increased, this being particularly obvi-
ous from the very top of the Gulf (Oleniy and Sev-
ernyi archipelagoes), where direct evidence is
available for most breeding attempts (tab. 2).
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Table 2. Number of breeding pairs of the White-tailed Sea Eagle Haliaeetus albicilla on the
Oleniy and Severnyi archipelagoes, Gulf of Kandalaksha, 1978-2005.

Oleniy Ar-
Year chipelago

Severnyi Archipelago

Total

Oleniy Isl.

Malaya Demenikha Isl.

Malyi Lomnishnyi Isl. Kruglyi Isl.

1978

1979

1980

1981

1982

1983

1984

1985

1986

1987

1988

1989

1990

1991

1992

1993

1994

1995

1996

1997

1998

1999

2000

2001

2002

2003 1

2004 1 1

2005 1 1
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Note: empty cell =0
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Figure 3. Distribution of the White-tailed Sea Eagle
Haliaeetus albicilla registrations in the Gulf of Kan-
dalaksha by month, 1978-2005 (n = 4792).

The diet of the White-tailed Sea Eagles in the Gulf of
Kandalaksha area is known to include dozens of
bird, mammal and fish species (Flyorov 1970). Judg-
ing by the remains of birds taken by Sea Eagles on
islands (1996-2005; combined data on Severnyi,
Kibrinskiy, Tarasikha archipelagoes and Knayz-
hegubskaya Sedlovataya Island), the species preys

mostly on incubating Eiders (males contribute no
more than 1-2%), which account for 50-90% (78% on
average) of the total number of all prey (tab. 3).
Variations among years are related first of all to
changes in the proportion of Herring Gull Larus argen-
tatus and Common Gull L. canus chicks in the ration.
Clear preference for incubating Eiders is seen also
when the spatial aspect of the data is analysed: the
proportion of Eiders drops sharply only when there is
plenty of even more easily taken and vulnerable prey
— large chicks in the Great Cormorant Phalacrocorax
carbo colony on Sredniye Ludy islands (tab. 4).

The information above concerns Sea Eagle
hunting on islands during the breeding season of
abundant seabird species. Observations of actual
hunting of Sea Eagles over water yield a similar pic-
ture — 66% of all prey is Common Eider females and
yearlings (tab. 5).

Naturally, the predation impact on prey spe-
cies populations increases alongside with the White-
tailed Sea Eagle population growth. As the frequency
of Sea Eagle occurrence in the Gulf of Kandalaksha
area increased, the amount of Eider remains found
during surveys on islands started growing as well (fig. 4,
5). An overwhelming majority of the birds were killed
for sure by the White-tailed Sea Eagle.
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Table 3. Diet (%, no. of individuals) of the White-tailed Sea Eagle Haliaeetus albicilla in the head of the Gulf of Kandalaksha determined from prey bird remains, 1996—2005.

Year
Species 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 1996~
2005
Goldeneye Bucephala clangula ad 0.5 0.9 0.2
Common Eider Somateria mollis- 3 ad 1.8 0.5 0.6 0.6 1.3 1.9 0.9 1.0 2.9 1.2
sima ¢ ad 83.7 70.4 89.4 90.5 64.5 80.6 52.4 74.7 92.6 80.9 77.0
Common Scoter  Melanitta nigra ad 0.5 0.0
Willow Grouse Lagopus lagopus ad 1.0 0.1
Capercaillie Tetrao urogallus ad 0.5 0.5 0.1
Oystercatcher Haematopus ostra- ad 2.3 2.5 0.6 2.2 2.1 3.0 0.9 0.5 1.1 1.5
legus
Herring Gull Larus argentatus ad 10.0 13.3 8.9 2.2 5.9 8.4 8.0 15.4 7.1
juv 3.4 20.1 2.5 22.2 6.3 4.0 6.7
Common Gull Larus canus ad 2.3 7.9 1.1 4.5 5.9 4.2 5.2 1.4 0.5 3.4
juv 9.4 0.5 5.4 11.2 2.8
Total % 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
n 221 203 180 179 338 237 212 221 203 277 2271

Table 4. Diet (%, no. of individuals) of the White-tailed Sea Eagle Haliaeetus albicilla in different localities on the Gulf of Kandalaksha determined from prey bird remains.

Locality Total
Species Severnyi Ar- Knyazhegubskaya Kibrinskiy Archi- Tarasikha Porja Guba Sredniye Ludy
chipelago Sedlovataya lsl. pelago Archipelago Bay Archipelago
Great Cormorant  Phalacrocorax carbo juv 92.7 1.6
Goldeneye Bucephala clangula ad 0.3 0.2
Common Eider Somateria mollissima 3 ad 1.6 1.1 0.4 0.4 0.9 1.2
¢ ad 71.3 90.1 89.5 81.1 98.2 7.3 76.8
Common Scoter Melanitta nigra ad 0.1 0.0
Willow Grouse Lagopus lagopus ad 0.1 0.1
Capercailie Tetrao urogallus ad 0.1 0.1
Oystercatcher Haematopus osfralegus ad 2.3 1.2 0.2 1.4
Herring Gull Larus argentatus ad 7.5 3.3 6.6 7.3 0.9 6.6
juv 7.5 5.0 8.8 6.3
Common Gull Larus canus ad 4.3 0.6 2.3 2.2 3.1
juv 4.7 2.6
Total % 100.0 100.0 100.0 100.0 100.0 100.0 100.0
n 1341 181 258 491 111 41 2423
Study period 1996-2005 1996-2005 1996-2005 1996-2005 1996-2004 1996-1997

Note: empty cell = 0.
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Table 5. Diet of the White-tailed Sea Eagle Haliaeetus albicilla in the Gulf of
Kandalaksha determined by visual observations of successful attacks,

1997-2004.
Species N %
BIRDS AVES

Great Cormorant Phalacrocorax carbo ad 1 1.5
Wigeon Anas penelope juv 1 1.5
Goldeneye Bucephala clangula ad 5 7.7
Common Eider Somateria mollissima Q 29 44.6
juv 14 21.5
Goosander Mergus merganser ad 2 3.1
Oystercatcher Haematopus ostralegus  ad 2 3.1
Herring Gull Larus argentatus ad 2 3.1
Herring Gull Larus argentatus juv 6 9.2
Common Gull Larus canus ad 1 1.5
Hooded Crow Corvus corone 1 1.5

FISHES PISCES
Cod Gadus morhua 1 1.5
Total 65 100.0
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Figure 4. Changes in the
number of the White-tailed
Sea Eagle Haliaeetus albi-
cilla  registrations  and
number of Common Eider
Somateria mollissima  re-
mains found on breeding
islands in the Gulf of Kan-
dalaksha, 1980-2004.

Figure 5. The number of
White-tailed Sea Eagle
Haliaeetus albicilla registra-
tions related to the number
of Common Eider Somate-
ria mollissima remains
found on breeding islands
in the Gulf of Kandalaksha,
1980-2004

(r=0.64; p <0.001).
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Other predators, namely the Goshawk Accipiter
gentilis, mink Mustela vison, red fox Vulpes vulpes,
and brown bear Ursus arctos, may also prey on Ei-
ders, but the scope of their impact is markedly
lower than that of the White-tailed Sea Eagle.

Another very significant consequence of Sea
Eagle hunting in breeding colonies is an increase in
the mortality of Eider clutches. During Sea Eagle
hunts, many females leave their nests, and the
clutches fall easy prey to Herring and Great Black-
backed Gulls Larus marinus, Ravens Corvus corone
and Hooded Crows Corvus cornix. As a result, not
only the clutch of the female taken by the Sea Ea-
gle but also neighbour ones are lost. The clutch
mortality rate in the Eider has lately been growing
parallel to the rate of female loss to predation by
Sea Eagles (index used is the number of killed fe-
males per 1000 inspected nests, %o; fig. 6, 7).

We are not considering long-term conse-
quences of growing Sea Eagle predation for the
status of the Eider population now. Let us just note
that one must not neglect them. Today already,
predation has a sure impact not only on the survi-

vorship of adult females, but also on the popula-
fion's reproductive rate. In the 1930s, when the
Kandalaoksha reserve was designated, the populo-
fion was undergoing a depression caused by per-
secution by humans, and the birds could breed
successfully only on forested islands of the Severnyi
Archipelago, where nests were mostly scattered
around. By the 1980s, as a network of reserved ar-
eas has been established in the Gulf of Kandalak-
sha, Eiders recovered the breeding areas they had
lost and started breeding in colonies on freeless
islands in increasing numbers (Koryakin et al. 1989).
The predation impact in the period was low, and
the population was thriving. In the 1990s, the fotal
predation pressure started to increase. The number
of foxes and bears staying on forested islands in
summer increased. They hardly ever take adult
birds, but destroy accessible clutches instead, thus
inducing, first of all, redistribution of Eiders within
breeding areas. So far, theirimpact at the Gulf level
is of local scope.
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Figure 6. Changes in female mortal-
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A new phenomenon that has appeared at the
head of the Gulf in the past decade is predation by
the American mink, which is capable of taking an
adult Eider and destroying clutches. This predator’s
impact is now insignificant, although it may seriously
destabilize the situation on some islands. Luvengskiy
and Oleniy archipelagoes, which adjoin human
settlements, feature a notably increased abun-
dance of corvids, which raise clutch mortality sig-
nificantly, especially if incubating Eiders get flushed.
Corvids prey predominantly on forested islands
since treeless islands usually have breeding colonies
of gulls, which can drive both Hooded Crows and
Ravens away. All the predators mentioned above,
with an addition of the relatively rare Goshawk Ac-
cipiter gentilis, have promoted the tendency for the
shift of Eider breeding grounds to the safer treeless
islands. In total, the activity of predators, including
large gulls, normally causes a loss of 15-20% of Eider
clutches and no more than 1% of incubating fe-
males. White-tailed Sea Eagles hunt mostly on tree-
less islands, where most Eiders still nest. The raptor
causes the death of another 15-20% of clutches
and 5-10% of breeding females. It fakes also large
chicks. Thus, the Sea Eagle predation impact on the
Common Eider population is now greater than the
combined impact of all the other predators.

Let us note in conclusion that the rise in the
abundance of the White-tailed Sea Eagles in the
Gulf of Kandalaksha is probably related to changes
in the circumstances in their wintering grounds in
southwestern Europe. Cessation of persecutfion of
raptors all around Europe, stepwise resolution of the

pesticide pollution problem, and effective conser-
vation of overwintering waterfowl concentration
sites in western Europe could not but tell positively
on reproduction of raptors, including the White-
tailed Sea Eagle.
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RESEARCH ON CONSERVATION BIOLOGY OF THE GYRFALCON FALCO
RUSTICOLUS IN NORTHERN FENNOSCANDIA: PRESENT STATUS AND
FUTURE PROSPECTS

PERTTI KOSKIMIES
Vanha Myllylammentie 88, FI-02400 Kirkkonummi, Finland; pertti.koskimies@kolumbus.fi

Recent research and future research needs of the Fennoscandian Gyrfalcon populations for conservo-
tional purposes are reviewed. At present we have a much better knowledge on population size, annual fluc-
tuations in pair numbers and breeding productivity in large study areas than in former decades, because
the national monitoring projects have been intensified considerably in northern Finland, Sweden and Nor-
way. Although many aspects of the ecology of the Gyrfalcon are better understood than 10-15 years ago,
there remains still serious gaps in our knowledge especially on the viability of the populations, and on the key
environmental factors related to the natality, mortality and dispersal of the Gyrfalcons in different parts of
northern Fennoscandia. Preliminary re-evaluation of old data sources from the 19 century indicate a prob-
able exaggeration of the decline of the Gyrfalcon’s population in former studies. The article presents also a new
integrated project for more intensive monitoring and conservation of the Fennoscandian Gyrfalcon populations.

Key words: Gyrfalcon, conservation, population changes, Fennoscandia.

MCCAEAOBAHUS NPUPOAOOXPAHHOW BUOAOTUN KPEYETA Falco rusticolus B CEBEPHOU EHHOCKAHAMM:
COCTOSHUE U NEPCNEKTUBDLI. N. Kockumnec. KUPKKOHYMMU, PUHAIHAMS.

B ctatbe AOH 0030P MCCAEAOBOHMM MOCAEAHMX AET U OOOCHOBAHO HEOOXOAMMOCTb AQABHEMLLIMX UC-
CAEAOBAHUM MOMYAALLMM KPEYETA B PEHHOCKAHAMM B MPUPOAOOXPAHHBIX LLEASX. B moOcAeaHee Bpems Bce
BoAee OKTUMBHO BEAYTCSH HALLMOHAAbHbIE NPOEKTbI MO MOHUTOPUHIY BUAQ HO ceBepe PUHAIHAMM, B LLiBeLn 1
Hopsernm. MHOMMe aCnekTbl SKOAOTUM KPeYeTa CTAAM HOM Boaee MOoHATHLI, 4em 10-15 AeT Ha3aA, HO OCTa-
AOCb HEMOAO CEPbE3HbLIX NPOBEAOB B HALLIMX 3HAHMIX, OCOBEHHO B TOM, YTO KACAETCH XMIHECTTOCOBHOCTH
MNOMNYAALLMIM M OCHOBHbIX JOAKTOPOB OKPYXXAIOLLLEW CPEAbI, OBYCACBAMBAIOLLIMX POXACEMOCTh, CMEPTHOCTb U
PACCEAEHME KPEYETOB B PA3AMYHBIX YHACTIX CEBEPHOM PEHHOCKAHAMM. [TDEACTABAEHbBI MOCAEAHNE ACQHHbIE O
PA3MEPE, MEXTOAOBBIX KOAEDBAHMIX YUCAEHHOCTH U MPOAYKTUBHOCTH MOMYAALMM. [IDEABAPUTEABHAS OLLEHKO
AMTEPATYPHBIX MCTOYHMKOB MO 19 BEKY TOBOPUT O TOM, HTO B MPEXHUX MCCAEAOBAHMAX COKPALLEHME MOMYAS-
LMK KPEYETA, BEPOATHO, MPEYBEAMYMBAAOCH. KDOME TOTO, B CTATbE MPEACTABAEH HOBbIM KOMMAEKCHbIM NPO-
€eKT Mo BoAee MHTEHCUBHOMY MOHUTOPUHIY M OXPAHE MOMYAALLMIA KpedYeTa B PeHHOCKAHAMM.

KAtoueBble CAOBQ: KPEYEeT, MPUPOAOOXPAHHAS BUOAOTUS, PEHHOCKAHAMS.

INTRODUCTION so strong and furious that it rushes to hunt up to five
Common Cranes Grus grus, and it does not stop

The Gyrfalcon has a long and exceptional his- until it has killed them all.

tory in connection with man. It was the most valued
raptor species among falconers at least since the
beginning of the second Millennium. In his famous
book, De Arte Venandi cum Avibus, Frederick Il of
Hohenstaufen (ca. 1248) praised the bird as follows
(translated by Wood & Fyfe 1943): "Out of respect
for their size, strength, audacity, and swiftness, the
gerfalcons shall be given first place in our treatise”.
He confinued that the Gyrfalcon "...holds pride of
place over even the Peregrine in strength, speed,
courage, and indifference to stormy weather”. The
falcons came from "... a certain island lying be-
tween Norway and Gallandia, called in Teutonic
speech Yslandia”, and "... in our experience the
rare white varieties from remote regions are the
best”. Olaus Magnus (1555) tells the Gyrfalcon to be
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From the 14" to the 18t century Denmark ruled
northeastern Atlantic with varying success. With the
help of Dutch falconers, the Danish court organized
an effective trade of Gyrfalcons from Iceland and
northern Scandinavia to Copenhagen especially in
the 17t and 18" century (Oorschot 1974, Vaughan
1992, Christensen 1995). Gyrfalcons, and especially
the Greenlandic white morph birds migrating to
Iceland for winter, became gifts of the first rank
from Danish kings to other European courts, for
making peace and other diplomatic purposes. Rus-
sian tsars had a similar monopoly of falcon trade in
northwestern Russia.

From 1664 to 1806, for example, much over
6 200 Gyrfalcons were exported from Iceland to
Copenhagen, less than 10% of them of the white
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morph (Oorschot 1974, Christensen 1995). The num-
ber of falcons fluctuated considerably, with peaks
ca. every tenth year. This cyclical fluctuation most
probably reflected population changes of the main
prey in Iceland, the Ptarmigan Lagopus mutus (Niel-
sen & Pétursson 1995). This statistics is the oldest time-
series of mutual fluctuations of a prey and a predator
documented in a scientifically accurate manner.

In addition to falconers, egg-collectors valued
Gyrfalcons over other northern birds in the early
decades of the scientific ornithology (e.g. Newton
1864-1907). In northern Fennoscandia, in the late
19th and early 20t century, hundreds of falcon
clutches were taken by tens of collectors who em-
ployed local people for intensive “egg-hunting” of
all northern birds (e.g. Wibeck 1960).

Long-lasting and large-scale trapping of Gyr-
falcons and collecting of their eggs are thought to
have caused a serious population decline since the
19th century in northern Fennoscandia (e.g. Cade
et al. 1998). In addition, Willow Grouse Lagopus
lagopus and Ptarmigan populations are possibly
markedly smaller nowadays than decades ago,
which is said to have a negative effect on falcons”
food supply (e.g. Temmeraas 1994, Holmberg &
Falkdalen 1996).

Because of these and many other threats, the
Gyrfalcon has been classified as endangered all
over the European range (Koskimies 1999, 2006,
BirdLife International 2004). The European Union re-
gards the Gyrfalcon as a priority species in need of
special conservation concern (listed in Annex | of EU
Birds Directive).

In recent years, research on the Fennoscan-
dian populations has given much new datfa to re-
evaluate the conservational status of the Gyrfal-
con, as well as to plan more effective manage-
ment methods than previously. In this article | dis-
cuss the present status of the Fennoscandian Gyr-
falcon population and its long-term changes. | also
review recent studies and future research needs.

Experience and results from monitoring studies
in Finland, Norway and Sweden can be applied
also in northwestern Russia to widen our knowledge
of this top-predator, one indicator on the status of
the Subarctic and Arctic food webs and ecosys-
tems. For a modern review of the general ecology
of the Gyrfalcon, the reader should look especially
for Clum & Cade (1994), Cade et al. (1998) and
Potapov & Sale (2005).

MONITORING PROJECTS IN NORTHERN
FENNOSCANDIA

Finland

Long-term quantitative changes of bird popu-
lations have been monitored in Finland with @
comparable methodology since the beginning of
the 20t century (e.g. Merikallio 1958, Koskimies
1989a, Véaisénen et al. 1998). The Finnish bird moni-
toring system (Koskimies 1987, 198%9b, Koskimies &

Va&isénen 1991) has been founded on long-lasting,
representative and nation-wide censuses of all bird
groups, including a special mapping project for
birds of prey (e.g. Honkala & Saurola 2006, Saurola
2006).

Due to the low breeding density and uneven
distribution, the Gyrfalcon can not be monitored
either by ordinary bird census methods or those
used for common raptors, with voluntary bird ringers
and bird-watchers looking for all raptor nests in
10x10 km sample grids (e.g. Saurola 2006). To get
reliable results of the Finnish Gyrfalcon population of
only 20-35 pairs (Koskimies 1999), annual monitoring
must cover all territories and nest-sites.

In the beginning of the 1990s | started a special
project to search for and monitor Gyrfalcon’s nest-
sites, and to study the ecology of the species for
conservational purposes. The Finnish population
was poorly known up to that time. For years | col-
lected data on nest-sites from various sources and
checked hundreds of cliffs. It took nearly ten years
to localize most of the nest-sites in Finland by walk-
ing and skiing, and to learn details on the ecology
and ethology of the Gyrfalcon necessary for effec-
tive monitoring. It was necessary to learn also geol-
ogy, geography as well as history of Lapland and its
fauna.

In the late 1990s also Metsahallitus, responsible
governmental authority for conservation and moni-
toring of threatened animals and plants in state-
owned lands in Lapland, started to map Gyrfal-
con’s nest-sites for site-specific conservation activi-
ties (Mela & Koskimies 2006). Since then, it was pos-
sible o join our efforts and resources to confrol all
nest-sites several fimes a year and look for new
ones in a more intensive way.

Since the year 2000 | have worked systemati-
cally also in northernmost Sweden (north of the
River Lainio-Lake Ré&stojavri), and in eastern
Finnmark, which were not covered by Swedish and
Norwegian monitoring projects, respectively. In ad-
dition to enlarge my study area for more reliable
resulfs, an important reason was the fact that many
“Finnish pairs” have alternative nest-sites beyond
our borders.

Sweden

In Sweden, ornithologists became more inter-
ested in systematic population monitoring locally in
the 1980s (e.g. Lindberg 1983). The free hunting of
Lagopus sp. and other small game raised worries on
its possible impact on Gyrfalcons” prey base (Holm-
berg & Falkdalen 1996).

The longest ongoing project for monitoring Gyr-
falcons in Sweden started in the counties of
J&mtland, Hdrjedalen and Dalarna, Central Swe-
den, in the year 1994 by the Sveriges Ornitologiska
Férening (the Swedish Ornithological Society). The
population is estimated at 24-37 breeding pairs,
monitored annually by 20 voluntary bird-watchers
(Falkdalen 2004, Falkdalen et al. 2005).
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Further north in Norrbotten, covering half of the
Swedish fijell area and Gyrfalcon range, a monitor-
ing project began in 1996, funded by private funds
and environmental authorities (Ekenstedt 2004,
20060, 2006b, Falkdalen et al. 2005). During the first
four years birds were monitored in two subareas,
one with free access for hunters, the other including
vast national parks where hunting is forbidden.
Since 2000, the whole county has been covered up
to the River Lainio in the north. In total, 42-51 pairs
have been estimated to breed in Norrbotten.

The remaining part of the Swedish Gyrfalcon
range, Vasterbotten, has been covered since 2000
in a monitoring project run by the local environ-
mental administration (Danielsson 2004, Falkdalen
et al. 2005). The number of occupied territories var-
ied from 12 to 21 in 2000-2004, but many breeding
pairs have probably remained unnofticed so far due
to the short fime span of the project.

Norway

As in Finland and Sweden, many egg-
collectors and local ornithologists collected infor-
mation on the occurrence of the Gyrfalcon in vari-
ous parts of Norway in the 1800s and early 1900s
(e.g. Collett 1921). Special studies of the species
were started by Hagen (1953) in southern Norway.
Since the late 1960s, Per J. Teammeraas (e.g. 1993,
1998) specialized on the species especially in
northernmost Norway. His field studies have been
confinued in Alta and Kautokeino, western
Finnmark, by Kenneth Johansen and Arve @stlyn-
gen with co-workers (Johansen & @stlyngen 2004).

A very active monitoring project has also been
started in recent years in Troms county, west of
Alta—-Kautokeino study area (Johnsen 2004, Karl-
Birger Stann & Trond Johnsen unpublished). A major
contribution of the project, also for widening knowl-
edge on the general ecology and conservation status
of the Gyrfalcon, is the inventory of nest-sites in the
archipelago and along the coast of the Aflantic
Ocean from Troms county to Finnmark. Seaside habi-
tats, providing high numbers of seabirds as prey for
falcons the year round, have not been studied before
in such a large scale and with similar intensity.

Regional monitoring has been started also in
Nordland, south of Troms county. Teammeraas (1998)
estimated the population in Nordland as 48-65
pairs, in Troms county 29-53 pairs, and in Finnmark
60-81 pairs. Karl-Birger Strann (unpublished) esti-
mated the average numbers in autumn 2005 simi-
larly as 50 pairs in Nordland and 70 pairs in Finnmark,
but 100 pairs in Troms county. According fo the new-
est data these estimates may be too low.

As my study area covers inland of eastern
Finnmark, and the inventories by Strann, Johnsen,
@stlyngen, Johansen and their co-workers cover
the rest of Finnmark, Troms county and Nordland,
we will have the whole population of northern Nor-
way monitored in a comparable manner within the
coming years. Further south in Norway, there has
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been some local monitoring projects of more lim-
ited scale. One of the longest and most infensive
has been running in Telemark (Frydenlund-Steen
1998, Frydenlund-Steen & Serli 2005).

FIELD METHODS OF GYRFALCON MONITORING
IN FINLAND

Monitoring of population size and productivity

All the Fennoscandian projects aim to monitor
primarily the annual numbers of territorial Gyrfalcon
pairs, and the numbers of nestlings produced. These
parameters are meant to measure the size, trend,
conservational status and productivity of the popu-
lations. As they are in central focus in most raptor
studies all over the world, general methods for rap-
tor field studies have been applied (e.g. Postupal-
sky 1974, Pendleton et al. 1987).

In detail, however, field work must be suited for
the ecology, behavioural traits, observability and
other species-specific properties, as well as envi-
ronmental factors of the study areas. A few meth-
odological details applied in Finland will be dis-
cussed briefly. Similar methods in conftrolling of nest-
sites have been used in Sweden and Norway to
guarantee comparability of our results (e.g.
Ekenstedt 2006a, 2006b). In the following chapters |
will present also the methods | use for documenting
the quality of nest-sites, collecting prey remains,
and measuring availability of food.

Controls of nest-sites

Gyrfalcon nest-sites and potentially suitable
cliffs with Raven Corvus corax nests have been
looked for and controlled all the year round. Obser-
vations from other people have been useful for
continuous up-dating of the data base of available
nest-sites (c.f. Mela & Koskimies 2006).

The falcons visit nest-sites throughout the year.
Occupied territories can be identified from signs left
by the birds. In addition to falcons, special interest
has been paid to human traces in the neighbour-
hood of the nest-sites. If visitors are supposed to
come to asite intentionally, for the sake of the Gyr-
falcon, at any time of the year, their motives have
been inspected.

In recent years, regularly occupied nest-sites
and home ranges have been visited several times
in February and March, to get information on both
breeding and non-breeding pairs and lone birds,
either territorial or wandering individuals (“floating
population”).

All territories have been controlled systemati-
cally in the first standard visit in mid or late April, dur-
ing egg-laying or early incubation, to confirm the
number of pairs starting fo nest (see Postupalsky
1974). The nests have been checked by binoculars
or telescopes further away to avoid disturbance. If
birds are not present, alternative nest-sites have
been visited. Faeces, prey remains, down, fraces in
snow, and all other kind of signs of the presence of
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falcons have been recorded according to a de-
tailed protocol. Active nest-sites have been con-
trolled at irregular time-table also later from April to
June especially to warden them against intentional
or un-intentional disturbance, and both authorities
and local people monitor moving of people in nest-
ing areas to prevent disturbance.

The second standard visit to active nest-sites
has been made in mid or late June, fo count the
nestlings, which are then usually 5-7 weeks old, and
will fledge with high certainty within 0,5-2 weeks. If
climbing does not take a long time and disturb the
birds too much, the nestlings have been ringed with
ordinary metal rings and special colour rings, the
codes of which could be read with telescope from
longer distance.

Parent birds at site during controls have been
photographed and video-fiimed, and their behav-
iour and appearance have been described in de-
tail for individual recognition. This material is used to
monitor site-fenacity and pair fidelity of nesting
adults, and to get a rough estimate of population
turnover. Recording voices is also under considera-
tion as a non-invasive technique for separating in-
dividuals from each other. Moulted feathers have
been collected at nest-sites for a forthcoming DNA
analysis on individual idenfity, started by Johan
Ekenstedt in Umed University (unpublished). Nest-
confrols give also data on timing of nesting, quality
of nest-sites, cause of unsuccessful nesting, and
other topics on breeding biology.

Successful nest-sites have been visited in late
summer or early autumn fo confirm fledging of
young, by inspecting signs left by them. At the
same fime, the neighbourhood of the nest-sites
have been checked thoroughly for looking for prey
remains and possible human traces.

Estimating quality of nest-sites

Availability of high-quality nest-sites is a neces-
sary prerequisite for successful breeding of the Gyr-
falcon (Koskimies 1999). Falcons prefer twig-nests
built by Ravens, on ledges of abrupt cliff walls safe
from mammalian predators. Almost all nests have a
rocky overhang for protecting the nest from snow-
falls and rain.

If optimal Raven nests are not available in a
territory, some pairs have accepted Rough-legged
Buzzard Buteo lagopus and Golden Eagle Aquila
chrysaetos nests. Those nests usually do not have an
overhang, and they are easier for land predators to
access. Some Finnish pairs breed also more or less
regularly in twig-nests in pines, especially in eastern
Lapland (Cade et al. 1998, Mela & Koskimies 2006).

In spite of the importance of old twig-nests for
the Gyrfalcons, no detailed studies have been pub-
lished so far to describe their availability and quality
in an exfensive scale in Fennoscandia. In Finland,
eastern Finnmark and northern Sweden, | have
measured ca. 20 parameters from occupied nest-
sifes, as well as those Raven nests which have not

been used by the Gyrfalcon. In the 1990s | used a
simpler method by Barichello (1983), but in recent
years | have applied a more sophisticated meth-
odology by Wightman (2001).

According to my preliminary results, quality and
safeness of available nests varies considerably. In
many parts of the Finnish range there are not very
many optimal nest-sites, which has a negative ef-
fect on the density and dispersion of the Gyrfal-
cons. Nest-site distribution may have a stronger ef-
fect on Gyrfalcon’s distribution than on other cliff-
nesting raptors with less strict nest-site requirements
(e.g. Newton 1979).

Collecting and analysing of prey remains

Prey remains have been collected in an effec-
tive and standard manner both in June, when nes-
tlings are close to fledging, and in early September,
when fledglings have left the natal territory (Koski-
mies & Sulkava 2002). All bones, feathers and other
remnants of prey animals have been picked from
the nest, from nearby cliff ledges and below them.

Prey remains have been looked for also on top
of cliff above the nest, and on cliffs and high terrain
opposite to it. Parent birds prefer to sit and guard
their nest in those kinds of sites, as well as eat and
pluck prey animals before taking it to the nest. Near
many nests there are also dead trees, horizontal
free frunks and other kinds of popular sitting places,
under which remnants have been searched for.
These methods are similar to those used in Icelland
in the most thorough study of Gyrfalcon’s food in
the world (Nielsen 2003, 2004).

All prey remains have been dried and stored
for further analysis. A Finnish expert of the art, Prof.
emer. Seppo Sulkava, has identified the specimens
and counted the number of individuals (Koskimies &
Sulkava 2002).

Monitoring availability of prey

Abundance of the Willow Grouse seem to be a
key factor for successful breeding of the Gyrfalcon,
in addifion to undisturbed nest-sites (e.g. Cade et
al. 1998, Koskimies 1999, Potapov & Sale 2005). On
average, Lagopus sp. form generally over 90% of
the Gyrfalcon’s diet throughout the breeding sea-
son in many parts of the European range (Koskimies
& Sulkava 2002, Nielsen 2004, Nystrom et al. 2005).
The grouse are almost the only prey for half of the
year in Lapland, and at least in Iceland their avail-
ability is the most critical factor regulating the pro-
portion of falcon pairs which start to breed in early
spring (Nielsen 2003). A similar relationship most
probably exists in Fennoscandia.

The total population of the Willow Grouse in
Finland has been estimated recently at 60 000-
150 000 pairs, and that of the Ptarmigan at 3 000-
6 000 pairs (Koskimies 2005). The Willow Grouse is
supposed to be much more important prey for the
Finnish Gyrfalcons compared to the Ptarmigan, but
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in higher mountain areas in Sweden and Norway the
Ptarmigan is naturally very important (Nystrém 2005).

Finnish grouse populations have been moni-
tored annually by special censuses in late summer
since the mid-1960s, and with the so called wildlife
triangle censuses since the late 1980s (Lindén et al.
1996). Density estimates based on nation-wide line
fransect censuses exist from the 1940s (Merikallio
1958, VdisGnen et al. 1998). Although the Willow
Grouse population fluctuates cyclically, in the
longer run it has declined in recent decades
(Vaisénen et al. 1998). During the first years of the
21st century, however, the population in northern
Finland recovered locally to the highest level for
decades (Helle et al. 2005).

A basic problem with grouse monitoring data
for my research purposes is that there are too few
census routes in northern Lapland. For that reason |
have estimated relative fluctuations of the Willow
Grouse population from year to year by recording
all grouse seen or heard along my permanent
routes to and from the falcon nests. Because | ski
during winter and spring, and walk in summer and
autumn, | can freely observe all birds the day
round. | visit the same falcon territories from year to
year, and several times a year in the same manner
and along the same routes.

Because weather and time of the day may
vary, however, and because these factors have
effect on the observability of grouse, the total number
of individuals can not be taken as such to indicate the
real density of grouse. My statistics, however, can be
used to classify each breeding season into categories
of abundance (e.g. peaks and lows, as well as years
with increasing or declining populations).

Other kind of data may be found to indicate
the relative abundance of Willow Grouse in recent
decades in northern Lapland. There are still many
professional or semi-professional hunters, and they
will be interviewed to get additional information on
the changes of grouse populations in former years.
Northernmost line transects and local bird censuses
also give extra knowledge to evaluate fluctuations
of grouse populations (V&isGnen et al. 1998).

Other prey species do not have such a marked
impact on the percentage of breeding pairs, and
the number of nestlings they produce (e.g. Nielsen
2003, Nystréom et al. 2005). Fledged young, on the
confrary, probably hunt commonly other birds like
waders, waterfowl, gulls and ferns. Information on

their abundance in different parts of the range, and
in different habitats, are available from general bird
censuses. As we do not have good knowledge on
prey selection of young and immature Gyrfalcons,
however, there remains a problem to evaluate the
impact of abundance of various bird species on
the survival of falcons.

GYRFALCON POPULATIONS IN NORTHERN
FENNOSCANDIA

Number of pairs

| review shortly the recent status of the Gyrfal-
con populations in northern Finland, Sweden and
Norway, according to the results of the national
monitoring projects described above (e.g. Falkdo-
len et al. 2005, Ekenstedt 2006a, 2006b, Mela &
Koskimies 2006, Karl-Birger Strann unpublished). The
present population in northern Fennoscandia, from
Nordland and Jadmtland-Hdrjedalen in the southwest
to Finnmark in the northeast, is estimated at about 330
pairs. A general impression is that earlier population
estimates have been too low, especially in poorly in-
ventoried regions.

Comparable data on the number of pairs is
available at the moment from Finland and Sweden,
from the year 2000 to 2005 (table 1, fig. 1). Except in
Vasterbotten, field work effort has been at the
same general level in all study areas during those
years. Thus, the annual variation reflects mostly true
natural fluctuations in Gyrfalcon populations. The
proportion of successful nests has varied from about
40% to about 70% (fig. 2).

| have also compared preliminarily the density
of the Willow Grouses in Finnish Lapland with the
number of Gyrfalcon pairs (fig. 3). Grouse densities
are based on wildlife friangle censuses in August
(Lindén et al. 1996, Helle & Wikman 2006). Most of
the data, however, comes from southern Lapland,
south of the breeding range of the Gyrfalcon. But
also in the north grouse population reached its
peak in 2002-2004. Fig. 3 tends to indicate that
good grouse years are followed by an increasing
number of occupied territories and successfully
breeding pairs 2-3 years later, probably when the
nestlings raised in good years mature. In Iceland,
the number of occupied Gyrfalcon territories was
correlated with Ptarmigan density with a 3-year
time-lag (Cade et al. 1998). A more critical analysis
of our data will be made later.

Table 1. The number of occupied Gyrfalcon territories in Finland and in the three
northernmost counties of Sweden in 2000-2005.

Year 2000 2001 2002 2003 2004 2005
Finland 16 23 23 22 31 32
Norrbotten 33 32 35 27 42 37
Vasterbotten 12 12 14 15 21 2
Jamtland-Hdarjedalen 14 19 24 30 26 2
Total 75 86 96 94 120 2
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Figure 1. The number of occupied Gyrfalcon territories in Finland and in the three northernmost
counties of Sweden in 2000-2005 (for Sweden, in 2005 data available only from Norrbotten).
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Figure 2. The percentage of successful nests of the occupied Gyrfalcon territories in Finland
and in the three northernmost counties of Sweden in 2000-2005 (for Sweden, in 2005 data
available only from Norrbotten).
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Figure 3. The mean number of big nestlings per occupied Gyrfalcon territory in Finland and in
the three northernmost counties of Sweden in 2000-2005 (for Sweden, in 2005 data available
only from Norrbotten).
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Breeding productivity

The number of big nestlings per occupied terri-
tory has varied considerably between study areas
and years, from ca. 1.0 in poor years to ca. 2.2 in
best years (table 2, fig. 4). The time-series in fig. 4 is
too short to make any firm conclusions, but it shows
that in such a vast area the best and the worst
years are not identical. In addition, the amplitude
of annual variation is of the same order of magni-

tude from region to region. The same holds true also
for the average number of big nestlings per success-
ful nest, varying typically from ca. 2.1 to 3.5 (fig. 5).

The density of the Willow Grouse may have
some effect on the number of nestlings. The prelimi-
nary data from Finland shows a similar time-lag in
this respect than in the number of pairs (fig. ). The
same reservations concerning the grouse data must
be taken into account than said above.

Table 2. The mean number of big nestlings per occupied Gyrfalcon territory in
Finland and in the three northernmost counties of Sweden in 2000-2005.

Year 2000 2001 2002 2003 2004 2005
Finland 1.50 1.09 0.91 2.00 1.65 1.22
Norrbotten 1.09 1.63 2.23 1.44 2.33 1.86
Vésterbotten 1.58 0.75 1.71 1.40 2.00 2
Jamtland-Hdarjedalen 1.44 2.00 1.96 0.80 1.34 2
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Figure 4. The mean number of big nestlings per successful Gyrfalcon nests in Finland and in
the three northernmost counties of Sweden in 2000-2005 (for Sweden, in 2005 data available

only from Norrbotten).
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Figure 5. The number of occupied territories and successful nests of the Gyrfalcon in Finnish
Lapland in 2000-2005 compared to the mean density of the Willow Grouse (individuals/km?).
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Figure 6. The mean number of big nestlings per occupied territory and successful nest of
the Gyrfalcon in Finnish Lapland in 2000-2005 compared to the mean density of the Wil-

low Grouse (individuals/km2).

LONG-TERM TRENDS OF THE GYRFALCON
POPULATIONS

Data sources from past decades

Due to intensive egg-collecting, in parts of
northern Fennoscandia the size and density of Gyr-
falcon populations can be estimated at some cer-
tainty back to 150 years ago (e.g. Newton 1864-
1907, Sjdlander 1946). For other bird species, quanti-
tative data exist not earlier than in the 1910s and
1920s (V&isénen et al. 1998).

The Gyrfalcon was one of the most highly
prized and intensively sought birds among egg-
collectors in Lapland. Most Fennoscandian clutches
were collected in western Lapland and Finnmark.
Collecting was an international business and field of
interest, and the eggs taken were dispersed into
tens of museums and private collections. Much
fewer clutches were collected in eastern and
northern Lapland and eastern Finnmark. The major-
ity of the clutches known to me from various
sources have been faken from the 1850s to the
1930s. To relocate the origin of them reliably one
needs versatile professional knowledge. In addition
to abundance of Gyrfalcons, egg-collections give
data on clufch size, egg-size and timing of breeding.

Additional data on the occurrence of the Gyr-
falcon in Lapland from the late 1800s to the mid-
1900s can be found from tens of regional bird fau-
nas, which were based mostly on non-systematic
and non-quantitative observations by local or trav-
elling naturalists. The information on all birds breed-
ing in Lapland increased considerably from the
1960s to the 1980s because of markedly increased
number of bird watchers. The two atlas projects in
1974-1979 (Hyytid et al. 1983, Koskimies 198%a), and
in 1986-1989 (Koskimies & Vdisdnen 1991, V&isGnen
et al. 1998), provided some new information on the
occurrence of the Gyrfalcon in Lapland.

Earlier interpretation of population changes

Earlier authors have published more or less an-
ecdotal information indicating a negative trend of
both Gyrfalcons and their prey (e.g. Sjdlander 1946,
Temmeraas 1993, Cade et al. 1998, Vdaisdnen et al.
1998, Koskimies 1999). | have preliminarily re-thought
old data sources more critically, and compared
them with my modern knowledge. | doubt that es-
pecially Temmeraas (1993, 1994) exaggerated the
population decrease due to invalid methodology
and non-representative sampling.

In the early 1990s Teammeraas (1993) confrolled
29 Gyrfalcon nesting sites, which were occupied in
western Lapland and Finnmark in the mid-1800s ac-
cording to egg-collections. Because he found a
pair nesting in only three of those cliffs in a single
year, and older traces of Gyrfalcon’s in another
three sites, he concluded that there were only 19%
of the pairs left. He repeated this statement in later
publications (Temmeraas 1994, 1998).

Gyrfalcon pairs do not breed every year, how-
ever, especidlly if the densities of Willow Grouse and
Ptarmigans are under a certain limit. In Iceland, for
example, the amplitude of variation of the Ptarmi-
gan population has been 4.2, while the amplitude
of the Gyrfalcon territorial population has been 1.5,
and that of the of Gyrfalcon breeding population
3.6, respectively (Cade et al. 1998). This same data
by Olafur K. Nielsen from 1981 to 1996 shows that, of
the 804 observation years for occupied territories,
355 (44%)had no sign of breeding, 72 (9%) had
failed breeders, and 377 (47%) had successful
breeders. Every year a significant part of the territo-
rial birds remain non-breeding, as confirmed by my-
self also in Lapland. In addition, during the last 15
years | have found several territories with a breed-
ing pair in only one or two years. They have found a
better territory further away, or remained non-
breeding, or a lone bird has remained un-paired at
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the site for years for many possible reasons. Some
territories, occupied in the early 1990s, remained
without a single sign of a visit by a Gyrfalcon, and
then abruptly a pair appeared and started fo
breed in successive years.

It is common that breeding pairs change often
nest-sites, which makes it difficult to monitor the frue
number of pairs if all suitable nest-sites in the study
area are not controlled annually. A high number of
pairs have up to 3-5 alternative nest-sites, in many
cases up to 10-17 kilometres away (Cade et al.
1998). Those nest-sites used in the mid-1800s may
have become unsuitable for several reasons during
the past 150 years. Only a thorough search for all
available nest-sites within the territories under con-
trol could verify whether falcons were breeding in
other nest-sites of the same territories or nof.

A serious flaw of the straightforward compari-
son between old data and a single-year check of
the tradifional nest-sites is also the fact that not alll
territories within a coherent study area were con-
frolled by Teammeraas (1993). The nest-sites from old
sources were distributed in western Lapland and
Finnmark in a region which have more breeding
pairs than those inspected; egg-collectors did not
find every nest in a certain geographical area. It is
possible that the locations of occupied territories
have changed during decades for several reasons,
and checking only the classical ones does not give
reliable information of the total population. Actu-
ally, I and the present Norwegian colleagues (Arve
@stlyngen, Karl-Birger Strann et al. unpublished)
have found that there really exist many other active
territories than those confrolled by Temmeraas
(1993) in the same area. In addition, for many of the
pairs which he did not find 15 years ago, an alter-
native active nest-site has been found in the very
same territories later on. Thus, the Gyrfalcon popu-
lation has been markedly higher in the early 1990s
than suggested by Temmeraas (1993).

Further methodological aspects for trend re-

evaluation

In order to make a methodologically valid and
more reliable evaluation of the long-term populo-
tion trends, a critical researcher must study all
available old data sources (egg-collections, ar-
chives, literature etc.) from various parts of the Fen-
noscandian range. Comparison of a group of single
nest-sites does not give reliable results, if for some
reason or other, a number of nestssites have
changed over the decades. A multi-year data base
from both old times and the present is needed to es-
timate the probable number of breeding pairs and
their density in the same geographical areas during
several periods in the history, to counterbalance im-
pact of short-term fluctuations on the long-term trend.

One example of a questionable interpretation
of the long-term, permanent population decline is
based on a comparison of the present densities
with those published by Sjolander (1946) from
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northern Sweden a century ago. His highest densi-
fies were recorded in fairly small areas in a peak
year of the Norwegian lemming Lemmus lemmus. In
general, during those years populations of Lagopus
sp. and other grouse species are also at their peak,
because predators concentrate to prey on abundant
vole populations. Gyrfalcon populations were probao-
bly exceptionally dense during the exceptional lem-
ming years, when, for example, Suomalainen (1912)
saw 29 falcon clutches at one dealer in Karesuando,
Sweden (see also Cade et al. 1998).

To make a reliable density estimate of the Gyr-
falcon, a long study period is necessary. In parts of
the study area of Temmeraas (1993), for example,
we have recently found markedly more pairs with
a higher density than he found about 15 years ago.
Part of the reason is our befter knowledge and
coverage of the study area and population (see
above). In addition, very many new pairs have set-
fled to territories which were unoccupied for years
or even decades. Neighbouring pairs have nested
in several occasions from five to ten kilometres from
each other. The density of the Gyrfalcon has not
been higher than that in many parts of the species’
range without any human threats and plausible
population declines (Clum & Cade 1994, Cade et
al. 1998, Potapov & Sale 2005). Tammeraas (1994)
most probably exaggerated also the long-term de-
cline of the Willow Grouse populations. In northern
Finland, for example, in 2002-2004 the density of
grouse reached temporary peaks comparable to
those in the mid-1900s (Helle & Wikman 2002, 2006).

PROSPECTS FOR FUTURE RESEARCH

Research topics

Most researchers of the Gyrfalcon in northern
Fennoscandia have focused on the number of
nesting pairs and breeding success. This kind of
monitoring projects are necessary for conservation
and management, but a more versatile research
programme is needed to implement effective con-
servation measures in the future (Koskimies 1999).

When preparing the Action Plan, the world ex-
perts of the Gyrfalcon recognized many topics with
inadequate knowledge (Koskimies 1999). | have
listed those and some additional research needs in
table 3, as well as proposed some species-specific
management techniques in relation fo the same
themes (see also Koskimies 2006).

The highest priority in the future research needs
should be set to topics which are connected to
identifying limiting environmental factors and den-
sity regulation of Gyrfalcon populations, and to their
ability fo renewal. The poorly known parameters
include, for example, habitat use, home range and
dispersal ecology, genetics of a population and
genetic relationships between neighbouring popu-
lations, wintering ecology, energetics, pair formao-
tion, and integratfion of immatures into breeding
populations.
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Table 3. Threats, conservation measures and research needs of the Gyrfalcon (importance in parenthesis
according to Koskimies 1999: | = high, Il = medium, Il = low). This list includes only the most important threats
in the Nordic countries and special research needs to study them more properly than at present. In addition,
population dynamics of the Gyrfalcon (population size, natality, mortality, movements) should be an integral

part of research and monitoring.

Threats Conservation measures

Research needs

* Reduced prey numbers ()
- hunting

- degradation of habitat -
- disturbance -
- mammalian predators -

- reindeer fences

Grouse conservation * Food availability
hunting regulations - grouse abundance
protected areas - effects of hunting
land use planning - food of falcons

frapping of other predators

Disturbance of nest sites (1)
- snow mobile traffic

- ecotourism

- hiking

- bird watching and photographing

- rock climbing

Habitat destruction (ll)

- newroads

- snow mobile routes

- tourism infrastructure
- cottages

- reindeer fences

- powerlines

Robbing of nests (II)

- egg-collecting

- falconry

- falcon production in captivity
(incl. hybrids)

Shooting adults, destroying nests (ll)
- game keeping

Reduced Raven nest numbers (I}
- decline of Raven population

Collisions (lll)
- reindeer fences
- powerlines

Chemical contamination (Il
- long-distance fallout
- waterfowl (esp. coastal in winter)

Land use planning
snow mobile routes
fracks, skiing routes
coftages, huts
photography licenses
education

arfificial nests

Habitat protection
protected areas
management of other
areas

Concealing of nests
wardening
education

artificial nests

Education

wardening

Artificial nests
feeding of Ravens

Land use planning

Reducing of chemicals

*  Susceptibility to dist.
- quality of nest sites
- use of artificial nests

* Habitat quality

- use of habitat

- crifical habitat
needs

* Falcon trade
- captive breeding
- DNA-identification

*  Aftitudes by public

*  Artificial nests

- Raven monitoring

- availability of nat.
nests

*  Susceptibility

*  Analysis of chem.

Intensifying monitoring of natality and mortality,
and factors influencing them is of basic impor-
tance. One of the most important gaps in our
knowledge is the almost total lack of data on sur-
vival rates of both adults and young. As changes in
mortality have more direct and stronger effect on
the number of breeding pairs than changes in na-
tality, information on mortality is essential to analyse

more securely the viability of the Fennoscandian
populations. Dispersion and site-fidelity, also poorly
studied, are closely connected to survival and
population turnover, as well as recruitment of new
birds intfo a population.

It seems that the present reproduction will
counter the mortality, but we cannot prove it ade-
quately. In addition to demographic factors, there
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also exist geographic, genetic, habitat-specific,
food-specific and other environmental factors,
whose impact on the viability of populations we
cannot evaluate adequately.

Research on the Gyrfalcon is not solely biology.
As many types of human activities have effect on
the habitat, food, nest-sites and other key factors in
the life of falcons, studies should include also non-
biological objects, methods and expertise.

Availability of food

The Gyrfalcon is totally dependent on Willow
Grouse and Ptarmigan populations for food during
most of the year. Knowledge on grouse population
dynamics is very important for Gyrfalcon research
and conservation (Koskimies 1999). In Sweden and
Norway, ecology of these key prey species has been
studied actively for decades (e.g. Steen 1989, Hornell-
Willebrand 2005), but in Finland data is more scanty.

We should know more especially on the critical
habitat requirements of grouse in various parts of
the Gyrfalcon’s range. Natural and human-caused
factors affecting on natality, mortality and dispersal
should be studied more carefully. Hunfing has at
least in some circumtances negative effects on
grouse populations (Brgseth et al. 2005, Hornell-
Willebrand 2005), but this problem must be studied
more extensively to get truly representative results. Un-
fortunately, there is only limited information on the pos-
sibilities of increasing the density of grouse populations.

Although there is no precise, comparable and
quantitative data on the long-term frends of
Lagopus sp. populations in northern Fennoscandia,
some indirect data point to higher peak densities in
the late 1800s and the early 1900s (Temmeraas
1994, Koskimies unpublished). Local and regional
variation has been typical for population fluctua-
tions of grouse, and there are both natural and hu-
man-induced factors affecting on them. Low densi-
ties have been recorded also decades ago.

As Temmeraas (1994), Hoimberg & Falkdalen
(1996), Cade et al. (1998), Koskimies (1999), Nielsen
(2003), Nystréom et al. (2005), Potapov & Sale (2005)
and other authors stress, the density of Lagopus sp.
is of critical importance of the viability of Gyrfalcon
populations all over the range. We do not know,
however, what is the critical regional grouse den-
sity, below which Gyrfalcons have significant diffi-
culties fo find enough food for starting fo breed and
to feed young. Partly this problem is due to poor
data on the size of the home range in various habi-
tats. In Iceland, Nielsen (2003) has data on the den-
sity level of Ptarmigans needed for successful
breeding of the Gyrfalcon, but in Fennoscandia hunt-
ing habitat of the falcons is different from his area.

Food choice

Prey selection has been studied in many parts
of the Gyrfalcon’s range (e.g. Clum & Cade 1994,
Cade et al. 1998, Koskimies & Sulkava 2002, Nielsen
2003, Nystrom et al. 2005, Potapov & Sale 2005). The
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most popular method has been collecting prey re-
mains at and near nest-sites. There are some
sources of error in this method, and it should be
compared with more accurate and precise meth-
ods like video-filming and observations from a hide
to get a beftter idea of the reliability and represen-
tativity of the results. Modern camera technology
allows monitoring via camera set even in as arctic
conditions as in Greenland (Booms & Fuller 2003).

Almost all information on food of Gyrfalcons
comes from the breeding period. Automatic cam-
eras, telemetry and other innovative techniques
should be developed to study food also outside the
breeding season. These techniques also help to
study behaviour of the Gyrfalcon, e.g. related to
feeding and other behaviour at nest-sites (e.g.
Temmeraas 1989, Booms & Travis 2003)

Availability of nest-sites

In addition to food, availability of safe twig-
nests built by Ravens is another critical factor hav-
ing effect on the viability of Gyrfalcon populations.
Monitoring of Raven populations is an important
part of a valid Gyrfalcon monitoring and conserva-
tion project. Recently, worries have been expressed
on the viability of wintering Raven populations es-
pecially in Finland and Sweden where there might
be lack of winter food for Ravens due to new EU
legislation forbidding slaughter of reindeers outside
of a few central slaughterhouses (Koskimies 1999).

Unintentional disturbance of nest-sites is a grow-
ing problem for Gyrfalcons. Ecotourism and other out-
door activities have led to a growing number of peo-
ple who visit wilderness and high cliffs especially in the
most critical period in late winter and early spring
which pose a threat of high importance to Gyrfalcons
(table 3, Koskimies 1999, Mela & Koskimies 2006).

Reactions towards humans, and susceptibility
to disturbance, varies between falcon pairs, but the
information on reactions fo various human activities
is still too anecdotal and unsystematic. As we can
not make scientifically controlled experiments with
such a threatened species like the Gyrfalcon, all
random experience collected in monitoring pro-
jects should be gathered and analysed thoroughly. A
territory- and nest-site-specific evaluation of suscepti-
bility to disturbance should be made, as a part of ap-
plying the general Action Plan regionally and locally.

Gyrfalcons accept artificial nests (e.g. Tem-
meraas 1978, Hansen 1994, Johansen & @stlyngen
2004, Frydenlund-Steen 2005). Building of arfificial
nests as a method for fransferring disturbed pairs to
safer nest-sites should be studied in a systematic way.

Habitat quality

In addition to food and nest-sites, we should
study also other key factors of Gyrfalcon’s habitat,
and the use of home range by both breeding and
non-breeding falcons. Better understanding of the
habitat requirements of both the falcons and their
main prey are essential fo plan and implement ef-
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fective management measures. We should study
various types of human activities and their versatile
effects on all types of habitat factors. Many kinds of
construction, tourism and other activities deteriorate
at least locally the quality of the habitat, and they
pose serious threats to many pairs (Koskimies 1999).

One example of a poorly-documented threat
are reindeer fences, totalling to tens of thousands
of kilometres all over northern Fennoscandia. They
might be detrimental directly to many Gyrfalcons,
but especially to Willow grouse and Ptarmigans.
They may kill hundreds of thousands of grouse in
northern Fennoscandia every year (Bevanger &
Braseth 2000). Red foxes Vulpes vulpes patrol along
the fences, which has considerably helped these
animals fo survive over the subarctic winter. In sum-
mer, an expanding and increasing fox population
may have a growing negative effect on breeding
success of Willow Grouse and other land birds.

The study of habitat use and evaluation of the
most crifical habitat needs requires telemetry. The
Gyrfalcon, however, has been regarded as a very
sensitive species to any exira disturbance, like a
fransmitter, especially in cold and dark wintertime.
That is why researchers in Fennoscandia have re-
tained from fitting transmitters on these birds living
over winter in harsh conditions. Many successful
studies in Greenland and Alaska, e.g. by the Pere-
grine Fund, however, point to possibilities of this
technique, especially when the fransmitters gef
smaller and lighter, and can be monitored via satel-
lites. Because of confroversial arguments over the
suitability of this methodology to the Gyrfalcon,
specialists on this technique must carefully plan a
non-harmful study for Gyrfalcons.

Intentional destroy

Although illegal all over the Gyrfalcon’s Euro-
pean range, taking of eggs and young for collec-
tions and falconry still seems to continue (e.g. Fry-
denlund-Steen & Sgrli 2005). True scale of robbing of
clutches and broods shall be examined carefully in
the field during the nest-site confrols.

Recently, both environmental administration
and non-governmental organizations have started
to work together in Scandinavia and Finland to
map the present scale of bird crime. At the same
time, covering all nest-sites under monitoring and
most susceptible nests under intensive wardening
(Frydenlund-Steen & Serli 2005), robbing business will
become much more risky than before.

To evaluate the extent of robbing eggs and
nestlings, as well as shooting of wild birds and the
whole trade of living and dead falcons, conserva-
tionists should control falconry birds, captive breed-
ing programmes, various collections efc. fo study
the origin of individuals, most effectively with mod-
ern DNA analysis (Cade et al. 1998, Koskimies 1999).

Chemical contamination and climatic warming

There are controversial results of the amount of
chemical contamination in the eggs and tissues of
the Gyrfalcon in northern Europe (e.g. Cade et al.
1998, Koskimies 1999, Potapov & Sale 2005). Al-
though pesticides and other harmful contaminants
probably do not pose as serious a threat to Gyrfal-
con populations as to Peregrine Falcons Falco
peregrinus, their levels and possible impacts should
be monitored regularly and in different habitat
types. Although DDT, PCB and other dangerous
compounds are not allowed anymore at the same
scale than during the past decades, new com-
pounds like bromide flame retardants may become
harmful to this kind of top predators.

Climatic warming may become the most ex-
tensive and serious environmental threat to Subarc-
fic and Arctic Gyrfalcon populations, as well as
whole northern ecosystems. Koskimies (1999) could
not evaluate its future impact in any detail. Lately a
growing number of studies has been published on
the possible impact of warmer climate on many
animal and bird species in the Arctic, where the
climate is supposed to warm up by over five de-
grees centigrade by the year 2100. Recently, e.g.
ACIA (2005) and Lovejoy & Hannah (2005) have
reviewed the newest knowledge.

Long-time data setfs of the Gyrfalcon have
proved to be very valuable both for the research
and conservation of the species itself, as well as
indicating human-caused changes in the food web
and environment in which falcons form an integral
part. Museum specimens, egg-collections and other
types of old data on the numbers, distribution and
breeding biology can be used also for evaluating the
effect of large-scale environmental changes like
chemical contamination and climatic warming.

The Fennoscandian Gyrfalcon project

A co-Nordic research project planned by Pertti
Koskimies (Finland), Karl-Birger Strann (Norway) and
Johan Ekenstedt (Sweden) will be started in ifs full
scale in 2007, after two preliminary years of devel-
opment. The main aim is to standardize the long-term
monitoring and management of Gyrfalcon popula-
fions in northern Fennoscandia. The study includes
several special projects which are integrated to form
a coherent work for collecting necessary information
for effective and practical conservation of the total
population, in lines with the need of further research
delineated by Koskimies (1999) and reviewed above.

The main aims of the study include:

-Standardizing field work in detail and combin-
ing results in a very large, ecologically meaningful and
versatile range, so that the results can be applied to
other parts of the circumpolar breeding area.
-Intensive mapping of breeding pairs and

measuring of breeding productivity for evaluating
the absolute population size and its fluctuations, as
well as the factors behind the changes.
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-Measuring habitat requirements, home range
and habitat use, nestsites, food availability and
other critical factors and threats of the species, and
studying the use of habitats.

-Developing population model for estimating the
viability of both national populations and the meta-
population in the whole of northern Fennoscandia.

-Studying migration and dispersal patterns, site-
tenacity, longevity, causes of death and popula-
tion turnover, as well as gene flow and genetic relo-
tionships between different parts of the range, by
ringing. telemetry, DNA analyses and other non-
invasive methods.

-Measuring the levels of pollutants in Gyrfalcons,
their eggs and young, and in food animals.

-Evaluating the impacts of conventional threats,
and including proposed effects of climatic warm-
ing, for the population development and conserva-
tion status, and developing effective conservation
measures against their influence.

The Gyrfalcon is a top predator, and the study
aimed at effective conservation of viable popula-
tions must include the whole food chain on which
the species is dependent. Our project will include a
very interesting comparison between inland and
coastal populations, whose habitats, prey selection
and other ecological parameters differ in many
respects. In spite of this, the populations and indi-
viduals interact with each other, because espe-
cially immature birds from Finland and Sweden mi-
grate towards the Norwegian coast for winter
(Koskimies unpublished).
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ACTION PLAN FOR THE GYRFALCON (FALCO RUSTICOLUS) IN EUROPE

PERTTI KOSKIMIES
Vanha Myllylammentie 88, FI-02400 Kirkkonummi, Finland; pertti.koskimies@kolumbus.fi

The Gyrfalcon is one of the rarest diurnal bird of prey in Europe. Its breeding range is confined only to
the Arctic and Subarctic regions in the north. The Gyrfalcon has been classified as vulnerable in Europe (re-
cently provisionally as rare) due to low population numbers, past population decline and suscepfibility fo
versatile threats. An expert group compiled an Action Plan on behalf of BirdLife International and the Com-
mission of the European Union to direct and implement practical conservation measures needed to guaran-
tee the viability of the Gyrfalcon populations in northern Europe. This paper is a shortened review of the Ac-
tion Plan aimed to set the guidelines also for further research.

Key words: Gyrfalcon, conservation, action plan, Europe.

NAAH MEPOMPUATUMA MO OXPAHE KPEYETA (FALCO RUSTICOLUS) B EBPOIE. M. Kockumuec. KUPKKOHYMMMU,
PUHAAHAMS.

KpeueT — 0AMH 13 COMbIX PEAKMX BUAOB AHEBHbIX XMLLIHbBIX NMTULL EBPOMbI. ErO rHe3A0BOM ApPEaA OrpaHmnym-
BAETCH APKTUHECKMMM U CYOAPKTUHECKMMM PAMOHOMMK. B EBpONeE, KpeyeT OTHECEH K KATErOPMM YA3BMMbIX
BUMAOB (C B MOCAEAHEE BPEMS MPEABAPUTEABHO KAQCCUMPULMPYETCA KAK PEAKMM) M3-30 HU3KOM YUCAEHHOCTH
NOMNYAALMM, €€ COKPALLLEHMS B MPOLLUAOM, O TAKXKE BOCAPUMMYMBOCTU K PASAMYHOTO POAQ HETATUBHBIM dDAK-
Topam. OT umenun opranmsaumm BirdLife International n Komumccum EBpocotosa, akcnepTHas rpynna CocTa-
BUAQ [TAOH MePONPUATHUM MO KOOPAMHALMKM 1 PECAM3IALMM MEP MO OXPAHE BMAQ C TEM, 4TOBOLI obecneyuTb
BbDKMBAHME MOMYAILLMI KpeveTa B cesepHom Espone. B AaHHOM paboTe NpeACTOBAEH KPATKMIM 0B30p 3TOro

MAQHQ, FTA€ OrOBAPMBAIOTCS M HAMPABAEHMSA AAS BYAYLLIMX MCCAEAOBAHMI.

KatoyeBble CAOBQ: KpPEeYeT, OXPAHA, MAOH meponpuatuin, Espona.

PREFACE

The European Union has published action plans
for conservation of the 23 globally endangered bird
species living in Europe (Heredia et al. 1996). In ad-
dition, similar plans have been published also for
eight priority bird species of special conservation
concern in Europe (Schaffer & Gallo-Orsi 2001). At
present there are several additional plans of the
priority species recently published or under prepa-
ration. The Gyrfalcon belongs to this third group of
species.

In 1998 EU Commission asked BirdLife Inferna-
tional to prepare a European-wide action plan for
the Gyrfalcon, according to general guidelines set
by the Commission. | was asked to act as a com-
piler for the plan, to write a draft, gather a specialist
group for a workshop, and write the final draft after
consultation of the attending specialists and other
major experts of the species.

This paper describes the action plan, published
in the European Commission’s Internet pages
(Koskimies 1999), as a shortened version. It includes
some up-dated information on the present status
and classification of this threatened species, as well
as recent conservation measures, country by coun-
tfry, based on the material at my disposal. The list of
threats and conservation measures and their
evaluation have remained exactly the same as in
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the original action plan, including a summary of
reasoning for each of them. | have excluded the
Annex of the original action plan, listing the recom-
mended measures by country.

The plan intends to provide a framework of ac-
tion for the governments, non-governmental con-
servation organizations, and individuals responsible
for, or interested in, the conservation of the Gyrfal-
con. The Gyrfalcon is a site-tenacious species
breeding in traditional sites which can be preserved
by national legislation and other measures.

This Action Plan is primarily targeted to and
needs active implementation in those European
countries where the Gyrfalcon breeds: Iceland,
Denmark (Greenland), Norway, Sweden, Finland
and Russia west of the Ural Mountains. The Gyrfal-
con often remains resident on its breeding range
throughout the year, but some birds, especially ju-
veniles and also a minority of adults, disperse hun-
dreds of kilomefres south of the breeding range or
to the coastal regions in winter.

INTRODUCTION

The Gyrfalcon is distributed circumpolarly in the
Arctic. It does not belong to the world list of threat-
ened birds by BirdLife International and The World
Conservation Union, IUCN (BirdLife Internatfional
2000, Hilton-Taylor 2000). In Europe, however, the



STATUS OF RAPTOR POPULATIONS IN EASTERN FENNOSCANDIA.
Proceedings of the Workshop, Kostomuksha, Karelia, Russia, November 8-10, 2005.

species was classified as vulnerable by Tucker &
Heath (1994), having fewer than 2,500 breeding
pairs (Greenland included). Recently, BirdLife Inter-
national (2004) classified it provisionally as rare, af-
ter slightly modified criteria. In addition, BirdLife In-
ternational classified it as category 3 among the
Species of European Conservation Concern: spe-
cies whose global populations are not concen-
trated in Europe, but which have an unfavourable
conservation status in Europe (Lindberg 1994,
BirdLife International 2004).

The Gyrfalcon is listed in Annex | of the EU Birds
Directive (1979), and it has been included in the list
of priority species of the directive. It belongs also to
the species listed in Appendix | of the Convention
on the Conservation of European Wildlife and Natu-
ral Habitats (Bern Convention, 1982) and the Con-
vention on International Trade in Endangered Spe-
cies of Wild Fauna and Flora (Washington Conven-
tion or CITES, 1975). The Gyrfalcon belongs to spe-
cies of special European concern in the 1997 list by
the Council of Europe. These conventions, together
with the Biodiversity Convention (1992), provide an
adequate legal framework for the international co-
operation in conservation of the Gyrfalcon and ifs
habitat, and all the countries where the species
occurs are encouraged to implement them fully.

In Europe the Gyrfalcon is a rare species (e.g.
Lindberg 1994, Falkdalen & Blomqvist 1997, Cade et
al. 1998). As a breeding species it is confined to
Greenland, Iceland, Fennoscandia and northern
Russia. At least in northern Fennoscandia the popu-
lation seems to have declined considerably in the
late 19th and early 20th century, possibly due to
infensive and large-scale egg collecting and simul-
taneous shooting of adults for decades, decline of
the Willow Grouse Lagopus lagopus and Ptarmigan
L. mutus populations, and habitat deterioration
(e.g. Rassi et al. 1992, Temmeraas 1993, 1994, 1998,
Vdaisdnen et al. 1998). Gyrfalcon populations con-
finued to be stressed at least locally up fo the late
1900s due to shortage of food, habitat destruction,
disturbance of nest sites, and illegal removal of
eggs and young for collections and falconry (e.g.
Temmeraas 1993, 1998, Cade et al. 1998, but see
Koskimies 2006).

Preparation of the action plan

A workshop to compile this action plan was or-
ganized at Kilpisjérvi biological station, Finnish Lap-
land, on 6-7 March 1999. Representatives from the
following countries were present: Finland (Pertti
Koskimies), Iceland (Olafur K. Nielsen), Norway (Karl-
Oftfto Jacobsen, Kenneth Johansen, Arve @stlyn-
gen), Sweden (Johan Engstrém (t), Ulla Falkdalen,
Peter Lindberg), and USA (Tom J. Cade). The Gyr-
falcon’s status and threats were thoroughly dis-
cussed, and the most important actions to safe-
guard its future in Europe were outlined.

In addition to above listed contributors, Tom
Christensen  (Greenland),  Torsten  Stjernberg

(Finland), Eugene Potapov (Russia), and Torsten
Larsson and Martin Tjernberg (Sweden) commented
on the first draft. The information on especially the
life history in this action plan is based on a thorough
literature review by Cade et al. (1998).

The conservation status and threats to the Gyr-
falcon are fairly well understood, although there is
very limited knowledge on many basic population
parameters such as mortality, longevity, dispersal
and main reasons of death. The most important
aims of research in the near future are fo make a
demographic population model and to study the
use of habitat by the species. Information on these
aspects is badly needed to conserve viable popu-
lations effectively. Gyrfalcon populations respond
to long-term, more or less cyclic fluctuations of the
grouse populations, and ecology of the falcon must
be studied and populations monitored preferably
for several decades to get reliable results through-
out a cycle. The number of territorial pairs in Ice-
land, for example, has changed by a factor of 1.5
from low to high years (Nielsen 1999). Fluctuations of
the number of breeding pairs and of the breeding
success are much higher.

Table 1. Estimated number of territorial pairs of the
Gyrfalcon in the European range states in the late
1990s.

Finland 20-30
Greenland 500-1000
Iceland 300-400
Norway 250-385
Russia 100-300
Sweden 80-135
Total 1250-2250

BACKGROUND INFORMATION

Distribution and population

The Gyrfalcon is distributed circumpolarly over
the large part of the tundra zone and at the north-
ern limit of the coniferous forest zone, including Arc-
fic-alpine mountainous regions. In Europe it breeds
in Greenland, Iceland, Norway, northwestern Swe-
den, northern Finland, northern half of the Kola Pen-
insula and along the timber line east of the Kanin
peninsula. Within EU the species breeds only in
northern Finland and Sweden. The majority of the
adult population probably stays in the breeding
areqa, except for high Arctic, throughout the year,
but at least part of the immature and some adult
birds winter in coastal areas of the Aflantic or Arctic
Ocean.

The population is fairly well known in Fenno-
scandia and Iceland but poorly so in Greenland
and especially Russia. According to the most recent
information compiled for this report, there are 1250-
2250 territorial pairs in the whole of Europe (table 1).
Earlier estimates do not deviate markedly from this
(Lindberg 1994, Cade et al. 1998, see also Gensbal
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& Koskimies 1995, Falkdalen & Blomqvist 1997, Fry-
denlund-Steen 1999). The total population in
Europe has probably remained at the same gen-
eral level since the mid-1900s, although numbers
appear to have declined af least locally in northern
Fennoscandia and northwestern Russia also during
the late 20th century (Temmeraas 1993, 1994,
Lindberg 1994, Gensbgl & Koskimies 1995, Ahlén &
Tiernberg 1996, Koskimies & Kohanov 1998, Vdaisdnen
et al. 1998, Koskimies 2006).

Life history

Breeding

The Gyrfalcon breeds on a ledge or in a cavity
of a steep cliff, usually in an old stick nest of another
species, in particular Raven Corvus corax, but
sometimes Rough-legged Buzzard Buteo lagopus.
The nest site has to provide shelter from mammalian
predators, wind, rain (snow cover) and extreme
exposure of sunlight by a well-developed over-
hang. Birds also accept arfificial stick nests (e.g.
Temmeraas 1978). If Gyrfalcons are short of suitable
cliffs they breed sometfimes in stick nests in trees,
more commonly in Arctic Russia and Siberia than in
northwestern Europe. Usually a pair has 2-5 alternate
nest sites within ca. 10 kilometres (Cade et al. 1998).

The female starts laying already in April. The
normal clutch size is 3-4 eggs, and they are incu-
bated 34-36 days mostly by the female. The young
are brooded still up to the age of 10-32 days.
Fledging period is 45-50 days, but after that the
young are dependent on their parents for several
weeks. They disperse from the natal territory usually
3-4 weeks after fledging.

In most populations the mean productivity is 1-
2 fledglings per breeding attempt or 2-3 fledglings
per successful pair. The number of successful pairs,
more variable annually than the average number
of young, varies usually from ca. 30 to 80% and is
dependent on weather conditions during the early
phase of nesting and the abundance of food.
Heavy snowstorms or low temperature lasting for
days during March and early April may prevent the
female from reaching the required condition for
egg-laying. Most birds probably start breeding at 2—
3 years old, some at 1 year old in good grouse
years (Cade et al. 1998).

Feeding

The Willow Grouse and the Ptarmigan are the
main prey of the Gyrfalcon in the whole range and
throughout the year (Cade et al. 1998, Koskimies &
Sulkava 2002). During courtship, laying, incubation,
and early nestling period falcons in some areas
feed almost 100% on Lagopus sp., as well as during
winter. A pair has been estimated to consume ca.
470 g of grouse per day (Tgmmeraas 1994). A pair
with four young requires, on average, 1160 g bio-
mass/day (a litfle more than two adult grouse,
Lindberg 1983). During the nestling period the fal-
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cons start to take other prey in varying degrees,
e.g. waders, larids, ducks and goslings, and even
passerines.

Breeding Gyrfalcons may hunt in an area of at
least 300-600 km?2 and often many times larger, thus
ranging some dozens of kilometres from their nest.
They probably concentrate, however, in the most
productive parts of the home range. The proportion
of waterfowl, waders, larids and other medium-
sized birds is higher, on average, for pairs nesting
near coast, lake, wetland or peatland areas than in
homogenous heathland habitats (Cade et al. 1998).

Habitat requirements

The Gyrfalcon breeds in cold, Arctic and Sub-
arctic latitudes, and in Arctic-alpine zones at or
above ftreeline, including sea-cliffs and islands. In
Fennoscandia and Russia it breeds also in broken
and barren pine or birch forests along river valleys
and near mountain bases.

The most important habitat requirement is a
safe nest site on a shelf of an abrupt cliff. Unless
based on seabird colonies near-by, Gyrfalcons
normally hunt over wide area of open terrain with
short, sparse vegetation or willows and other shrub,
or around large bodies of water.

THREATS AND LIMITING FACTORS

The following probable threats to the European
Gyrfalcon population in the next few decades are
listed in their order of importance. There is also a gen-
eral more hypothetical threat than the others: climate
change. The Gyrfalcon, confined to the Arctic zones
of the Earth, may be one of the species affected most
negatively by marked warming of the Arctic zone
(e.g. Green et al. 2001). Climate change may also
have a considerable effect on its prey populations.
Because this change probably affects the Gyrfalcon
more slowly than the following threats, and due to the
difficulties in estimating its effect, it has not been taken
into further account in the action plan.

Reduced prey numbers

The Gyrfalcon is peculiar among raptors for go-
ing from courtship to late nestling period by preying
on the adult segment of the main prey populations,
the Willow Grouse and Ptarmigan, during annual
low point in their numbers, even in the harsh envi-
ronment of the high Arctic. Grouse are usually the
only available prey during the most critical periods
in winter and spring, and their decline may cause
serious difficulties for the birds to over-winter and
reach necessary physical condition for breeding.

Especially in Fennoscandia, Lagopus sp. popu-
lations seem to have declined at least locally in
recent decades (VdisGnen et al. 1998). Possible
reasons for the reduced food supply are said to be
excessive hunting, expanding red fox Vulpes vulpes
populations, disturbance by snow mobile traffic,
and changes in vegetation from overuse of forage
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by livestock and reindeer (e.g. Temmeraas 1993,
1994), but the problem needs further study.
Importance: high

Disturbance of nest sites

The Gyrfalcon is a sensitive species to human
activities near its nest site. Pairs are confined to fra-
ditional nest sites which are scarce in many areas.
Due to a long breeding season and the time re-
quired for the young to become independent, the
female seldom has time enough to lay a repeat
clutch if the first has been lost (Cade et al. 1998).

Hiking, rock climbing, bicycling, skiing, driving
snow mobiles, and all other kinds of outdoor activi-
ties have become more popular all over northern
Europe. Also too eager bird-watchers and nature
photographers as well as scientists, rangers and
other field workers may unintentionally disturb birds.

Importance: high

Habitat destruction

In addition to availability of prey, also other en-
vironmental factors of a habitat must remain in a
natural state to hold a viable Gyrfalcon population.
The most serious changes include building of dams
and reservoirs, roads, snow mobile and skiing routes,
and other tourist infrastructure, as well as cottages,
reindeer fences and powerlines (Cade et al. 1998).
Forest cutting, military activities and reindeer hus-
bandry can also cause problems. If exploration and
development of petroleum industry should be in-
tensified anew in Russia since the collapse in the
1990s, it may cause disturbance to falcons and their
prey.

Importance: medium

Robbing of nests for egg-collections, falconry,

and captive-breeding programmes

The Gyrfalcon belongs to the most highly prized
bird species among egg collectors and falconers.
Thus, robbing of nests might extend to such a spa-
tial and temporal intensity that it could cause a
population to decline seriously, especially with
many other negatively affecting factors acting si-
multaneously. In Germany, for example, there were
probably about 500 Gyrfalcons in captivity in the
early 1990s, 70-80% of which originated from the
wild (Forslund 1993). In 1992, for example, more
than 35 Gyrfalcons, all collected from wild in Fenno-
scandia, were confiscated by police. The number
of birds robbed and smuggled from Russia is
probably much higher and growing rapidly. In Brit-
ain the number of captive Gyrfalcons is estimated
at ca. 400, of which two thirds are hybrids of differ-
ent sorfs.

llegal robbing of eggs and young has been
confirmed in several parts of Norway, and up to the
mid-1980s also in Iceland. There are also some hints
of nest robbing in Sweden and Finland. Young Gyr-
falcons have been robbed illegally in several areas
in northern Russia, leading to at least temporary

disappearance of a local population in the late
1980s (Morozov 1991). In Kola Peninsula robbing of
eggs and young is considered as the most severe
threat by Koskimies & Kohanov (1998). The disinte-
gration of the former Soviet Union in 1991 led to a
decline of the general control of the laws protect-
ing wildlife, although the collapse of infrastructure in
the high Arctic at the same time may give protec-
tion to birds in many regions (Flint 1995).

An increasing problem for both wild popula-
tions of Gyrfalcons and Peregrine falcons Falco
peregrinus is the risk of gene-contamination from
escaped captive-produced hybrid falcons, which
have paired and nested with wild birds at least in
Sweden.

Importance: medium

Shooting adults and destroying nests

Shooting of adult Gyrfalcons and destroying
their nests mainly for game protection was formerly
a more common threat all over the range. Persecu-
fion probably continues locally, especially in Russia.

Importance: low

Lack of nests due to decline of Raven popula-

tions

Possible decline in Raven populations may
cause lack of sfick nests accessible to Gyrfalcons.
Availability of winter food is critical for the arctic
Raven populations. They have benefited by the
increasing populations of both reindeer and moose
and lessening of persecution in many parts of the
range during recent decades (Vdisanen et al.
1998). New EU Directives, however, restrict consid-
erably the leaving of slaughtered offal and use of
carcasses by nature photographers, reducing
availability of the main food sources accessible to
the Ravens. Persecution of Ravens is still going on in
some regions, e.g. fairly intensively in Iceland
(Hardardottir & Nielsen 1999).

Importance: low

Collision with cars and fences, and elecirocu-

tion by power lines

At least in Fennoscandia the total length of
reindeer fences will increase still in the future. Ac-
cording to preliminary data, thousands of Willow
Grouse and Ptarmigan die each year after collision
with fences, which may have locally an effect also
on the prey populations. Also Gyrfalcons may col-
lide with fences. Collision with power lines and elec-
frocution have most probably only marginal effect
on Gyrfalcons.

Importance: low

Trapping of adults

Up to the early 1990s as many as 2000 Gyrfal-
cons have been estimated to have been killed
each winter in Russian Arctic by traps set for arctic
fox Alopex lagopus (Ellis & Smith 1993). Fur farms
and most individual trappers have ceased to oper-
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ate in the 1990s, however. Outside Russia trapping
of Willow Grouses and Ptarmigans by snares has
probably a minor effect on Gyrfalcons.

Importance: unknown

Chemical contamination

Pesticides seem to have affected Gyrfalcon
populations considerably less than many other rap-
tors, probably due to the remoteness of the breed-
ing range and the sedentary habits of the Gyrfal-
con (e.g. Lindberg 1984, Olafsdéttir et al. 1995). Also
acid rain and radioactive fallout may be potential
problems needing more study, especially in Russia
(Cade et al. 1998). More study is needed fo evalu-
ate the importance of chemical contamination,
however, because there are some new sampled
eggs with high levels of chemicals.

Importance: unknown

CONSERVATION STATUS AND RECENT
CONSERVATION MEASURES

Finland

The Gyrfalcon has been protected by the Na-
ture Conservation Law in Finland since the year
1926. It is listed as vulnerable in 1985 and 1991, and
endangered by different, standardized IUCN crite-
ria in 2000 (Rassi et al. 2001).

The species breeds very sparsely in northern
Lapland, and fewer than a quarter of the pairs
breed in national parks and other strictly protected
areas, The majority of the pairs, however, live in ar-
eas protected by the Wilderness Law, which regu-
lates e.g. forest cutting, building of roads and coft-
tages etfc. The Finnish population has been monitored
since the early 1990s (Koskimies 1995, 1998, 2006).

Greenland

The Gyrfalcon’s eggs were first totally pro-
tected in Greenland in 1958, and in the following
year export of live or dead birds was prohibited.
From 1960 to 1976 the bird and its eggs were fully
protected from 15 May to 31 August, and through-
out the year since 1977. These Greenlandic prohibi-
tions were replaced in 1988 by countrywide laws
under Greenlandic Home Rule (Information from K.
Kampp and D.M. Boertmann).

Gyrfalcons breed widely but sparsely through-
out the ice-free coastal lands, with only a few pairs
in protected areas. A population has been moni-
tored around Sondre Stromfjord from 1972 (e.g.
Burnham & Mattox 1984). Since the late 1990s The
Peregrine Fund has organized large scale monitor-
ing and conservational studies in various parts of
Greenland (Cade & Burnham 2003).

Iceland

The Gyrfalcon was protected for the first time in
Iceland from 1919 to 1929, and permanently since
1951. It has been listed as an endangered species.
There are ca. 30 occupied fterritories in nature re-
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serves. The most important conservation efforts are
the laws giving to the Gyrfalcon a total protection
and prohibiting disturbance at the nest site. A
population in northeast Iceland has been moni-
tored since 1981 (e.g. Nielsen 1999).

Norway

The Gyrfalcon has been protected by law in
Norway since 1971. It has been listed as vulnerable
in the 1990s. In northern Norway ca. 15-20% of the
pairs breed in protected areas. The breeding range
extends from south of Hardangervidda to Finnmark.
In western Finnmark and northern Troms county, a
monitoring project has been continued for over 30
years (e.g. Temmeraas 1998). An infensive monitor-
ing has been going on in the whole northern Nor-
way since the early 2000 (Koskimies 2006).

Russia

In the Russian Federation the Gyrfalcon has
been listed as a rare species. It has also been pro-
tected by various hunting regulations. The order by
the General Game Management Committee
(1964) prohibits the shooting, capturing and nest
control of birds of prey in land where game hunting
is allowed. According to general hunting regula-
tions, adopted in March 1979, shooting of all birds
of prey and owls is forbidden. These rules were in-
herited in the new federal law on the protection of
Animal Kingdom since 1995, prohibiting also other
actions which may result in the death or decrease
in numbers of the Gyrfalcon, or the destruction of its
habitat (Danilov-Daniljan et al. 2000).

Sweden

The Gyrfalcon has been totally protected since
1957 and has been classified as vulnerable in 1996
and endangered in 2000 (Gdrdenfors 2000). The
species breeds in the mountain area of northwest-
ern Sweden, and about 25% of the population is
found in areas protected as national parks or na-
ture reserves. However, these parks are used for
several activities which disturb birds.

A monitoring project started in Jamtland-
Harjedalen in 1994, as concern was raised about
the long term survival of the Gyrfalcon due to new
hunting regulations (1993) increasing the pressure
on grouse populations (e.g. Danielsson et al. 2002).
It has been followed by large-scale intensive sur-
veys further north in Vasterbotten and Norrbotten
since 1996 (e.g. Ekenstedt 2003).

AIMS AND OBJECTIVES OF THE ACTION PLAN

Aims
The action plan has both short term and long
term aims.

1. In the short tferm, to maintain the present num-
bers of the Gyrfalcon throughout ifs present
range.
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2. In the medium to long term to ensure range
expansion and population growth in areas
where the species has disappeared due to
human factors.

Objectives
1. Policy and legislation

1.1 To promote policies which ensure long-term
conservation of the habitat of the Gyrfalcon

1.1.1 Including territories in protected areas

The most important habitats of the Gyrfalcon,
including nest sites and productive hunting areas,
should be protected as thoroughly as possible. In
protected areas the quality of the habitat can be
protected and improved through appropriate
management, and the species-specific require-
ments can be taken fully into account. As many
Gyrfalcon territories as possible should be included
in nafional parks and other protected areas. In ad-
dition to extensive nature reserves, possibilities of
founding local and smaller protection zones around
individual eyries should be encouraged.

Priority: high

Time-scale: ongoing

1.1.2 Increasing food supply by hunting regula-
tion and other measures

Every effort should be ftried to increase the
numbers of Willow Grouse and Ptarmigan, including
conservation of their habitats and regulation of ex-
cessive hunting. The most productive grouse habi-
tats should be protected by all disturbing factors.
Hunting should be more restricted especially in mid-
winter compared to the present.

Priority: high

Time-scale: short

1.1.3  Taking Gyrfalcon into account in man-
agement plans

Habitat and other requirements of the Gyrfal-
con should be taken into account in management
and utilisation plans for protected areas. An environ-
mental impact assessment should be prepared for
any work or project that might alter or have an effect
on the Gyrfalcon or its habitat in a non-protected area.

Data on exact nest sites should neither be col-
lected in a public register nor given freely and in
detfail to authorities, however. If the amount of
people knowing traditional nest sites increases, the
risk of this kind of information going to “wrong
hands” and intentional disturbance will increase as
well. In areas where human activities may lead to
habitat deterioration of the Gyrfalcon, and where
nature conservation authorities are really able to
influence these plans, they should be in contact
with researchers and other specialists of the Gyrfal-
con to solve these kinds of site-specific problem:s.

Photographing birds at nest or access to nest
sites in other non-conservation purposes should be
prohibited without special permits in all range coun-
tries, whether the nests lie in a nature reserve or not.

Priority: medium

Time-scale: ongoing

1.1.4  Wardening of sensitive nest sites

There are some nest sites robbed or disturbed
for years. The primary effort should be attracting the
birds to a new secret site by providing them an arti-
ficial nest in a safer place. If this is not possible, the
most seriously disturbed nests should be under
watch. Automatic cameras and other equipment
can also be used in surveillance work.

Priority: low

Time-scale: ongoing

1.2 To promote national legislation which ade-
quately protects the species and its habitat
1.2.1 Compiling  conservation

plans

Every range state should compile a national
plan for management of the Gyrfalcon and its
habitat, based on this European-wide plan and
taking info account that Fennoscandia and north-
ern Russia have a common metapopulation of the
species. The plan should take info account region-
ally the species-specific habitat and other require-
menfs, threats, and conservation possibilities, moni-
toring and research.

Priority: high

Time-scale: short

management

1.2.2 Reviewing and updating national laws

A review and update of national laws and
regulations should be encouraged to ensure that
the Gyrfalcon is given the maximum level of protec-
fion, and heavy penalties are instated for shoofting,
frapping, taking, poisoning, disturbing, possessing or
frading specimens or eggs.

Priority: low

Time-scale: ongoing

1.3 To promote implementation of international

conventions and treaties
1.3.1 Implementing international conventions

and treaties

All the countries where the species occurs,
having ratified the Bern Convention and CITES, to-
gether with the Biodiversity Convention and the EU
Birds Directive, will be encouraged to implement
these conventions into full power.

Priority: medium

Time-scale: ongoing
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1.3.2 Conftroling of captive-breeding pro-
grammes

Capftive-breeding programmes should con-
finue to be monitored by DNA methods to discour-
age the illegal entry of wild birds into captive col-
lections. The hybrids should be sterilised before they
are sold or released for hunting.

Priority: medium

Time-scale: ongoing

1.3.3 Intensification of co-operation between
nature conservation authorities, customs,
and police

Customs officials should be educated more
thoroughly than at present in the problems of bird
crime by environmental administrators and non-
governmental nature conservation organizations.

Also co-operation and information exchange be-

tween authorities and the general public should be

intensified.

Priority: low

Time-scale: ongoing

1.3.4  Activating international co-operation in
research and conservation

The entire Eurasian metapopulation could be
viewed as a single conservation entity. Conserva-
tion of Gyrfalcons benefits from keen international
co-operation among researchers and environ-
mental administrators. Resources should be in-
creased co-operatively to monitor and research
Gyrfalcons especially in Russia.

Priority: low

Time-scale: ongoing

2. Species and habitat protection

2.1 To ensure that the habitat retains the necessary
conditions for the presence of the Gyrfalcon

2.1.1 Improving food availability for the species
throughout the year

The availability and numbers of the Willow
Grouse and Ptarmigan should be increased by pro-
tecting productive habitats, improving degraded
range, regulating hunting, and reducing mortality
due to reindeer fences and other factors.

Priority: high

Time-scale: short/ongoing

2.1.2 Improving the availability and quality of
nests

By providing carcasses in winfer Ravens may
be attracted to live and probably breed in the
same areas as the Gyrfalcons. Other means of im-
proving the quality of nests is fo reinforce nests in
suboptimal ledges, and to build artificial nests to
attract falcons from traditional nest sites which
have become unsafe.

Priority: low

Time-scale: ongoing
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2.2 To eliminate or control non-natural factors
which are affecting the Gyrfalcon

2.2.1 Reducing incidental mortality from frapping

The use of sight-baited leg-hold traps for arctic
foxes and other animals should be discouraged in
all areas frequently used by falcons, and possibilities
to change traps or trapping fechniques should be
investigated to prevent the falcons getting caught
(see Glenn 1998).

Priority: high

Time-scale: short

2.2.2  Preventing human disturbance

Human disturbance may be prevented by
constructing snow mobile or sking routes, paths,
cottages and other infrastructure further away from
Gyrfalcon nest sites and other core parts of their
territories. Because a general archive with exact
nest sites should not be founded for local and re-
gional environmental administration - the fewer
persons know the exact eyries the better — authori-
fies should contact researchers responsible for
monitoring when a land-use planning possibly af-
fects Gyrfalcon habitat in order to receive appro-
priate data on the occurrence of the species.

Bird-watching tours to Gyrfalcon nests should
be prohibited in areas without a good surveillance
due to a risk that information on exact eyries may
be distributed to potential robbers by visitors. Even
then, a “safety zone" will vary according to the
characteristics of the land; 1 km is recommended
as a minimum distance if the nest cliff remains in-
visible from a longer distance, but it may increase
to 2-3 km for a visible nest. In nest sites where hu-
man disturbance is a persistent cause of breeding
failure, wardening should be organized.

Priority: medium

Time-scale: ongoing

2.2.3  Preventing nest robbing and illegal tfrade

Keeping nest sites secret is the main means
against robbers (see also 2.2.2.). Heavy fines for tak-
ing birds should be included in national laws, and
they should be adequately publicised and en-
forced. Also the parentage of birds in captive-
breeding programmes should continue to be con-
frolled by DNA festing. Also more information needs
to be gathered about the way nest robbers oper-
ate and the routes of the illegal trade.

Priority: medium

Time-scale: ongoing

2.2.4  Reducing mortality due to intentional hunt-
ing and other directly affecting actfivities

Governments should be urged fo enforce con-
frol of illegal persecution and increase surveillance
especially in protected areas where Gyrfalcons oc-
cur. Awareness campaigns targeted at hunters’
associations should be undertaken in those areas
where these problems are especially acute.
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Priority: low
Time-scale: ongoing

2.2.5 Reducing mortality from collision by rein-
deer fences and electrocution by powerli-
nes

With the help of environmental impact assess-
ment, reindeer fences, powerlines, windmills and
other constructions causing a threat to hunting and
flying falcons should be built further away from Gyr-
falcon nest sites and most productive hunting ar-
eas. Reindeer fences should probably be marked
more clearly to warn both Gyrfalcons and grouse,
and also their design affect the threat.

Priority: low

Time-scale: long

2.3 To extend the current distribution area and in-
crease density

2.3.1 Surveying of potential recolonisation areas

If a marked part of the Gyrfalcon’s current
range becomes unsuitable for the species, or there
are other good reasons and practical ways for ex-
tending or moving the breeding range, areas
where recolonisation would be possible should be
identified. All potential recolonisation areas must be
carefully identified before any juveniles can be re-
leased. In general, the IUCN Species Survival Com-
mission’s guidelines on re-infroductions should be
followed (IUCN 1998).

Priority: low

Time-scale: long

2.3.2 Maintaining captive breeding programme
for recolonisation

If a natural catastrophe or disease brings popu-
lation levels dangerously low, it may be necessary
to have access to a captive-breeding stock to pro-
vide for reinfroduction. Young and adult birds origi-
nating from the respective region, either captive-
bred or stolen, victims of accidents etc. can be
used in a capftive-breeding and release pro-
gramme.

Priority: low

Time-scale: long

3. Monitoring and research
3.1 Monitoring

3.1.1 Continuing present monitoring projects of
the Gyrfalcon populations and initiating
new programmes in poorly known areas

Special monitoring projects cover most accu-
rately Finland and Sweden at present, and also
central and northern parts of Norway and northern

Iceland. Monitoring projects should be extended

also in other areas to ensure the representativeness

of the present areas. Nature conservation authori-
ties should feel responsibility for funding of the moni-

toring work to ensure its continuation, but the lead-
ing of the field work and data analysing should be
done by professional ornithologists to guarantee
the scientific validity of the work.

The status of the species is more poorly known
in Greenland and especially Russia than in the Nor-
dic countries. Intensive monitoring of populations
should be initiated there also in order to evaluate
the effectiveness of conservation measures
adopted. At least the number of breeding pairs
and their productivity should be determined in a
standard way.

Priority: high

Time-scale: ongoing

3.1.2  Intensifying monitoring of population pa-
rameters

Monitoring projects should be intensified to
cover, in addition to population size and natality,
also mortality, site fidelity, migration, causes of
death and other life history traits.

Priority: high

Time-scale: ongoing

3.1.3  Monitoring grouse populations and avail-
ability of nest sites

Infensive monitoring of the Gyrfalcon should
cover abundance of prey animals, especially the
Willow Grouse and Ptarmigan. Availability and qual-
ity of suitable nest sites and other key features of
the Gyrfalcon habitat should be evaluated. This
information helps in determining how healthy the
environment is for the species.

Priority: medium

Time-scale: ongoing

3.1.4 Monitoring levels of chemical pollutants in
eggs

The effect of pesticides on the productivity and
mortality of the Gyrfalcon is documented imper-
fectly so far. In addition to eggs, it would be infer-
esting also to monitor the levels of chemical pollut-
ants in adult Gyrfalcons.

Priority: medium

Time-scale: ongoing

3.2 Research

3.2.1 Promoting research of population viability

One of the most important gap in our knowl-
edge of the Gyrfalcon’s ecology is the lack of a
usable model for survival rates of both young and
adult birds. An intensive and long-lasting population
study with identifiable individuals is needed in sev-
eral study areas. Based on demographic, genetic,
geographic and other variables, a viable popula-
tion analysis should be made as a part of making a
more detailed management plan for the Gyrfal-
con.

Priority: high

Time-scale: long
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3.2.2  Promoting research which helps to identify
limiting factors and population renewal

A better understanding of the species” habitat
and energy use, home range of adulf pairs, and the
movements of the young after leaving the nest
would be very helpful for future conservation efforts.
The mechanisms regulating population density and
requirements for seftlement of new pairs in potential
habitats are also important research objects. Also
the energy requirements of breeding birds need to
be investigated: the number of young that can be
produced, the cost of the adults, and the amount
of food required.

Priority: medium

Time-scale: long

3.23  Studying wintering areas and migration
routes

Especially adult Gyrfalcons should be marked
in different techniques to delineate migratfion
routes, fo identify mortality factors outside breeding
season, and to locate the wintering areas of birds
belonging to different European populations.

Priority: medium

Time-scale: ongoing

3.2.4  Studying techniques for increasing grouse
populations

The relationships between grouse populations,
habitat changes, huntfing pressure and other hu-
man-caused factors should be studied to find out
techniques for increasing the density of grouse.

Priority: medium

Time-scale: medium

3.2.5  Studying feasibility of reintfroducing Gyrfal-
cons by hacking captive-bred or confis-
cated young

It would be worthwhile to determine whether
or not the same techniques used successfully for the

Peregrine Falcon will work for the Gyrfalcon. Small-

scale experimental releases should be carried out.

Priority: low
Time-scale: long

4. Public awareness

4.1 To improve and maintain awareness, concern
and support for the protection of the Gyrfalcon
and its habitat among the public

4.1.1 Implementing awareness campaigns for
the general public

All conservation measures will only achieve
maximum efficacy when there is a sufficient level of
awareness at all social levels involved. It is espe-
cially important to tell the people how to avoid dis-
turbance of the nesting birds. This could succeed
with educational material like brochures, talks, lec-
tures, round tables and film shows. The willingness of
the general, well-informed public to cover the costs
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of the management of the species should be guar-
anteed.

Priority: medium

Time-scale: ongoing

4.1.2 Raising awareness of the special problems
facing Gyrfalcons

Specific problems such as disturbance by hik-
ers, rock-climbers, photographers, tourists, reindeer
people and other drivers of snow mobiles must be
resolved by focusing education on specific groups
of people. There is a marked interest of bird-
watching companies to find nest sites, leading to
increasing disturbance by tourists, and by local
people (especially in Russia) wiling fo earn money
by guiding (western) visitors. These visits can lead to
a wider publicity of nest-sites also among nest-
robbers. Nature and ecotourism companies should be
informed of the risks of their operation on the birds.

Priority: medium

Time-scale: ongoing
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THE WHITE-TAILED SEA EAGLE HALIAEETUS ALBICILLA AND THE OSPREY
PANDION HALIAETUS IN THE VOLOGDA LAKE DISTRICT AND
SOUTHEASTERN ONEGO AREA

ANDREY V. KUZNETSOV' & MIROSLAYV V. BABUSHKIN?

' Darwin Strict Nature Reserve, RU-162723 Borok, Cherepovets District, Vologda region, Russia;
dgpbz@rambler.ru

2Department of Zoology and Ecology, Moscow State Pedagogical University, Kibalchicha St. 6, b. 5,
RU-129278 Moscow, Russia; babushkin02@mail.ru

The paper presents data on the current status of the Osprey and the White-tailed Sea Eagle populations
in the northwestern part of the Vologda region and south-eastern Onego area. Field frips and studies at
permanent plots done between 1988 and 2005 have demonstrated that the study area is inhabited by a
uniform population of the White-tfailed Sea Eagle, the main distinctive feature of which is the tendency fo
form compact settflements on the shores of large bodies of water in the forest zone. Its fotal abundance is
ca. 100 pairs. About a third of the population (30-35 pairs) lives on the Rybinsk impoundment reservoir in the
Darwin strict nature reserve, forming the largest source from which birds apparently dispersed to other large
lakes of the region in the 1980s-1990s. Our estimate of the fotal Osprey population in the Vologda Lake Dis-
frict and south-eastern Onego area is 150-180 breeding pairs, of which 50-55 nest in the Darwin reserve and
its buffer zone. Expeditions outside the area in question have shown that the population density of the spe-
cies decreases towards all directions, their abundance being limited to occasional pairs. It is demonstrated
that this source area with high abundance of the White-tailed Sea Eagle and the Osprey formed as the
populations in the Darwin reserve increased in density in the 1950s-1970s. After that the species spread to lakes
and reservoirs of the Vologda Lake District and southeastern Onego area, where the natural habitats are similar.

Key words: Osprey, Haliaeetus albicilla, White-tailed Sea Eagle, Pandion haliaetus, population, Vologda
District, Onego area.

OPAAH-BEAOXBOCT (HALIAEETUS ALBICILLA) U CKOINA (PANDION HALIAETUS) B BOAOTOACKOM NOO3EPLE
N IOr0-BOCTOYHOM NMPUOHEXDBE. Ky3Heuwos A.B., BabywkuH M.B. AQPBMHCKMIM 30MOBEAHMK, BOAOTOACKOS
0BOA, Poccus; MOCKOBCKMM TOCYAQPCTBEHHbIM MEAATOrMYECKMIA YHUBEPCUTET, MOCKBA, Poccus.

B paboTe NPUBOAITCS ACHHBIE MO COBPEMEHHOMY COCTOSHMIO MOMYASLMM CKOMbl M OPAQHO-BEAOXBOCTA
B CEBEPO-3AMAAHOM YOCTHM BOAOTOACKOM OBAACTU U IOTO-BOCTOYHOM [PUOHEXBE. B pe3yAbTaTe 3KCMEAMLM-
OHHbIX M CTALLMOHAPHBIX MCCAEAOBAHMM, MPOBEAEHHbBIX B NEPUOA C 1988 no 2005 roabl, ObIAO BbIACHEHO, YTO B
npeAeAox OBCAEAOBAHHOM TEPPUTOPUM PACMNOAArAETCH EAMHAS MOMYAALMI OPAAHO-BEAOXBOCTA, OCHOBHOM
OCOBEHHOCTbIO KOTOPOM ABASETCS CKAOHHOCTb K OOPA30BAHMIO YMNAOTHEHHbLIX MOCEAEHUM HA NOBEpPeEXbsX
KPYMHbIX BOAOEMOB AECHOM 30Hbl. E& CYMMAPHAN YUCAEHHOCTb COCTABASET OKOAO 100 map. MpumepHo
TpeTb 3ToM nonyAsumm (30-35 nap) obutaet B AQPBUHCKOM 3AMOBEAHMKE HA PbIBMHCKOAM BOAOXPOHUAMULLE,
0BpPA3ys CAMbBIM 3HOYUTEABHbIM O4Ar, M3 KOTOPOTrO, MO BCEN BUAMMOCTU, M MPOUCXOAMAO PACCEAEHME MTUL,
HO APYTMe KPYrHblE BOAOEMbI 3TOro perroHa B 1980-1990 rr. OBLLAS YUCAEHHOCTb MOMYASILLMKM CKOMbl BOAO-
FOACKOrO NO03€ePbs M Oro-BOCTOYHOIO NPUMOHEXBS MO HALLEN oLeHKe cocTaBAfeT 150-180 rHesadLLmxCs nap,
50-55 13 KOTOPbIX THE3AMTCS B AQPBMHCKOM 3QMOBEAHMKE U B €I0 OXPOHHOM 30HE. DKCNEeAMUMOHHbIE ODCAE-
AOBOHMUS, MPOBEAEHHbIE 30 MPEAEAAMU YKA3AHHOM TEPPUTOPUM, MOKA3AAM, 4TO BO BCEX HAMPOABAEHMSX MAOT-
HOCTb HOCEAEHUS DTUX BUAOB CHMXKXAETCSH, O YUCAEHHOCTb MX MCHMCAIETCH OTAEAbHBIMKM NAPAMM. [TOKA3AHO,
4TO 3TOT O4Ar BBICOKOM YUCAEHHOCTM OPACHO-6EAOXBOCTA M CKOMbl CADOPMUPOBAACH BCAEACTBME YBEAMYE-
HUA MAOTHOCTM UX HOCEAEHUS B AQPBMHCKOM 3AMOBEAHMKE B TeveHne 1950-1970 rr., 3 kotoporo B 1980-1990
. MPOUCXOAMAO MUX ACAbHEMLLIEE PACCEAEHME HO CXOAHbIE MO MPUPOAHBIM YCAOBMAM BOAOEMbI BOAOTOA-
CKOro Moo3epbs 1 Ioro-BOCTOHHOTO MPUOHEXbBS.

KatoueBblie CAOBQ: CKOMA, OPAQH-0eAOxBOCT, Haliaeetus albicilla, Pandion haliaetus, YYCAEHHOCTb,
BoAoroackas o6AacCTs, [proHexse.

INTRODUCTION
Yaroslavl and Kostroma in the south, Lake Onego,
Our studies were made from 1988 to 2002 in a Lake Vodlozero and upper reaches of River Onega
vast area between Volga and the citfies of Rybinsk, in the north (fig. 1).
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Figure 1. Distribution of White-tailed Sea Eagle (2) and Osprey (1) nests in the Vologda Lake

District and southeastern Onego area.

The area belongs to southern and middle taiga
and is covered by a dense network of river systems
with numerous lakes, the largest ones being Onego,
Beloye, Vozhe, Lacha, Vodlozero, Kubenskoye,
Kenozero, Lekshmozero, Kovzhskoye and several
others. The Volga-Baltic water system includes also
two large impoundment reservoirs, Rybinsk and
Sheksna. In the very southeast of the area, within
the Yaroslavl region Volga area, there is another
artificial reservoir, the Kostroma pond of the Gork-
ovsky reservoir.

Most of the territory belongs to the Vologda
Lake District (Poozerje), an area occupying west-
ernmost parts of the Vologda region. The area
clearly resembles glaciolacustrine landscapes of
Fennoscandia and is their southeastward extension
terminating in the Mologa-Sheksna lowland. In the
north, the study area covers southern and eastern
Onego area including the Prionezhje lowland with
the Megra lake group, Vodlozero area, Kenozero
area and Vozhe-Lacha lowland. Vast spaces north
of the Cherepovets—Vologda gradient are occu-
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pied by large forest and mire areas, and human
population there grows much sparser, being less
than 2-3 persons per square kilometre in north-
western parts. These environments are exception-
ally favourable for the life of rare raptors, first of all
fish-eating species, the Osprey and the White-tailed
Sea Eagle.

Our studies aimed to determine the abun-
dance and spatial distribution of rare raptor species
in the area and to find out the measures required
for their conservation.

MATERIAL AND METHODS

Summer bird counts were made during expedi-
tions using portable motorboats and kayaks, frans-
ported from one water-body to another by an off-
road vehicle. River and lake waterways being
abundant, surveys were mostly made from water.
Radial routes were walked in stopover sites. In win-
ter, the same vehicle was used to fransport a
snowmobile, from which vast riparian and shoreline
forests and mires that are difficult fo access in sum-
mer were inspected for raptor nests. In addition, the

100 0 100 200 300 400 500 km

WHITI
S

Vologda Lake District was several times surveyed
from a helicopter (1993, 1999, 2002). Owing to the
use of technical means we significantly raised the
efficiency of field activities, managed o cover vast
spaces and find dozens of nests within a short time
period.

In addition to field trips around the Vologda
Lake District and adjacent areas, we surveyed
permanent plots in SW parts of the region, Darwin
reserve and Cherepovets surroundings.

1. The Darwin Strict Nafure Reserve, the total
area of which is 1126 km? (“Zapovednik” research
station), is situated in the northwest of European
Russia, in upper reaches of the Volga River, in the
northwestern part of the Rybinsk reservoir. The re-
serve occupies the SE tip of the lowland peninsula
in the former Mologa and Sheksna water divide (fig.
2). Most of the peninsula is under raised bogs alter-
nating with pine and mixed forests growing on
ridges. Oligotrophic bogs (60-65%) and paludified
pine forests prevail in the vegetation of the reserve.
Minor areas are occupied by spruce and mixed-
spruce forests, meadows and fens (Isakov 1949,
1953, Leontiev 1957).

pS

% Darwin National

i dFIlk
seddrartacs Fyhinak
Raservolr
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Moscow
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Figure 2. Location of the Darwin reserve in European Russia.
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2. The Cherepovets research station area
(125 km?2), where Falconiformes were studied from
1999 to 2005, is situated in the immediate vicinity of
the city of Cherepovets, on the left-hand (SE) shore
of the Sheksna branch of the Rybinsk reservoir. The
station is NE of the reserve, 15 km away from its
boundary. Most of the area is under mixed forests
where conifers (pine, spruce) prevail. Raised bogs
occupy ca. 35% of the research station territory
(Babushkin 2003, 2006).

Between 1999 and 2002, eight expeditions
covering an area from Kostroma and Yaroslavl in
the south to Vodlozero and Kenozero in the north
took place (Kuznetsov 1999, 2000a, 2002, Kuznetsov
& Babushkin 2003). In 1999, a winter and a summer
expedition to the Sheksna reservoir, and an aerial
survey of the Vologda Lake District from the Rybinsk
reservoir to the southern Onego area were carried
out. In 2000, the Yaroslavl part of the Volga areaq,
the Kostroma lowland and Lake Vozhe were sur-
veyed. In 2001, a summer and a winter expeditions
to Lake Vozhe, as well as a survey of the southern
Onego area and Vodlozero area, were imple-
mented. In 2002, there was an aerial survey of the
Rybinsk and Sheksna reservoirs and an expedifion to
Lake Lacha and Kenozero area, within which the
territory from Lake Beloye to Lake Kenozero was
investigated.

Thus, within a short time period we surveyed
nearly all large- and medium-size lakes in the vast
northern part of the forest zone, finding dozens of
nests and nesting areas of the Osprey and the
White-tailed Sea Eagle.

RESULTS AND DISCUSSION

The studies have demonstrated that the Os-
prey and White-tailed Sea Eagle in the study area
form high-density source areas around large lakes
and impoundment reservoirs. The largest source
area with high abundance of the species is on the
Rybinsk reservoir in the Darwin reserve and its buffer
zone. There now live up to 35 pairs of Sea Eagles
and up to 55 pairs of Ospreys.

Since the reserve designation some 60 years
ago, the abundance of both species has grown
notably. Several factors have played the key part in
that.

The first one is the presence of a large, fish-rich
body of water, the Rybinsk reservoir, since its im-
poundment. The next factor is the availability of
convenient breeding and hunting grounds. Upon
impoundment, the cenfral, paludified parts of the
drainage divide drew closer to the reservoir coastal
zone. This fact had a significant effect on the Os-
prey. An essential factor for the White-tailed Sea
Eagle was the presence of old high forests along
the shore, because it is there where most of the
nests of this soecies were located (Kuznetsov 1998,
1999, Kuznetsov & Romanov 2001, Kuznetsov & Reif
1998). The wilderness regime was particularly impor-

tant for the formation of Osprey and White-tailed
Sea Eagle populations. Where the combination of
the first two factors made the existence of the two
species in the Mologa-Sheksna interfluve feasible,
the absence of the disturbance factor enabled
them to reach the highest possible abundance in
the settlings (Kuznetsov & Nemtsev 1998, 2000).

Prior to impoundment, occasional Osprey pairs
nested in mires near large lakes in the least dis-
turbed parts of the Mologa-Sheksna interfluve.
Some of these nesting areas are still in use (Kuznet-
sov 1997). No data are available concerning
breeding of the White-tailed Sea Eagle in the terri-
tory prior to impoundment (Isakov 1949, Nemtsev
1953, 1988).

In the first decade upon the reserve designa-
tion (1945-1955) there were singular pairs of the Os-
prey and White-tailed Sea Eagle breeding in
flooded forests (fig. 3).

Figure 3. Distribution of White-tailed Sea Eagle (2)
and Osprey (1) nests in the Darwin reserve in 1945-
1955.

As the forests died, the nests of both species
gradually moved closer to the shores, the White-
tailed Sea Eagle now nesting on live frees in shore-
line forests.

In the following decade (1956-1965), some
Osprey nests were situated on mires already, since
the flooded forest was dying but still close to the
reservoir shoreline. As the Osprey was colonizing
mires, its abundance increased. In the same time
period, the White-tailed Sea Eagle started nesting
on large trees on edges of forests growing on ridges
along the shore, also gradually leaving flooded for-
ests (fig. 4).
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Figure 4. Distribution of White-tailed Sea Eagle (2)
and Osprey (1) nests in the Darwin reserve in 1956-
1965.

In the 1970s, nearly all Sea Eagle nests were already
along the shoreline, and most Osprey nests in raised
bogs. There were only very few Osprey nests re-
maining along the shore (Kuznetsov & Nemfsev
2000). Meanwhile, the White-tailed Sea Eagles oc-
cupied all of the shore area, nest spacing being
about even (3.5 km on average). The distribution of
Sea Eagle nests began fo resemble a string of
pearls along the upper boundary of the temporarily
flooded zone. The evenness of nest distribution
along the upper edge of the temporarily flooded
zone with nearly equal distances between nests
indicates that the White-tailed Sea Eagle populo-
tion density was close to the carrying capacity
(Kuznetsov & Reif 1998). Figure 5 shows the distribu-
tion of the White-tailed Sea Eagle and Osprey nests
in the reserve in 2000. The distance between the
closest nests was from 1.5 fo 7 km. The main nesting
biotopes for the Sea Eagle in the reserve are areas
of chiefly old-growth forest with a low canopy clo-
sure (60% on average), and a complex species
composition of the tree stand: mixed pine-spruce-
birch forests, as well as pine forests and spruce for-
ests mixed with birch and aspen.

There are also some features in the nesting pat-
tern that are common for Sea Eagles of the Darwin
reserve and those nesting on Sheksna reservoir,
Lakes Vozhe, Lacha and Vodlozero:

1) The capacity to densely populate suitable
habitats, when the nests of neighbouring pairs are
2-3 km (sometimes even less than 1 km) apart. Such
dense breeding populations of the Sea Eagle are
not to be found elsewherein Europe (northern
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Figure 5. Distribution of White-tailed Sea Eagle (2)
and Osprey (1) nests in the Darwin reserve in 2000.

coast of the Scandinavian Peninsula, Balfic Sea
coast, northern Caspian coast, etc.). A notable fact
is the lack of areas with closely situated Sea Eagle
nests on the southern and western shores of Lake
Onego which we have surveyed. Only individual
occupied nests large distances apart from each
other can be found there, although the Prionezhje
lowland is very favourable for breeding of the
White-tailed Sea Eagle. Apparently, the Sea Eagle
population in the Onego area is mainly composed
of local birds incapable of forming compact popu-
lations. Only 4 Sea Eagle pairs and 2-3 Osprey pairs
were registered from the whole investigated stretch
of the Onego shore from Svir to Lake Muromskoye.

2) Multi-year nest fidelity with no alternative
nests present. E.g., some nests in the reserve have
been occupied by Sea Eagles 10-15 or more years
in succession.

3) Nest siting as close to the shore as possible,
so that most nests are visible from water. The same
peculiarities are characteristic of Sea Eagles from
the Sheksna reservoir, Lakes Vozhe and Vodlozero.
Sea Eagles inhabiting these areas appear to consti-
tute a single population differing in a number of
fraits from the populations living on seacoasts and
along large lakes such as Lake Ladoga and Onego.

The spatio-ethological structure of the Osprey
population in the Darwin reserve established in ifs
present-day form by the early 1990s. Its characteris-
fic feature is the absence of nests in the shore area
(not a single one). Osprey nests are arranged in
several relatively compact groups, the smallest dis-
tance between occupied nests being 140 m, the
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longest 4 km. Compared to data from previous
years (Kuznetsov 2000b), the distribution of Osprey
nests has changed somewhat from central parts of
the peninsula towards coasts, the total numbers
remaining the same. Since counts in recent years
do not cover the whole reserve territory, only the
part where counts were done in 2002-2005 is shown
in the figure (fig. 6). Osprey nest groupings in mires
form spatially linear structures arranged along the
axes of peninsulas or between the reservoir shore
and large inland lakes. We believe that such distri-
bution of nests makes the birds more flexible in
choosing hunting locations depending on weather
conditions, first of all the wind direction. A probable
reason for shifting nests from inland sites remote
from the reservoir closer to the shore was a reduc-
tion in the reservoir fish production. Long flights for
food in combination with a greater catching effort
now caused inexpedient energy losses, wherefore
pairs stopped nesting too far away from the shore.
When in the 1990s Osprey nests were quite often
situated 8-9 km away from the reservoir shore, the
distance now is 3-4 km.

Figure 6. Current (2003-2005) distribution of White-
tailed Sea Eagle (2) and Osprey (1) nests in the
Darwin reserve.

The unique conditions that have been formed
in the peninsula remaining from the former
Mologa-Sheksna interfluve promoted a rise in the
abundance of both species. There were few Os-
prey and White-tailed Sea Eagle pairs in the reserve
in its early years, there now nest 40-45 pairs of the
Osprey and 25-30 pairs of the Sea Eagle. Another
10-15 Osprey pairs and 5-10 Sea Eagle pairs nest
outside the reserve, mainly in its buffer zone. The
abundance of both species has not stabilized yet,

since the numbers keep growing (fig. 7, fig. 8). The
Osprey population density in the reserve is 70
breeding pairs per 1000 km? of land area at pre-
sent. The value for the White-tailed Sea Eagle is 45
breeding pairs per 1000 km2. Another 10-15 Osprey
pairs and 4-5 Sea Eagle pairs nest in the parts of the
peninsula adjoining the reserve. Only occasional
Osprey and Sea Eagle pairs may occur in the rest of
the Rybinsk reservoir coast. Thus, the Rybinsk reser-
voir Osprey population comprises 50-55 breeding
pairs, and the White-tailed Sea Eagle population
30-35 breeding pairs. Nearly all nests are situated in
the Mologa-Sheksna peninsula, the majority in the
Darwin reserve.

By the mid-1980s — early 1990s, the abundance
of the two species in the reserve reached a level
when juveniles started dispersing actively from this
high-density source area to colonize habitats similar
to those in the reserve. Knowing data on breeding
performance, we estimated the scope of the spe-
cies dispersal. Breeding success was calculated for
the total number of pairs with known breeding out-
come and for successfully breeding pairs. Over the
past 20 years, this parameter for the Osprey ranged
from 1.12 to 2.45 young per a successfully breeding
pair, the mean for 133 nests surveyed being 1.77
young per a successfully breeding pair. Osprey
breeding success values have been increasing
since 1986 (fig. ?). Thus, 40-45 successful nests now
annually produce 50-55 juveniles, most of which
start nesting outside the reserve. Similar calculations
for the White-tailed Sea Eagle based on inspection
of 179 nests show that the species breeding success
per breeding pair varied among years from 0.54 o
0.82 young, the 20-year mean being 0.75 young per
pair. Hence, ca. 20 young White-tailed Sea Eagles
leave from 25 occupied nests in the reserve. Each
successfully breeding Sea Eagle pair produced 1.22
fo 2.00 young, the average being 1.51 fledglings.
This steadily high breeding performance indicates a
relative well-being of Osprey and White-tailed Sea
Eagle populations in the Rybinsk reservoir area. In
contrast to the Osprey, the White-tailed Sea Eagle
breeding success, expressed as the number of
young per a successfully breeding pair, has re-
mained quite stable since 1986 (fig. 10).

The most detailed data on the dynamics of the
Osprey and White-tailed Sea Eagle dispersal from the
Darwin reserve were gathered in the 1980s-1990s
from the Sheksna reservoir. Nowadays, it is the area
with the natural habitat closest to those at the Ry-
binsk reservoir. Sheksna reservoir was formed in 1964
upon impoundment of the water-logged lowland
situated where rivers Siz’ma, Slavyanka, Sosha, Len-
doma and others emptied into Sheksna. Large for-
est and mire areas were then flooded. Since the
reservoir appeared later than the Rybinsk reservoir,
remains of flooded forests can sfill be found there.
On Sheksna reservoir the Osprey nests mainly in
flooded forests, as it used to do on Rybinsk reservoir.
Like in the Darwin reserve, White-tailed Sea Eagle

85



STATUS OF RAPTOR POPULATIONS IN EASTERN FENNOSCANDIA.
Proceedings of the Workshop, Kostomuksha, Karelia, Russia, November 8—10, 2005.

35

30 A

25 A

20 A

0 T T T T T

1953-57 1958-62 1963-67 1968-72 1973-77 1978-82 1983-87 1988-92 1993-97 1998-02 2003-05

Figure 7. The number of the White-tailed Sea Eagle pairs in the Darwin reserve in

1953-2005 (5-year averages).
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Figure 8. The number of Osprey pairs in the Darwin reserve in 1953-2005 (5-year averages).

nests are confined to the shoreline of the reservoir
and its bays, and distributed quite evenly.

Aerial survey of the Sheksna reservoir was made in
1988, 1993 and 1999. Thus, in 1988 (Belko 1990), 3 Osprey
nests and 3 White-tailed Sea Eagle nests were discov-
ered (fig. 11).1n 1993 there were already 6 Sea Eagle
and 9 Osprey pairs nesting around the reservoir
(fig. 12), and in 1999 surveys revealed 11 Sea Eagle
nests and 13 Osprey nests (fig. 13). Sampling counts
in later years proved that Osprey and Sea Eagle
abundance did not decrease, but most probably
even increased somewhat.
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New Osprey nests have lately been found in
the northern part of the reservoir, in mires along
peninsula axes. This is happening because the
flooded forests are dying back and the birds, like on
Rybinsk reservoir, are forced to move their nesting
areas to raised bogs. A substantial part of Osprey
nests, however, still remain on dead standing trees
in the flooded zone.

Similar abundance growth processes, most
probably related to dispersal from the high-density
source area in the Darwin reserve, were underway
around other large bodies of water in the region.
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Figure 10. White-tailed Sea Eagle breeding success in the Darwin reserve
(1986-2005). The number of young leaving the nest per a successfully breeding

pair.

In the 1980s, new areas inhabited by the White-
tailed Sea Eagle and Osprey began appearing at
Lakes Vodlozero and Beloye. In the late 1980s, the
Vodlozero population was estimated at 10 pairs
(Sazonov 1995), in the early 1990s at 12-15 pairs
(Zimin 1995), in 1995 15-16, and in 1998-1999 23
pairs (Sazonov et al. 2001).

The White-tailed Sea Eagle abundance around
Lake Vozhe also started to increase in the late
1980s. We inspected Lake Vozhe shore from heli-
copterin 1993 and 1999. These reconnaissance sur-
veys revealed the presence of quite a few rare rap-
tor species, wherefore a specialized expedition was
organized in the summer of 2000 to survey Lake
Vozhe and adjacent lakes and mires.

A helicopter survey of Lake Vozhe shores in
1988 revealed 3 White-failed Sea Eagle nests, 2
Golden Eagle nests and 1 Osprey nest (Belko 1990).
Finds of the 2000 expedition to the lake and its sur-
roundings included 11 breeding White-tailed Sea

Eagle pairs and 9 Osprey pairs (fig. 14) (Babushkin
et al. 2000).

Lake Beloye shore was surveyed from helicop-
ter in 1988. One White-tailed Sea Eagle nest and 5
Osprey nests were detected (Belko 1990). In 1993,
we managed to survey the western shore of the
lake only, and sighted é breeding pairs of the
White-tailed Sea Eagle and one Osprey pair. At
present, 6-8 Sea Eagle pairs and 4-5 Osprey pairs
nest along Lake Beloye.

Thus, a notable rise in the abundance of the
Osprey (by 4.6 times on average) and of the White-
tailed Sea Eagle (4.0 times on average) at the Shek-
sna reservoir, Lakes Vozhe and Beloye was re-
corded in the 1990s.

In May-June 2001, an expedition was made to
southern and eastern parts of the Onego area. We
surveyed the Megra River stretch from the Megrsky
pogost to the Onego canal, the Onego bypass
from Urmozero to Lake Zhabinskoye, and lakes
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Figure 11. Distribution of White-tailed Sea Eagle Figure 12. Distribution of White-tailed Sea Eagle
(2) and Osprey (1) nests around Sheksna reser- (2) and Osprey (1) nests around Sheksna reser-
voirin 1988, after Belko (1990). voirin 1993.
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Figure 13. Distribution of White-tailed Sea Eagle Figure 14. Distribution of White-tailed Sea Eagle
(2) and Osprey (1) nests around Sheksna reser- (2) and Osprey (1) nests around Lake Vozhe in
voirin 1999. 2000.
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Proezdnoye, Kirgozero, Urmozero, Chagozero, Kobylje,
Megrskoye, Kedrinskoye, Vodlitskoye, Igumnovo,
Karasevo, Zhabinskoye, Vehkozero, Muromskoye,
Vodlozero and lower reaches of River lleksa.

An 8 to 15 km wide belt comprising depressions
and whole systems of residual lakes along Lake
Onego shore from River Oshta to Lake Muromskoye
is inhabited by no more than 4-5 White-tailed Sea
Eagle pairs and 5-6 Osprey pairs. We found 2 oc-
cupied nests of the Osprey (one in a Sea Eagle
nest) and 3 nesting areas of the species, as well as 2
occupied nests and 2 nesting areas of the White-
tailed Sea Eagle.

The highest population density of the White-
tailed Sea Eagle was recorded from the Vodlozero
area, where we managed, with assistance of the
Vodlozersky national park staff, to inspect 13 nests
of the species, only 4 of which turned out to be oc-
cupied. Taking data from previous surveys (Sazonov
1995, Zimin 1995, H6gmander et al. 2001, Sazonov
et al. 2001) and data gathered by the national park
staff info account, at least 20-25 White-tailed Sea
Eagle pairs and 10-15 Osprey pairs nest around
Vodlozero. The Vodlozero breeding group of White-
tailed Sea Eagles is noted to a high population den-
sity and minimal, 3-3.5 km, distance between oc-
cupied nests. This feature makes Sea Eagles from
the Vodlozero area similar to the birds living on
other inland lakes of Northwest Russia (Lakes Be-
loye, Lake Vozhe, Sheksna and Rybinsk reservoirs).

In 2002, an expedifion was held to Lake Lacha
and the Kenozersky national park. Lakes of the area
such as Druzhinnoye, Kovzhskoye, Lacha, Lekshmoz-
ero and Kenozero were surveyed. Only some breed-
ing pairs of the Osprey and Sea Eagle were observed
around the lakes. The largest breeding grouping of
the species was on Lake Lacha, 7 Osprey and 5
White-tailed Sea Eagle pairs. Registrations from the
Kenozero area included 5 breeding pairs of the Os-
prey and no Sea Eagle pairs. Lekshmozero area
and Lake Kovzhskoye harboured 2 Osprey pairs and
2 Sea Eagle pairs each.

One should note that the White-tailed Sea Eo-
gle and Osprey settle almost exclusively in those
areas along the shore where the level of distur-
bance is quite low. Thus, the Sea Eagle is nearly ab-
sent from Lake Kubenskoye, from northern parts of
the Lake Lacha area near Kargopol, from the
northern, eastern and southern shores of Lake Be-
loye, i.e. from areas with a dense human populao-
tion and, correspondingly, heavy disturbance. On
the other hand, an occupied White-tailed Sea Ea-
gle nest was found in the Cherepovets city green
belt in 1999, and in 1998 an occupied Osprey nest
was detected just 1.5 km away from the
Cherepovets industrial zone (Kuznetsov & Babushkin
2003, Babushkin 2003). The phenomenon is appar-
ently due to the vicinity of the Darwin reserve high-
density source area.

The White-tailed Sea Eagle does not nest on
small and even medium-size lakes, showing under

the study area conditions obvious preference for
larger water-bodies. This fact makes species counts
much easier. The inland populations of the Osprey
and White-tailed Sea Eagle that have formed in the
Vologda Lake District and eastern Onego area are
essential for the whole NW Russia as a high-
abundance source from which juveniles of the spe-
cies continuously disperse.

The main characteristic feature of the White-
tailed Sea Eagle population in the study area is the
tendency to form dense settlements along large
inland water-bodies (lakes and impoundment res-
ervoairs) in the forest zone. The population totals ca.
100 pairs. About a third of the population lives in the
Darwin reserve on Rybinsk reservoir (30-35 pairs),
constituting the biggest source from which birds
have apparently dispersed to other large water-
bodies of the region in the 1980s-1990s. The second
largest source is the Vodlozero area, where 20-25
pairs breed. The breeding population at Sheksna
reservoir is 10-12 pairs, at Lake Vozhe 10-13 pairs,
along the western shore of Lake Beloye 6-8 pairs, af
Lake Lacha 5-6 pairs, at the Kostroma pond of the
Gorkovksky reservoir 2-3 pairs. One or two pairs
were defected on each of Kovzhskoye, Lekshmoz-
ero and some other lakes of the region.

Similar tendencies were observed in the distri-
bution of the Osprey, the population of which on
the NW shore of the Rybinsk reservoir (Darwin re-
serve and its buffer zone) is denser than that of the
White-tailed Sea Eagle. There breed 50-55 pairs of
the Osprey. Including recent nest finds (D. Shitikov,
unpublished), up to 20 pairs nest on Sheksna reser-
voir. On lakes like Beloye, Lacha, Vozhe and Vod-
lozero, Osprey abundance (4 to 10 breeding pairs)
is far lower than that of the White-tailed Sea Eagle.
On the other hand, some Osprey pairs nesting at
small lakes and in mires near river banks remained
outside the counts. Thus, we estimate the tofal
abundance of the Osprey in the Vologda Lake Dis-
frict and south-eastern Onego area to be 150-180
breeding pairs, of which ca. 30% inhabit the Darwin
reserve and its buffer zone.
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SPRING MIGRATION OF THE FALCONIFORMES FAUNA
IN THE SOUTH OF RUSSIAN KARELIA

NIKOLAY V. LAPSHIN, ALEXANDER V. ARTEMJEV & VLADIMIR B. ZIMIN

Institute of Biology, Karelian Research Centre, Russian Academy of Sciences, 11 Pushkinskaya St.,
RU-185910 Petrozavodsk, Russia; lapshin@krc.karelia.ru

The species composition, abundance, timing of arrival and spatial distribution of birds of the order Fal-
coniformes in the spring season was studied for several years in southern Karelia. There currently occur 21
diurnal raptor species in the territory. For most species in question the present-day status was determined,
and the timing of arrival, seasonal dynamics of the abundance and its variation among years were idenfi-
fied using data from counts.

Key words: spring migration, Falconiformes, southern Karelia, species composition, abundance.

BECEHHMWIA ACNEKT ®AYHbI NTUL, OTP. FALCONIFORMES IOXXHOW KAPEAUUN (POCCMUS). Aanumn H.B.,
ApTtembeB A.B., 3umuH B.b. MHCTUTYT BroAormm KapeabCcKoro Hay4Horo LeHTpa PAH, lMNeTtpo3aBoack, Poccus.

Ha npoTsXeHun pIAa AET B BECEHHMIA MEPUOA M3YYAACSH BUAOBOM COCTOB, YACAEHHOCTb, CPOKM MPUAETA
M PACMNPEAEAEHME MO TeEPPUTOPMU npeacTaButesen oTp. CokoAoOBpasHbix Falconiformes B tOXHOM
KapeAnn. YCTOHOBAEHO, Y4TO B HACTOSLLLEE BPEMS HA TEPPUTOPUM OBUTAET 21 BUA AHEBHBIX XMLLIHBIX MTULL. AAS
OOABLLMHCTBA  MU3Y4YEHHbIX BMAOB YCTAHOBAEH COBPEMEHHBIM CTATYC, O HA OCHOBOHWMM  AQHHbIX
KOAMYECTBEHHbIX YYETOB OMPEAEAEHbl CPOKM MPUAETA, CE30HHAS AMHOMMKO YUCAEHHOCTM U ee
M3MEHYMBOCTb MO FOACM.

KAto4yeBble CAOBQ: BECEHHMUM ACTEKT, COKOAOOBPA3HbIE, IOXXHAS KapeAms, BUAOBOM COCTAB, YUCAEHHOCTb.

INTRODUCTION

Material was gathered from an area in the very
south of Russian Karelia, in the Olonets district, 18 km
east of Lake Ladoga shore. It is one of republic’s
main agrarian districts. Farmland occupies ca.
18,000 ha of drained fields. In April-May, during the
spring migration, it is one of the largest staging ar-
eas for Anseriformes in northern Europe. When
monitoring Anseriformes in the area for over 10
years, we had a chance to simultaneously gather
material on other groups of birds (Zimin et al. 1997a,
1997b). In this period, availability of open habitats
(fields, meadows, mires) surrounded by forests, and
vicinity of Lake Ladoga are quite favourable also
for raptors of the order Falconiformes. The main aim
of the study was to assess the present-day status of
diurnal raptors in the study area, and the following
tasks were fulfilled to this end:

- updating the bird species checklist,

- determination of the time of the birds’ arrival
in and departure from (for passage migrants) the
study areaq,

- determination of the relative abundance of
the species and their dynamics over the spring sea-
son, as well as dynamics of the abundance across
years.

MATERIAL AND METHODS

Reconnaissance 2-3-week trips to the Olonets
plain began in 1993. Since 1997, the dates of start-
ing the activities have depended on the character-
istics of the spring and the time of geese’s stay in
the study area, the work usually continuing from
mid-April to 25-26 May (time when last geese leave
southern Karelia). The techniques of gathering the
material remained nearly unchanged since 1997
(Zimin et al. 1998). The procedure included daily
bird counts following three methods: 1) circular plot
counts (from a birding tower) in the first 4 hours after
sunrise, and in the first two years — additional 4-hour
afternoon counts, 2) transect counts by walking a
fixed 10-km route, 3) from 50-60 to 120 km transect
counts by a car. In all cases, birds seen and heard
were counted.

RESULTS

As the result of the activities, data on the spe-
cies composition of Falconiformes in southern Kare-
lio were updated (Zimin et al. 2001). There currently
occur 21 species (fab. 1) of diurnal raptors, of which
1 species (Buteo lagopus) is a passage migrant. The
status of 3 species (Aquila clanga, A. pomarinag,
Falco peregrinus) has not been definitely deter-
mined, and 1 species (Circus macrourus) is a regu-
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lar visitor. The rest of the species breed either in the
study area or in adjacent regions.

Many of the species registered from the study
area are red-listed at various levels (tab. 2).

Osprey. The abundance of the Osprey Pan-
dion haliaetus in Karelia at large and especially in
its southern part causes no serious concern today.
Locally, although mainly in protected areas (Tolvo-
jarvi, Suojarvi District), breeding birds can even be
said to concentrate. In all periods of the year the

species is quite closely associated with waters and
appears in agricultural habitats rather rarely.

Honey Buzzard. The Honey Buzzard Pernis opi-
vorus is rather rare in the fields, usually occurring as
a passage migrant only, although the species is
quite common in the region in general.

Black Kite. During the spring migration period
the Black Kite Milvus migrans is registered from SE
Ladoga area in low numbers every year; it was only
in 2001 that the species was more common (tab. 1).

Table 1. List of species and number of individuals of order Falconiformes registered in farmland in the Olonets

District, Karelia in 1997-2005.

Species Years

1997 1998 1999 2000 2001 2002 2003 2004 2005 Total
Circaetus gallicus 0 1 0 0 0 0 0 1 0 2
Aquila chrysaetos 0 1 6 3 0 2 1 1 0 14
Aquila clanga 0 3 0 2 0 0 0 2 0 7
Circus cyaneus 340 72 24 27 16 103 39 86 135 842
C. macrourus 8 12 1 3 8 0 0 3 1 36
C. pygargus 7 42 17 13 7 11 0 10 110
C. aeruginosus 69 69 20 31 7 10 19 66 9 300
Circus sp. 69 21 14 18 6 14 1 17 167
Haliaeetus albicilla 43 16 82 33 16 43 8 31 33 305
Milvus migrans 2 3 1 5 17 2 1 1 34
Pernis apivorus 2 2 1 4 2 8 0 0 28
Buteo buteo 139 16 19 13 4 29 4 87 33 344
B. lagopus 220 12 11 2 2 18 11 38 46 360
Buteo sp. 94 4 0 1 0 7 1 18 12 137
Accipiter gentiles 4 1 0 2 0 1 0 1 1 10
A. nisus 32 16 29 25 4 18 5 21 19 169
Pandion haliaetus 2 4 0 3 3 0 0 0 16
Falco tinnunculus 196 67 7 31 52 92 24 222 99 790
F. columbarius 19 37 31 47 51 26 15 39 26 291
F. subbuteo 4 4 4 2 6 2 1 0 0 23
F. vespertinus 0 0 0 0 0 1 0 0 0 1
F. peregrinus 15 18 25 1 3 2 3 2 0 69
Falco sp. 1 2 0 0 0 0 0 0 0 3
Total 1266 423 296 263 204 392 133 656 425 4058

Table 2. Nationally and regionally red-listed bird species of the order
Falconiformes registered in the Olonets District.

Species

Species category in the Red Data Book

Russian Federation

Republic of Karelia

Pandion haliaetus
Milvus migrans
Circus macrourus
Circaetus gallicus
Aquila pomarina
Aquila clanga
Aquila chrysaetos
Haliaeetus albicilla
Falco rusticolus
Falco peregrinus
co columbairius

Fal
Falco tinnunculus
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Harriers. Two species — the Hen Harrier Circus
cyaneus and the Marsh Harrier C. aeruginosus — are
common in farmlands in southern Karelia, but the
former one is twice as abundant as the latter. Two
recently registered species — Montagu’s and the
Pallid Harriers (C. pygargus and C. macrourus) —
continue colonizing the territory of southern Karelia.
Montagu’s Harrier can already be definitely classi-
fied as a breeder in Karelia, whereas for the other
species no reliable evidence of breeding is avail-
able yet, but there is a video record of display by a
male.

Hawks and buzzards. High density of prey birds
and abundance of voles in farmland attract raptors
breeding in surrounding forests, the Goshawk Ac-
cipiter gentilis, the Sparrowhawk A. nisus and the
Common Buzzard Buteo buteo. During the spring
migration, Rough-legged Buzzards B. lagopus,
mostly already gone during the study period, also
concenfrate in the fields. The abundance of Buteo
species remained rather low throughout the period
of studies with among-year variations.

Short-toed Eagle. Another representative of the
southern avifauna - the Short-toed Eagle Circaefus
gallicus, which is also red-listed in Russia and other
counties — was registered in the past decade as a
vagrant spring visitor. In the spring of 1997, however,
Short-toed Eagles were many fimes sighted near
Olonets. All records come from about the same
locality — near Sarmyagi and Rypushkalitsy villages
and Chupasuo mire. In June, the birds were en-
countered there again, but there was a pair of
them now, one carrying a snake in its talons. There is
thus a probability that Short-toed Eagles nested in
the area that year.

Eagles. Since 1997, only 7 reliable spring con-
tacts of the Spotted Eagle Aquila clanga have
been known from SE Ladoga area. Accurate data
on the species breeding in the republic are sfill miss-
ing. A single Lesser Spotted Eagle A. pomarina was
observed in May 2000 over Olonets grasslands. Two
individuals of the species were presumably seen in
the same area in the early 1990s (notf included in
tab. 1). In northern Europe, the Golden Eagle
A. chrysaetos usually nests in dark coniferous boreal
forests. At least 2 pairs of the species now nest
around the Olonets grasslands. Single individuals
were seen hunting wounded geese over the fields
nearly every year.

White-tailed Sea Eagle. In most districts of Kare-
lia, the White-tailed Sea Eagle Haliaeetus albicilla
population remains very scant (the exception is the
Vodlozero National Park), but results from several
latest years indicate that the species’ abundance
in southern Karelia has stabilized and possibly even
increased somewhat. New settlements of White-
tailed Sea Eagle pairs were detected on Lake
Ladoga, in the Olonets and Pitkdranta districts. In
April and May, when up to several tens of thou-
sands of geese gather in the Olonets district farm-
land simultaneously, White-tailed Sea Eagles come

there from Lake Ladoga shores to prey on
wounded geese. Up to 6 Sea Eagles of different age
were seen at a time, and 8 different individuals were
identified by a set of features (age-related and indi-
vidual traits of the plumage) within a short time period.

Falcons. Single Peregrine Falcon Falco peregri-
nus individuals occur in the spring staging areas of
waterfowl and shorebirds near Olonets virtually
every year. All registrations, however, were made
before the end of the spring migration only. No
signs of breeding behaviour or observations sug-
gesting the possibility of the Peregrine breeding in
the area are known. The Hobby F. subbuteo is a
typical representative of the district forest avifauna,
and occurs in the farmland as an uncommon mi-
grant only.

The most abundant species among falcons is
the Kestrel Falco tinnunculus. It has almost recov-
ered its former numbers after the depression in the
1970s-1980s, and now nests regularly in fields near
Olonets. Another species also breeding there but
less abundant is the Merlin F. columbarius. The Red-
footed Falcon F. vespertinus was registered only
once, on 15 May 2002. The species is known fo have
nested for several years at the southern border of
the Olonets district, on a tree-grown islet in a mire in
the Nizhne-Svirskiy reserve (Kovalev et al. 1996).

Since table 1 shows all data about bird con-
tacts during counts, one can hardly speak about
the absolute abundance of the species in the study
area. Nonetheless, given that the method re-
mained the same throughout the study period and
activities confinued annually from mid-April to 25
May, i.e. similar as well, it appears possible to ana-
lyze tendencies in the relative abundance of the
counted species among years and within seasons.
The data on the most common species are shown
infig. 1 and 2.

In the late 1990s and beginning of this century,
many species of diurnal raptors whose life is associ-
ated with farmland experienced a sharp decline,
and the depression sfill continues (for Circus pygar-
gus, Buteo lagopus, F. peregrinus, partially for Circus
cyaneus), apparently due to the processes under-
way in the agrarian management techniques of
Russia, Karelia included. Thus, burning last-year’s
grass in April-May lowers the food resources and
eliminates the grassland as a foraging habitat for a
prolonged (up to 2 weeks) period of time. In addi-
tion, it destroys the birds’ nests situated on the
ground (Circus sp.) or low above the ground (Falco
tinnunculus, F. columbarius).

Other species which had also undergone a
dramatic decline in the same period managed to
recover later on (Buteo buteo, Circus aeruginosus,
Falco tinnunculus). Abundance variations in the
latter three species, which are closer associated
with shore (Haliaeetus albicilla) or forest (Accipiter
nisus, Falco columbarius) habitats than other rap-
tors, appear to be less dependent on the changes
ongoing in farmlands.
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Figure 2. Abundance dynamics (no. of individuals) of some Falconiformes species in southern Karelia in the
spring season.
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Abundance dynamics in the spring season dif-
fers among species and depends on their status in
the study area and the stage in the annual cycle.
Passage migrants (Buteo lagopus, Falco peregrinus)
totally disappear from counts after the migration is
over. Among breeders, only local individuals stay to
start producing offspring, becoming less noticeable.

Summarizing the above, the following notes
can be made:

- farmland in southern Karelia, which is the core
of the republic’s agricultural land, is essential for
conservation of Falconiformes species, many of
which are rare, endangered and listed in national,
infernational and regional Red Data Books;

- bird monitoring in grasslands of the Olonets
plain should be continued;

- to ensure comparability of results, the material
gathering fechnique should be made uniform;

- it would be good fo involve birders, including
those from abroad, in making counts.
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MONITORING AND CONSERVATION OF THE GYRFALCON (FALCO
RUSTICOLUS) IN FINLAND

MATTI MELA! & PERTTI KOSKIMIES?

'Metsahallitus, Natural Heritage Services, Lapland, Box 36, FI-99801 Ivalo, Finland; mattimela@metsa.fi
2 Vanha Myllylammentie 88 ,FI- 02400 Kirkkonummi, Finland; pertti.koskimies@kolumbus.fi

Metsahallitus has organized an effective monitoring project of the Finnish Gyrfalcon population since
the late 1990s for conservational purposes. During recent years all known tferritories have been confrolled
systematically, and new nest-sites have been searched for confinuously. Territories have been confrolled
throughout the year to prevent disturbance and robbing of eggs and young. Except for a few free-nesting
pairs, practically all regularly occupied territories (22-32 per year) have been found. The number of pairs
starting to nest, as well as the breeding success, varies considerably from year to year, probably mostly due
to density of the Willow Grouse Lagopus lagopus. The number of nestlings per occupied territory fluctuated
from 0.91 to 2.00 in 2000-2005.

Key words: Gyrfalcon, monitoring, conservation, Finland.

MOHUTOPUHT U OXPAHA KPEYETA (FALCO RUSTICOLUS) B PUHAGHAUU. M. Meaaq, . Kockummec. Cayxba
AECOB M MAPKOB PUHAIHAMM, POBAHUEMU, PUHAFHAMS.

C KOHLa 90x roa0oB NPOLLUAOTro Beka CAY>X0A A€COB M NAPKOB PUHAIHAMM YCMELLHO PEAAMIYET MNPOEKT
MO MOHUTOPUHTY MOMNYAILMU KPEYETA B PUHAIHAMM, HAMPOBAEHHBIM HA OXPOHY BMAQ. B mOCAeAHME TOAbI
BEAETCH CUCTEMOATUHECKMI KOHTPOAb BCEX M3BECTHbLIX THE3AOBBIX TEPPUTOPUN, O TAKXKE MOCTOSHHbIM MOUCK
HOBbIX THE3AOBbIX YHACTKOB. KOHTPOAb 30 TEPPUTOPUAMM BEAETCH KPYTAOTOAMHYHO, HTOObI MPEAOTBPATUTHL
MOBPEXAEHUE THE3A U KPAXKM GULL M MTEHLLOB. BbIAM OBHAPYXXEHbI MPAKTUYECKM BCE PETYAIPHO 3AHMMAOEMbBIE
Tepputopumn (22-32 B roa), 30 UCKAIOYHEHUEM TEPPMUTOPUIN HECKOAbKMX MAP, THE3AMBLLMBCA HA AEPEBbLAX.
KoAnyectso nap, MPUCTYNAIOLLIMX K THE3AOBAHMIO, O TAKXE YCMexX BOCMPOM3BOACTBA CYLLLECTBEHHO
KOAEOAIOTCS B PA3HBIE FOAbI, BEPOSTHEE BCETO, B CBA3M C MAOTHOCTbIO HOCEAEHU BeAor KyponaTtkm (Lagopus
lagopus). CpeaHee KOAMYECTBO MTEHLLOB HO OAHOM 3QHSTOWM THE3A0BOM TEPPUTOPUM BAPBUPOBAAO B 2000-
2005 rr. o1 0.91 A0 2.00.

KAtoyeBble CAOBQ: KPEYET, MOHUTOPUHT, COXPAHEHUE, PUHAIHAMA.

INTRODUCTION state and is governed by Metsdhallitus. Thus, it was

natural that the Ministry of The Environment frans-

Until the late 1990s, the monitoring of the Gyr-
falcon in Finland relied on a few voluntary orni-
thologists and ringers (Koskimies 2006). There was,
for example, no comprehensive national survey or
coordination of nest controls by environmental au-
thorities, who in fact are responsible for conserva-
tion of Gyrfalcons and other endangered species
(Rassi et al. 2001). The Gyrfalcon is listed as a spe-
cies in need of special conservation concern (An-
nex | species of EU Birds Directive). Because there
was, for example, some proof of illegal robbing of
Gyrfalcon eggs and young in Scandinavian coun-
fries, the Ministry of The Environment decided to
intensify and integrate monitoring and protection of
the Finnish population.

The breeding range of the Gyrfalcon is re-
stricted almost exclusively to the three northernmost
municipalities in Finland: in Enonteki®, Utsjoki and
Inari. Most of the land in this area belongs fo the

ferred the responsibility for the coordination of the
monitoring and protection of the Gyrfalcon to
Metsdhallitus. In Metsdhallitus, the work has been
run by its northernmost regional unit, the personnel
of which also work for many other species and pro-
jects in the breeding range of the Gyrfalcon
throughout the year.

Metsahallitus founded a monitoring group in
1998 to confrol and fo compose an infegrated pro-
gramme for the effective monitoring of the Gyrfal-
con. This group meets annually in order to discuss
the results of nest-site confrols and other field-work,
and to plan the guidelines of the work for the fol-
lowing year (fig. 1). This expert group, directed by
Metsahallitus, consists of environmental authorities
and researchers studying the species, and of repre-
sentatives from several units of Metsahallitus.
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Figure 1. Organization of the Finnish Gyrfalcon monitoring project.
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MATERIAL AND METHODS

Monitoring is based on round-the-year control-
ling and recording of the Gyrfalcons in their home
ranges and nest-sites. Number of breeding pairs
and young produced are the most important ob-
jects of the monitoring project. New pairs and nest-
sites are searched for every year. Field work has
been done by researchers Pertti Koskimies and Bjérn
Ehrnsten, and the field personnel of Metsdhallitus,
especially Jari Kangasniemi, Risto Korkalo, Petteri
Polojérvi and Jyrki V&h&-Lummukka. Lasse Iso-livari
has monitored and ringed Gyrfalcons locally in Uts-
joki. Matti Mela has coordinated the field work and
collected results for annual reports.

When developing the nation-wide and inten-
sive monitoring system, we started by looking for all
the potential nest-sites within the range of the Gyr-

falcon and visiting them systematically, as Koskimies
(2006) had done in part of the territories since the
early 1990s. Occupied territories from recent dec-
ades were listed as comprehensively as possible by
interviewing people knowing the species. To find
previously unknown nest-sites, we mapped and in-
ventoried hundreds of cliffs, the great majority of
which proved to be unsuitable for the Gyrfalcon.

The monitoring group has chosen about 75
separate areas with about 150 suitable cliffs to be
monitored every year, part of them including oc-
cupied territories of the Gyrfalcon (table 1, fig. 2).
However, as a typical Gyrfalcon pair has a couple
of alternative nest-sites, and as the availability of
twig-nests alters annually forcing some pairs to
change their breeding site, we continuously have
to evaluate the list of the sites to be monitored dur-
ing the next year.

Table 1. The number of nesting and territorial Gyrfalcons and the breeding productivity in Finland from

2000 to 2005.
Year 2000 2001 2002 2003 2004 2005
Potential cliff areas monitored 64 62 63 66 75 75
Unoccupied areas 52 50 49 48 57 52
1. Successful nests 11 10 8 13 16 13
2. Unsuccessful nests 1 1 2 1 1 4
3. Probable nesting attempts 0 1 4 4 1 6
Active nests min (1+2) 12 11 10 14 17 17
Active nests max (1+2+3) 12 12 14 18 18 23
4, Non-breeding adult(s) 4 11 9 4 13 9
Occupied territories 16 23 23 22 31 32
Adult(s) outside known territories 1 2 12 4 22 17
Nestlings 24 25 21 44 51 39
Nestlings/successful nest (1) 2.18 2.50 2.63 3.38 3.19 3.00
Nestlings/active nest min (1+2) 2.00 2.27 2.11 3.14 3.00 2.29
Nestlings/active nest max (1+2+3) 2.00 2.08 1.50 2.44 2.83 1.70
Nestlings/occupied territory (1+2+3+4) 1.50 1.09 0.91 2.00 1.65 1.22
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Figure 2. The number of successful Gyrfalcon pairs in municipalities of Finnish Lapland

from the year 2000 to 2005.
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The natural variation of the number of breed-
ing pairs is quite notable, reflecting, above all,
population fluctuations of the Willow Grouse
Lagopus lagopus, the main prey. Our monitoring
system will enable us to monitor changes in the pair
numbers and the nesting success of the Gyrfalcon
effectively in the long run, too, independent of
these natural fluctuations. It provides us enough
information on reproductive output even in years
with unfavourable breeding conditions.

RESULTS AND DISCUSSION

There are some special features of the nest-
sites of the Finnish Gyrfalcons. As the bedrock is —
with the exception of the northwestern part of
Enontekid (Kilpisjarvi region) — very old and worn,
cliffs are quite low, and the rocky areas are not as
abundant as in northern Norway and Sweden, for
example. This increases somewhat the risk of nest
robbery and other disturbance, although, on the
other hand, controlling and wardening of the nest-
ing areas is easier in such a flat country like Finland.

Many of our high cliffs, as uncommon in the
landscape, have become popular objects by late-
winter skiing excursions, snowmobiling, rock-
climbing and camping. These kind of outdoor ac-
fivities cause unintentfional disturbance for several
Gyrfalcon pairs annually. Metsdhallitus can steer
those kinds of people who need a permit for a cer-
tain tfourism or other activity in the wilderness, but it
is more difficult to guide and oversee those who ski
or wander in nature on the basis of the public right
of access. Metsdhallitus uses data on the Gyrfalcon
to guide hiking, building of coftages and other dis-
turbing activities to areas further away from nest-
sites.

The Gyrfalcon has also been observed to
breed in twig-nests in tfrees because there are so
few cliffs in their home range - if any. However, we
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have found only 0-3 occupied tfree nests each
year, but, as nests in frees are much more difficult fo
detect, and their localities vary from year to year,
free-nesting falcons must be more numerous than
documented.

For effective conservation of the Finnish Gyrfal-
con population, we consider it important to have
international cooperation especially with the
agencies which are responsible for monitoring in
the neighbouring countries. We stress also the im-
portance of contfinuous contact with police, frontier
guard, customs, and other respective authorities
who work to prevent possible falcon and egg
frade, which is most probably of international scale.

In the future years, our monitoring effort will be
increased to find the last Gyrfalcon’s nest-sites,
which have so far remained unnoticed, many of
them probably in trees. We can also improve the
cooperation between researchers of the Gyrfalcon
in northern Fennoscandia. Metsdhallitus is able, for
example, to assist researchers with collecting round-
the-year observations from laymen, and with pro-
viding help in various studies which give necessary
data for more effective conservation of the Gyrfal-
con and its habitat. Nest-specific monitoring will be
intensified by an increasing use of automatic cam-
eras in the next few years.
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RAPTORS IN THE GORKOVSKY RESERVOIR AREA

VLADIMIR N. MEL'NIKOV
Ivanovo State University, 136 Lenin St., RU-153002 Ivanovo, Russia; bird@ivanovo.ac.ru

The fauna and population of diurnal raptors (Falconiformes) in the Gorkovsky impoundment reservoir
area was studied over a multiannual period in 6 permanent sample plots. Registrations include 19 species, of
which 13 definitely breed in the area, another é are alleged to breed, 1 species is a passage migrant; 6 spe-
cies are red-listed in the Russian Federation. The population of raptors around the reservoir differs notably
from those in flat areas and valleys of small and medium-size rivers of the region.

Key words: diurnal raptors, Falconiformes, fauna, population, impoundment reservoir, Upper Volga area.

XULLHBIE NTULLbI MOBEPEXXUA TOPbKOBCKOIO BOAOXPAHUAULLLA. B. H. MeAbHMKOB. MBAHOBCKMII
roCyAQpPCTBEHHbIM YHUBEPCUTET, MBAHOBO, Poccusl.

Ha ocHOBE MHOTOAETHMX CTALMOHAPHBIX MCCAEAOBOHMM HA 6 YYETHbIX MAOLLLOAIX M3y4eHA doayHA M
HOCEAEHME AHEBHbIX XMLLIHbIX NMTUL, (Falconiformes) nobepexxui FopbKOBCKOrO BOAOXPAHMAMLLLA. OTMEYEHO
19 BMAOB, 13 U3 HMX AOCTOBEPHO THE3AATCH, NPEANOAArAETCS THE3AOBAHME eLLle 6 BUAOB, 1 BUA BCTPEYAETCH
TOABKO HO NpoAeTe; é BMAOB 30HECEHbl B KPACHYIO KHUry PP. HaceAeHue XuLLHbIX NTuL, nobepexmn
BOAOXPOHUAMLLLO B 3HAYMTEABHOM CTEMEHU OTAMHAETCH OT TAKOBbLIX MACKOPHBIX Y4OCTKOB M AOAMH MOAbIX U
CPEAHMX pPEeK PEerroHa.

KatoyeBble CAOBQ: AHEBHbBIE XMLLHbIE MTULLBI, COKOAOOBPA3Hble, Falconiformes, doayHa, HaceaeHue,
BOAOXPOHUAMLLLE, BEpXHEBOAXBE, MBAHOBCKAS OBGAQCTD.

INTRODUCTION

The Gorkovsky impoundment reservoir was
formed in 1955 by building an earthen dam across
the Volga River upstream of the fown of Gorodets.
Three parts differing in the hydrological and eco-
logical conditions are now distinguished within the
reservoir. Kostroma pools, mainstem and Yurievets
pools or the Yurievets Sea. Lower reaches of rivers
Zhelvata and Nodoga, Unzha, Nemda, Mocha and
others formed branches of the reservoir, and the
mouths of numerous small streams furned into its
bays. The fauna and population of raptors in the
Kostroma lowland, most of which is now under the
Kostroma pools, was studied by A. Kuznetsov (1992).
Rare species of raptors along the Unzha branch
were studied by S.Bakka and N.Kiseleva (2001).
Our studies were done in the reservoir mainstem
part, along Yurievets pools, as well as at the Zhel-
vata-Nodoga and Nemda branches of the reservoir.

MATERIAL AND METHODS

Bird population along the Gorkovsky reservoir
mainstem was studied in the 1950s by M. Bubnov
(1958, 1968), and in the 1980s by Yu. Gerasimov and
S. Buslaev (Gerasimov et al. 2005). Long-term per-
manent plot studies of raptors in the Krasnogorsky
research station in the Zhelvata-Nodoga branch
area were started in 1983 by S. Buslaev under the
supervision of Prof. S.Helevina. Later on

(1986-1988), G. Shatilo and since 1988 the author of
the present paper joined the work (Helevina et al.
1992, Buslaev et al. 1991, Mel'nikov 1998).

Abundance was estimated by mapping territo-
ries in a sample plotf. A total of é permanent plofs
were established: Plios and Novlyanskoye in the
mainstem part, Krasnogorsky along the Zhel-
vata-Nodoga branch, Yelnat’ and Nemda along
respective branches, and Obzherikha - on the
shore of the reservoir lacustrine part, including a
shallow bay and a water-logged area between
villages Andronikha and Obzherikha (Andronikha
floodplain) (fig. 1). Counts at each area were
made during the breeding period for a number of
seasons, the only station where the count was
made just once (in 1997) being the Nemda branch
shore. The combined area of the study plots was
610 km2, and taking surveys in all study areas into
account, counts covered over 2500 km2,

The population density of common and un-
common species was calculated from the interan-
nual mean number of pairs nesting in the plot
rounded off to a whole number, that of rare species
from the number of territories detected in several
latest years of study. The aim of estimating the den-
sity of rare species was not extrapolation, but de-
termination of total values of the population density
of all raptors nesting in each plot, correct assess-
ment of dominance, etc. For some raptor species,
the abundance, population density and domi-
nance (ratio) are shown in table 1.
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Table 1. Raptor population in the research stations surveyed (n — mean interannual abundance rounded-off
to whole numbers, pairs; Ni — population density, pairs/100 km2, Pi — dominance, %).

Research station Pljos Novlyanskoye Krasnogorie Yelnat’ Nemda Obzherikha
Area 80 km? 100 km? 250 km? 70 km? 40 km?2 70 km?
No of seasons 2 7 7 2 1 4

n Ni Pin Ni Pi n Ni Pi n Ni Pi n Ni Pi n Ni Pi
Osprey + + 2 08 29 + 2 50 143 2 29 7.4
Honey Buzzard 2 25 7.4 1 1.0 3.6 4 1.6 58 1 14 42 - 1 14 3.7
Black Kite 5 63 185 8 80 286 7 28 1001 5 71 208 3 75 214 4 57 148
Hen Harrier T 13 37 2 20 71 2 08 29 - - -
Montagu’s Harrier 2 2.5 74 1 10 36 3 1.2 43 4 57 167 - 2 29 7.4
Marsh Harrier - - - - - - 8 114 2946
Goshawk 3 38 111 2 20 701 4 16 58 1 14 42 1 25 71 1 14 3.7
Sparrowhawk 4 50 148 3 30 107 6 24 87 3 43 125 2 50 143 1 14 3.7
Common Buzzard 7 88 259 9 90 321 31 124 449 6 86 250 5 125 357 5 7.0 185
Short-toed Eagle - - 2 08 29 - - -
Booted Eagle - - - - - +
Golden Eagle - - - + - -
Spotted Eagle - - - - - +
\E’gflgm”ed Sea . - 1 04 14 + 125 70 -
Peregrine Falcon - - - - - +
Hobby T 13 37 - 2 08 29 1 14 42 - 1T 1.4 3.7
Merlin - - 1 04 1.4 - - -
Kestrel 2 25 74 2 20 701 4 16 58 3 43 125 - 2 29 7.4
Total 27 33.8 1000 28 28.0 100.0 69 27.6 1000 24 343 100.0 14 350 100.0 27 38.6 100.0

S —

0 10 20 o

Figure 1. Research plots surveyed: 1 — Pljos, 2 — Novlyanskoye, 3 — Krasnogorie, 4 —
Yelnat’', 5 - Nemda, 6 — Obzherikha.
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RESULTS

Osprey (Pandion haliaetus)*. Very rare breeder
(asterisk = red-listed).

M. Bubnov (1957) observed transient Ospreys
only. In 1991, S. Buslaev detected an occupied Os-
prey nest in the downstream of River Unzha, proving
the species to breed in the area (Gerasimov et al.
2000). At present, 2-3 Osprey pairs nest on the Un-
zha branch shore annually (Bakka & Kiseleva 2001).

We observed Osprey during the breeding pe-
riod in all 6 plofs, and found nest areas in three
plots. Regular Osprey records were reported from
the downstream of River Nodoga in 1991-1993. In
1997, 2 territorial Osprey pairs were registered from
the area, with a brood of 2 nestlings known for one
of them. Survey of the Nemda branch shore in May
1997 revealed 2 territorial pairs. In 2003-2005, two
pairs of Ospreys were regularly seen hunting over
the lacustrine part of the reservoir. The birds carried
their prey to the mixed forest on the primary shore
over 4 km away from the water edge, and ate prey
themselves on the top of circular concrete power
line posts.

Honey Buzzard (Pernis apivorus). Uncommon
breeder.

Registered in our studies from all plots except
for River Nemda area. Counts there, however, were
made in the first half of May — before the birds ar-
rived. The population density in different plofs is rela-
tively even (1-2.5 pairs/100 km?2), and corresponds
to the regional average of 1.5 pairs/100 km?
(Mel'nikov 1999). High Honey Buzzard abundance
was sometimes observed locally. E.g., during 2003
surveys of the wider stretch at the mouth of River
Nodoga, 4 territories of the Honey Buzzards were
observed from one point.

Black Kite (Milvus migrans). Common breeder.

Occupies quite densely forested sections of the
shore and branches of the reservoir. Black Kite nests
in such areas are 1-2 km apart, arranged in
“chains” along the shore. All territories were situated
right on the shore, and known nests were 20 to 100
metres away from the water edge. The species
clearly avoids nesting further away from the shore.
In all plots surveyed, the Black Kite is subdominant
among raptors, displacing the more common
Common Buzzard from the littoral shore to the pri-
mary shore. Variations in the population density es-
timates — from 3 to 8 pairs/100 km? for different plots
— are due to differences in the proportion of shore-
line areas in the sampling plots. The density of the
Black Kite population along Gorkovsky reservoir is
notably lower than in the Klyazma river floodplain
(Mel'nikov 1999).

Hen Harrier (Circus cyaneus). Rare breeder.

All known Hen Harrier nest areas are situated in
cut-over sites regenerated to different degrees in
forests on primary shore rather than immediately
along the reservoir.

Montagu’s Harrier (Circus pygarus). Uncom-
mon breeder.

In the early years of studies the species was
rarer than the Hen Harrier. By present time, it has
grown adapted to living in vast ruderal vegetation
stands in abandoned farms, mineral fertilizer store-
houses, efc. It is the number and area of such an-
thropogenic habitats where colony-type settle-
ments can form that predetermined the present-
day distribution. Individual pairs occupy moist areas
with high swards, as observed in the Andronikha
floodplain.

Marsh Harrier (Circus aeruginosus). Uncommon
breeder.

A Marsh Harrier settlement was observed only
from an extensive (over 3 km?) reed and shrub
stand in a floating bog in a shallow-water bay in the
Andronikha floodplain. At least 8 Marsh Harrier pairs
were observed nesting there simultaneously.

Goshawk (Accipiter gentilis). Uncommon
breeder.

The Goshawk population is distributed quite
evenly throughout the region, densities never being
high. Its density did not increase along the reservoir
shore either.

Sparrowhawk (Accipiter nisus). Uncommon
breeder.

Slightly more abundant than the Goshawk. Set-
tles eagerly in tree-grown gullies and gorges, which
are numerous along the mainstem part of the reser-
voir. In some plots, the abundance may be under-
estimated due to the species’ secretive lifestyle.

Common Buzzard (Buteo buteo). Common
breeder.

The most abundant raptor species in the re-
gion, dominating in all plots surveyed along Gork-
ovsky reservoir shores. The density of the Buzzard
population along the reservoir, however, is some-
what lower than in the lvanovo region on average,
and significantly lower than in other agricultural dis-
fricts (Mel'nikov 1999). This fact can be explained
by competition for territory with the Black Kite,
which is relafively common on the reservoir shore
and forces the Buzzard out to dry flatlands. We
have observed that the Buzzard pairs nesting clos-
est to the shoreline regularly conflict with the Black
Kites entering their breeding territory.

Rough-legged Buzzard (Buteo lagopus). Com-
mon passage migrant.

Shori-toed Eagle (Circaetus gallicus)*. Very
rare presumed breeder.

S. Buslaev reported a Short-toed Eagle in the
Krasnogorie plot on 12 June 1982. We observed a
Shot-toed Eagle there on 5 August 1999. During ob-
servations from watch-sites through a spotting
scope in July 2003 and August 2004 we regularly
saw Short-toed Eagles in two permanent plots.

Booted Eagle (Hieraaetus pennatus). Very rare
presumed breeder.

A light-morph Booted Eagle was sighted in the
Andronikha floodplain in the mid-1980s by Alexei
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Mishustin (personal communication). In June and
July 2003 and 2004, we made a few records of a
dark-morph Booted Eagle there.

Golden Eagle (Aquila chrysaetos)*. Very rare
presumed breeder.

M. Toropov observed (personal communica-
tion) a brood of eagles with two young west of the
town of Yurievets in late July — early August 2005. He
thought the birds were Spotted Eagles, but owing to
a detailed description of the young, with a charac-
teristic white fransverse strip on the tail and white
spots on the wings, they were identified as Golden
Eagles. The birds had probably arrived from the left
hand bank of Volga, where a large forest area is situ-
ated starting 3-5 km away from the reservorr.

Spotted Eagle (Aquila clanga)*. Very rare
breeder.

In the 2003-2005 breeding season, the species
was a few times detected in the Andronikha flood-
plain. In June 2004, an old nest was found on a
black alder tree.

White-tailed Sea Eagle (Haliaeetus albicilla)*.
Very rare presumed breeder.

Breeding of 2-3 Sea Eagle pairs is known from
the Unzha branch of the Gorkovsky reservoir (Bakka
& Kiseleva 2001). We regularly registered the White-
tailed Sea Eagle on the downstream of River
Nodoga. In May 1997, an adult White-tailed Sea
Eagle was a few times seen on the Nemda branch
shore. A.Kuznetsov (1990) observed White-tailed
Sea Eagle nesting near the mouth of River Nemda.

Peregrine Falcon (Falco peregrinus)*. Very rare
presumed breeder.

The Peregrine was twice registered in the
Obzherikha plot - on 19 June 2003 over a bay of
the reservoir and on 11 July 2004 in a transitional
mire in the central part of the Andronikha flood-
plain.

Hobby (Falco subbuteo). Rare breeder.

The density of the Hobby population along the
Gorkovsky reservoir is notably lower than along me-
dium-size rivers Klyazma, Lukh, and Teza, and corre-
sponds fo the Ivanovo region average (Mel'nikov
1999). Breeding took place in old Raven Corvus
corax and Hooded Crow C. corone nests, namely
those in the Krasnogorsky village outskirts.

Merlin (Falco columbarius). Very rare pre-
sumed breeder.

Registered on 1 July 1992 from downstream of
River Zhelvata.

Kestrel
breeder.

Late in the 20t century a significant overall de-
cline in Kestrel abundance was recorded in the re-
gion. The species registrations in the study area be-
came much fewer in this period. Lately, the number
of contacts and known breeding occasions has
increased somewhat.

(Falco tinnunculus). Uncommon
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DISCUSSION

Studies have shown that the fauna of diurnal
raptors along Gorkovsky reservoir includes 19 spe-
cies, of which 13 definitely breed in the area, an-
other 6 are alleged to breed, 1 species is a passage
migrant. Six species are red-listed in the Russian
Federation (marked with an asterisk in the text). All
plots surveyed are important bird areas. The fauna
and population of raptors in the reserve shore area
differ notably from those in drainage divide areas
and valleys of small and medium-size rivers
(Mel'nikov 1999, Mel'nikov et al. 2002). All three
parts of the Gorkovsky reservoir (Kostroma pools,
mainstem and Yurievets sea) and its branches are
of special value for the conservation of rare species
of raptors, including those listed in the Red Data
Book of Russia.
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HUNTING HABITATS OF HARRIERS IN AGRICULTURAL LANDSCAPES OF
THE LENINGRAD REGION

SVETLANA V. MEN'SHIKOVA

Biological Research Institute of St. Petersburg State University, 2 Oranienbaumskoye sch., RU-198904
St. Petersburg; sv_menshikova@mail.ru

The present paper considers hunting habitat preferences of the Hen Harrier (C. cyaneus), Marsh Harrier
(C. aeruginosus) and Montagu’s Harrier (C. pygargus), as well as differences between species and sexes in
the choice of feeding habitats. The study was carried out in 2003-2005 in a 160 km?2 model area 30 km SW of
St. Petersburg. In the study area harriers tended to choose farmland as major feeding habitats during the
breeding season. We distinguished 5 types of hunting habitats for harriers: 1) “natural” biotopes (cut-overs,
reed-overgrown waters, corridors cut for tfransmission lines), 2) cereal fields, 3) hayfields, 4) pastures and 5)
abandoned farmland (abandoned hayfields and idle fields). During the breeding period, the Hen and
Marsh Harriers preferred hunting in hayfields because there were optimal quantities of readily available prey.
Montagu’s Harrier started visiting hayfields to hunt not earlier than the middle of the breeding period, when
the young reached an age of 7-10 days. Broods leaving nest areas always moved to mown hayfields. The
Marsh and Montagu's Harriers preferred to take prey from taller grasses than the Hen Harrier. An attempt
was made also to evaluate the hunting success of the three species in different habitats.

Key words: hunting behaviour, feeding habitat, habitat choice, hunting success.

OXOTHWUYbU BUOTOIbI AYHEA B YCAOBUAX ATPOAAHALLUASTA B AEHUHTPAACKOMN OBAACTM.
MeHbwmkoBa C.B. brorormyeckum HUM CI6ry, Caxkr-fietepbypr.

B HacTosdien pabote Mbl PACCMATPUBAEM OBOUOTOMMYECKME TMPEAMOYTEHUS B KOPMOAOOLIBAHMM
noaesoro (C. cyaneus), 6oaotHoro (C. aeruginosus) n Ayrosoro (C. pygargus) AYHEM, O TOKXE MEXBUAOBbIE
M MEXMOAOBbIE PA3AMYMSA B BbIOOPE KOPMOBOro GroTtona.

Pabota nposoamaach B 2003-2005 rr. HO MOAEABHOW TEPPUTOPUM TMAOLLLOABIO OKOAO 160 Km?2,
pacnoAoxeHHoM B 30 km K toro-3anaay ot C.-[etepbypra.

B HOLMX AQHALLIQQOTHBIX YCAOBMSX B KOYECTBE KOPMOBLIX OMOTOMOB B CE30H PA3MHOXEHUS AYHM
MCMNOAB30OBAAM B OCHOBHOM CEAbCKOXO3AMCTBEHHBIE MOAS. Mbl BIAEAAAM 5 TUMOB OXOTHUYBMX OUOTOMOB AYHEM:
1) “ectecTtBeHHble” OuOoTOMbl (BbIPYOKM, 3APOCLUME TPOCTHMKOM BOAOEMBbI, Mpoceka A3MM), 2) noas,
30CEBAEMbBIE 3E€PHOBBIMM  KYAbTYPOMM, 3) CEHOKOCHbIE TMOAS, 4) nactoua M 5) BpOoLUEHHbIE MOAS
(BpoLLEeHHblIE CEHOKOCHI M 30AEXM).

MoAeBOM 1 BOAOTHBIM AYHM B THE3AOBOM MEPUOA MPEAMNOYUTAAM OXOTUTBCH HO CEHOKOCHbBIX MOASX M3-3Q1
OMTUMOABHBIX KOAMYECTBA M AOCTYMHOCTU XEPTBbI HA HWX. AYrOBOM AYHb HOYMHOA AETATb HO CEHOKOCHI 3a
KOPMOM AMLLIb B CEPEAMHE THE3AOBOTO MNEPUOAQ, KOTAQ MTEHLLbI AOCTUIAAM BO3PACTA 7—10 AHEM. BbIBOAKM,
NMOKMACQS THE3AOBbIE TEPPUTOPUM, ODA3ATEABHO BLIXOAMAM HA CKOLLEHHbIE CEHOKOCHBIE MOAS. BOAOTHbLIM M
AYTOBOM AYHM MPEANOYUTAAM OXOTUTBCS HO BOAEE BbICOKOM TPOBE, YEM MOAEBOM. B paboTte Takxke OGbiAd
CAEAQHA MOMbITKA OLLEHMTb YCMNELLIHOCTb OXOTbl BCEX TPEX BUAOB B PA3AMYHBIX OUMOTOMCX.

KAto4eBble CAOBQ: OXOTHMYbE MOBEAEHME, KOPMOBOIM BMOTOM, BLIGOP BMOTOMOB, YCMELLUHOCTb OXOThI.

INTRODUCTION

In studies dealing with the hunting behaviour of
harriers (Schipper 1973, 1977, 1978, Simmons 2000),
differences between species and sexes in the
choice of the feeding habitat are mostly consid-
ered from the point of view of the species and sex
food specialization. In our study area, small rodents
were the main food for all the three harrier species
during the breeding season. Checking the compo-
sition of cast pellets collected from nests and from
the field (when their identity was certain) as well as

remains of harrier meals in the field, we chiefly (0%)
found hair and bones of Microtus voles. Watching
actual hunts, we also saw that when a hunt ended
in capturing prey it normally was a vole (visible
through binoculars). Hence, habitat preferences of
hunting birds depended on other reasons, and we
fried to identify them.

Harriers in the study area hunt mainly in farm-
land. The farmland includes fields of different cate-
gories as regards both the use by people (hayfields,
pastures, cereal crops and vegetable crops) and
the use by birds. We made an attempt to assess the
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role of different habitats in the foraging of harriers
using an area intensively utilized by people as the
example.

MATERIAL AND METHODS

The study was carried out in 2003-2005 in a
160 km2 model area 30 km SW of St. Petersburg. The
area was chosen due to the presence of all habi-
tats harriers needed — breeding (water-logged or
littered cut-overs, overgrown water-bodies) and
feeding (farmland) grounds. The area of the fields
controlled was ca. 130 km? (fig. 1). Three harrier
species breed in the study area: the Hen and the
Marsh Harriers regularly, Montagu’s Harrier, not
every year. In 2003, there nested 5 Hen Harrier pairs,
3 Marsh Harrier pairs, and 2 Montagu’s Harrier pairs;
non-breeding birds of both sexes occurred
throughout the season. In 2004, there nested 5 Hen
Harrier pairs, 5 Marsh Harrier pairs and 3 Montagu's
Harrier pairs. No non-breeding birds were present in
the study area that year. In 2005, there nested 5
Hen Harrier pairs and 2 Marsh Harrier pairs. Mon-
tagu’s Harriers did not breed in the area in 2005.
Non-breeding birds of all three species were pre-
sent throughout the season. Thus, 25-30 adult harri-
ers were constantly present in the study area every
breeding season.

Observations in different biotopes totalled 680
hours in two seasons.

In the study area, the main feeding habitats for
harriers during the breeding season were fields. We

distinguished 5 types of harrier hunting habitats: 1)
“natural” biotopes (cut-overs, reed-overgrown wa-
ters, corridors cut for fransmission lines, i.e. habitats
with a natural vegetation succession), 2) cereal
fields, 3) hayfields, 4) pastures, 5) abandoned farm-
land (abandoned hayfields and idle fields).

Sowing in cereal fields sometimes lasted from
late May to early July. Hay mowing began in late
June and lasted until early September. Abandoned
fields were not treated — grass grew there uncon-
frolled throughout the season.

The index of abundance of potential prey and
its availability was determined for each habitat
category (Simmons 2000). Rodent counts were
made from May to September by trapping, follow-
ing the technique by Kucheruk et al. (1963). An indi-
rect indicator of the abundance of small rodents
was the number of breeding Short-eared Owils.
There were 2 successfully breeding Owl pairs in the
study area in 2004, and 5 pairs in 2005.

The parameters selected to estimate prey
availability were grass height and thickness (Sim-
mons 2000). Grass height was measured in fields of
a certain type with a field tape measure in 15 points
ca. 20 m apart arranged along a straight line.
Thickness was determined in the same points by
estimating the percent cover by eye. Three fields of
each type were chosen to this end. Measurements
were made twice a month in all model fields on the
same days. Fields of different types were compared
by mean values of the parameters.

\ 1
N abandoned
o pastures %

\ 8 hayfields
| s0wings
mwetlands

KANOMET Pl

Figure 1. Study area map.
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In total, we made 472 registrations of Hen Har-
riers, 341 of Marsh Harriers and 98 of Montagu’s Har-
riers hunting in different habitats.

To find out the role of a certain habitat in har-
rier foraging, the frequency of visits to each of the
habitats distinguished and the hunting success
there were determined. Since fields in the area form
a mosaic — a barley field may lie between hayfields,
an abandoned hayfield may adjoin a utilized one,
a cut-over may neighbour hayfields — the hunting
process was subdivided into time intervals within
which the bird flew over a certain habitat. During
the observations we recorded the duration of such
time intervals of a hunting flight over a field of one
type. When the type changed, a new stage in the
hunt, i.e. a new time interval, began. If a hunt
halted and was then resumed in the same field, the
next stage of the hunt was considered as a sepa-
rate hunting flight with its own temporal and other
characteristics. When there were boundaries of
plots within a habitat — roads, stone ridges, drain-
age ditches — and the bird just crossed them to
continue hunting in the same habitat, it was con-
sidered the same time interval. Flights over drain-
age ditches overgrown with reeds or shrubs were
classified as hunting in a natural habitat.

The number of aftacks was also recorded.
Schipper (1977) described the hunting technique of
harriers as follows. A hunting bird would sometimes
hover and then choose one of the three options:
pouncing (onfo prey), carefully inspecting a small
(several m?) area, or chasing prey. It was the first
scenario — pouncing onfo prey (plummeting into
grass) — that was classified as an attack.

The height and speed of the hunting flights
were taken into account. Two categories were dis-
tinguished for the flight height: low — within 2 m
above the ground or water, high — higher than 2 m;
and for the speed: slow and fast flight. Both height
and speed were determined by eye. Detailed re-
cords are available for 148 hunts by Marsh Harriers,
74 by Hen Harriers and 45 by Montagu's Harriers.

As regards hunting success, we distinguished 3
categories of hunts in the habitat:

“successful hunt” — time interval of a hunting
flight over a habitat ending in prey capture,

"unsuccessful hunt” — time interval of a hunting
flight over a habitat within which ineffective attacks
were observed,

“cruising” — time interval of a hunting flight over
a habitat when no attacks were made.

The hunting success was defined as the propor-
tion of successful hunts in the total number of hunts
in the habitat.

The hunting efficiency (capture success) of
harriers in a habitat was defined as the ratio of the
number of successful attacks (ending in prey cap-
ture) to the total number of attacks undertaken
during all hunts in the habitat (Temeles 1986).

Sex differences in the choice of hunting habi-
tats were analysed specifically in hunting grounds
(not breeding grounds).

Reliability of differences in the frequency distri-
bution of hunting birds among habitats was deter-
mined using the ‘“chi-square” method. Statistical
processing of the material was done using “Statis-
fica-6" software.

RESULTS

After arrival in spring, the Hen and Marsh Harri-
ers spent most of the fime in natural habitats. As
soon as in May, however, they moved fto dry low-
grass habitats to stay there until departure. Ufiliza-
tion of high-grass habitats in hunting grew notably
in September-October — in the migration period.
Among the species in our study the Hen Harrier was
most closely connected to hayfields, but it also in-
spected more actively all habitafs in its breeding
area (fig. 2). The Marsh Harrier also preferred hay-
fields, but spent more time hunfing in high-grass
habitats (more often in dry abandoned fields than
in moist “natural” habitats) than the Hen Harrier
(fig. 3). Montagu’s Harrier also hunted in natural
habitats early in the season. By the middle of the
season it moved fo dry high-grass habitats (fig. 4).

Figure 2. Hunting habitats of C.cyaneus. 1 — - weftlands, 2 — sowings, 3 — hayfields,

4 — pastures, 5 — abandoned fields.
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Figure 4. Hunting habitats of

Breeding and feeding grounds of breeding
males may be quite far apart — a male may travel
1-4 km away from its nest for food. As soon as Hen
and Marsh Harrier females started incubating eggs,
males left for farmland; not a single male (n=12)
hunted within the territory. Montagu's Harrier males
hunted in nest areas during courtship, nest con-
struction and egg laying (n=3). During the incuba-
tion period they started visiting farmland occasion-
ally, but fields became the main huntfing locatfion
only when chicks reached an age of 8-10 days.

For the Hen and Marsh Harriers sex differences
in the choice of habitats were obvious at the onset
of the breeding season. In May, females hunted in
abandoned fields more than males. In June, both
males and females equally preferred low-grass
habitats, but the proportion of pastures in the forag-
ing activities by females was significantly (2-3 times)
higher than byr males (fig. 5 and 6). Montagu’s Har-
rier females never hunted in pastures and sown
fields (fig. 7). In August, females of all three species
hunted nearly solely in hayfields.

C. pygargus. Legend as in fig. 2.

After leaving their nest areas, fledglings of all
species moved to stubble fields. 10-14 days after
leaving the nest area, fledglings hunted almost ex-
clusively in stubble fields, and it was only afterwards
that they began inspecting adjacent higher-grass
habitats. Thus, the proportion of high-grass fields in
their hunting activities increased by the departure
time (fig. 8-10). Connection to stubble fields was
stronger for Hen Harriers and weaker for Montagu's

Harriers.
The abundance of rodents increased in the
course of a season in all habitats (fig. 11), but their

numbers were the highest in hayfields (both mown
and abandoned). Rodent abundance was quite high
in natural habitats, too. Prey abundance, however,
increased simultaneously with grass height (fig. 12),
and it was only in hayfields that its increase ceased at
some point (no rodent trapping was made in pas-
tures). When hay mowing began, one could easily
see that among hayfields, adult Hen Harriers chose
stubble fields, whereas Marsh and Montagu's Harriers
preferred hunting along the stubble/tall grass edge.



STATUS OF RAPTOR POPULATIONS IN EASTERN FENNOSCANDIA.
Proceedings of the Workshop, Kostomuksha, Karelia, Russia, November 8-10, 2005.

C. cyaneus males C. cyaneus females
100%5 1 5 1] o
E 100% S
B0% 1 — 17

= | 3 0% N

BO% 1 = o4 B 17 !
40% ] = | | 408 5
— mz =

— 1+ H

20% = ﬁ o 2% =
0% : O =
apr may jun jul aug =ep

Figure 5. Sex differences in C. cyaneus hunting habitat choice. Legend as in fig. 2.
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Figure 6. Sex differences in C. aeruginosus hunting habitat choice. Legend as in fig. 2.
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Figure 7. Sex differences in C. pygargus hunting habitat choice. Legend as in fig. 2.
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Figure 12. Seasonal changes in average grass height in different habitafs.

Legend as in fig. 2.

Generally speaking, hunting success was the
highest in the Montagu’s Harrier, and the lowest in
the Hen Harrier. The proportion of “cruising” was the
highest in the Hen Harrier.

In natural habitats, the most successful hunters
were Montagu’s Harriers, the least successful,
sfrange as it is, Marsh Harriers. Marsh Harriers were
more successful than others in hayfields and pastures,
Montagu's Harriers in abandoned fields (fig. 13).

The hunting efficiency ratio was the same
(fig. 14): Montagu’s Harriers were the most efficient
hunters in natural habitats and abandoned fields,
Marsh Harriers in hayfields. In pastures, Hen Harriers
hunted less successfully but more efficiently than
Marsh Harriers (the former capturing prey at a first or
second aftempt and the latter at a second to fourth
attempt). The duration of hunts in pastures was also
somewhat longer in Marsh than in Hen Harriers (fig. 15).
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Figure 13. Hunting success in different habitats. Legend as in fig. 2.
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Figure 14. Capture success in different habitats. Legend aos in fig. 2.

B C.cyaneus

H [ C.aeruginosus

OC.py gargqus

time (min)

habitats

Figure 15. Average hunting duration in different habitats. Legend as in fig. 2.
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The average duration of Marsh Harrier hunts
was the longest in natural habitats and the shortest
in hayfields. Its hunting flights were the longest of all
the harrier species in all habitats in general. Hen
Harrier hunts in natural habitats were the shortest, as
well as more efficient and successful than those of
Marsh Harriers. Abandoned fields furned out to be
the optimal hunting habitat for Montagu’s Harriers.
An average hunt in this habitat took them a little
longer than in other habitats, but the success and
efficiency of their hunting there were the highest
compared to other habitats and other harrier spe-
cies (fig. 13, 14).

Statistically reliable selectivity was found in the
distribution of hunting birds among habitats. The

Hen Harrier chose hayfields and pastures, avoiding
other habitats. The Marsh Harrier also showed reli-
able preference for hayfields and pastures. Mon-
tagu’s Harrier ignored sown fields and pastures giv-
ing preference to high-grass habitats (tab. 1).

Statistical processing of the data revealed no
reliable differences in the height and speed of flight
in different habitats. Montagu’s Harriers appear to
fly higher and faster, but quantitative data to sup-
port this statement are insufficient. The hunting flight
of Hen and Marsh Harriers was most often low and
slow in any habitat. However, the Hen and Marsh
Harriers hunted more successfully from low and slow
flight, whereas Montagu’s Harrier from high and
slow flight.

Table 1. Distribution of hunting harriers among biotopes in the breeding season.

Natural habitats Cereal fields  Hayfields Pastures Abandoned No
farmland
No of biofopes of ¢ 5 g 23 (147%) 63 (40.4%) 18 (11.5%) 43 (27.5%) 156
the type
Area of biotopes of
the type (km?) 8 18.5 50.5 16 35
C. cyaneus 27 (5.7%) 24 (5.1%) 289 (61.2%) 71 (15%) 61 (12.9%) 472
C. aeruginosus 46 (13.5%) 3 (0.9%) 171 (50.1%) 55 (16.1%) 66 (19.4%) 341
C. pygargus 21 (21.4%) 1 (1%) 41 (41.8%) 3 (3%) 32 (32.6%) 98
DISCUSSION crotus voles — the sod layer. Shepel’ (1992) also re-

Many of the studies into species and sex differ-
ences in habitat preferences of harriers ap-
proached the problem from the point of view of
food specidlization (Temeles 1986, 1987, Schipper
1973, 1977, Simmons 2000). In our study area, no
clear food specialization was revealed for harriers
during the breeding season (see Infroduction). The
Marsh Harrier in Europe is the most “reeds-related”
bird. It hunts predominantly in moist high-grass habi-
tats. Its food range is, however, quite wide there,
whereas the choice of habitats is not so rich. The
same is true for the Hen Harrier. The Marsh Harrier
preys on larger and less mobile quarry in reed
stands. Montagu’s Harrier takes the smallest and
most mobile prey in dry natural habitats (Schipper
1973, 1975, 1977, Simmons 2000). Judging by the
descriptions provided, neither of the study areas of
these authors had fields analogous to our hayfields.
In addition to wetlands, harriers in Europe hunt in
cereal fields. In our conditions they obviously prefer
hayfields to both cereal fields and habitats with a
natural vegetation succession. Only Montagu's Har-
rier, although spending much fime in hayfields, sill
prefers high-grass habitats like abandoned fields
and reed beds. The proportion of hayfields in our
study area is far greater than that of any other type
of farmland. Besides, hayfields, both mown and
abandoned ones, have a feature essential for Mi-
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ported of the Hen Harrier in the Perm region hunting
in farmland and moving to stubble fields as they
became available. Montagu’s Harrier in the Perm
region hunts in the same type of habitats as in the
Leningrad region, but it uses also spring crop fields —
a situation observed in our area only once in all
three study seasons. The reason may be that hay-
fields (both mown and abandoned ones) are much
more numerous in the study area than cereal fields.
Prey abundance, foo, is far higher in the former
than in sown fields.

The Hen Harrier hunting success was the high-
est in pastures. It was quite high also in hayfields
and abandoned fields. For the Marsh Harrier it was
the highest in abandoned fields; then follow hay-
fields and pastures, where it is only slightly lower.
Montagu’s Harrier hunted most successfully and
efficiently in abandoned fields, preferring this habi-
tat to all others. All the three habitats essentially rep-
resent permanent swards with a thick sod layer,
which is a crucial precondition for Microtus voles,
harriers’ main food during the breeding season.

Why do Hen and Marsh Harrier females in June
spend more time hunting in pastures than males?
This is the month of active grass growth. Hay mow-
ing begins not until in the second half of July, and
the only low-grass habitat in June is pastures. Schip-
per's (1973, 1977) studies in northern Europe have
shown that females at the beginning of the breed-
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ing season prefer high-grass habitats. Since these
studies deal with breeding birds, and females dur-
ing the breeding season are limited to the nest
area, their hunting activities are also confined to
the area, which is normally a high vegetation habi-
tat. In our study, females hunting in the fields were
non-breeding ones. They were thus not limited in
the use of the territory and had a freedom of
choice. As females of the species are larger than
males, heavier and less manoeuvrable, it must be
easier for them to hunt in low-grass habitats. Both
males and females of Montagu’s Harrier equally
prefer tall-grass habitats in this period.

Sex differences in habitat choice in August are
probably due to stronger connection of females to
the brood. For this reason, they hunt in hayfields
where their young are. Males can fly over a wider
area and really do so.

After leaving the natal nest areas, fledglings
move readily to stubble fields. Young Montagu’s
Harriers begin exploring tall-grass habitats some-
what earlier, and wetland habitats slightly later than
other habitat types; young Hen Harriers are alto-
gether unwiling to do that, staying linked to low-
grass fields until departure. Migrating juvenile Hen
Harriers are, however, more often seen in tall-grass
and scrub habitats: in reeds along water-bodies
and overgrown drainage difches.

CONCLUSION

During the breeding season, all the three har-
rier species in our model area preyed on Microtus
voles.

The preferred habitats of Hen and Marsh Harri-
ers during the breeding season were hayfields,
those of Montagu's Harriers abandoned fields.

After leaving their natal nest areas, broods of
all three species always moved to stubble fields.

When hunting outside their territories, females
of the Hen and Marsh Harriers chose lower-grass
habitats than males.

The hunting success in the Hen Harrier was the
highest in pastures. It was, however, quite high also
in hayfields and abandoned fields. In the Marsh
Harrier, the hunting success was the highest in
abandoned fields; then followed hayfields and pas-

tures, where it was only slightly lower. Montagu'’s
Harrier hunted most successfully and efficiently in
abandoned fields, preferring this habitat from all
others.

The hunting efficiency in the Hen Harrier was
the highest in hayfields and pastures, in the Marsh
Harrier in hayfields, in Montagu’s Harrier in natural
habitats and abandoned fields, respectively.

Generally, the most successful hunter was Mon-
tagu’s Harrier. The Marsh Harrier hunted more suc-
cessfully than the Hen Harrier. The hunting success
of the Hen and Marsh Harriers was higher at low
and slow flight. Montagu’s and Marsh Harriers pre-
ferred hunting over taller grass than the Hen Harrier.
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THE MONITORING PROJECT OF THE GOLDEN EAGLE
AQUILA CHRYSAETOS IN FINLAND
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All territories and nest-sites of the Golden Eagle have been conftrolled in Finland since the 1990s. There
are comparable data from part of them also since the mid-1900s. In total, 416 territories are known, and 370
of them have been occupied by Golden Eagles during the last five years. Four fifths of the pairs breed in
Lapland. The number of pairs has increased slightly thanks mostly fo lessened persecution. The average
number of "old” (over 50 days) young per occupied territory was 0.57 in 1980-2005, and the number per
successful nest 1.20, respectively

Key words: Golden Eagle, monitoring, methods, Finland, distribution, breeding success.

MPOEKT NO MOHUTOPUHTY BEPKYTA (AQUILA CHRYSAETOS) B PUHAAHAUMN. T. Oaanaa. Cryx6a AecoB m
NAapKoB PUHAIHAMM, POBAHMEMM, PUHAIHAMS.

KOHTPOAb BCEX THE3AOBBIX TEPPUTOPUM U YHACTKOB ©epkyTa Aquila chrysaetos B PUHAIHAMM BEAETCS C
1990-x roAOB. HO4MHAS C CEPEAMHBI MPOLLIAOTO BEKA, MO HEKOTOPLIM M3 HUX CYLLLECTBYIOT TAKXE CPABHUTEAD-
Hble AQHHbIE. BCero n3secTtHo 416 TeppUTOpmM, 13 KOTOPLIX OEPKYT B MOCAEAHME NATb A€T 3AHUMMAA 370. MNaras
4ACTb BCEX MAP HE3AMTCH B AQMACHAMU. YMCAO NAP HECKOABKO BbIDOCAO BACroAQps, MPEXAE BCErO, CHU-
XEHUIO NpecAeA0BaHMs. B nepuoa ¢ 1980 no 2005 r. HO OAHY 3QHATYIO TEPPUTOPUIO B CPEAHEM MPUXOAMU-

AOCb 0,57 «noapocLumxy (ctaplue 50 AHEN) MTEHLLOB, A HO OAHY YCMELLUHO rHe3adLLytocs napy — 1,20.

KAtoweBblie cAoBA: BEPKYT, MOHUTPUMHT, METOAbI, PUHASHAMS, PACMPOCTPAHEHME, YCMNELLHOCTb PA3ZMHO-

XKEHUMA.

INTRODUCTION

Information on the distribution, numbers and
breeding productivity of the Finnish Golden Eagle
Aquila chrysaetos population has been collected in
a systematic way since the 1950s by the Finnish Na-
ture Conservation Society (e.g. Linkola 1962, Sul-
kava 1968). The coverage of the field work, and the
quality of data, has increased during decades.
Since the 1990s all known nests have been con-
tfrolled annually.

In this report | describe shortly the survey meth-
ods of our monitoring project, as well as the present
breeding range, population size and productivity of
the Golden Eagle population in Finland. The Golden
Eagle has been classified as vulnerable (VU) in the
national Red Data Book (Rassi et al. 2001). The spe-
cies is also listed in the Annex | (species in need of
special protection) of the EU birds directive.

The reason for these classifications is the
marked decrease in numbers of the Golden Eagle
in Finland in the first half of the 20" century, due to
persecution and fragmentation of large forest areas
in southern and cenftral parts of the country. At pre-
sent persecution is illegal, and the very few cases of
shooting of a bird or destroying its nest have practi-
cally no effect on the level of population. Actually,
the population has increased during the last dec-
ades due to various conservation measures.

Environmental administratives started a more
comprehensive monitoring project of the Golden
Eagle population in the year 1980, and nowadays
Metséhallitus takes care of the field work and
analysis of results, as well as practical conservation.
In addition to the monitoring of the Golden Eagle,
Metsahallitus is responsible also for monitoring the
populations of the Peregrine Falco peregrinus and
the Gyrfalcon F. rusticolus.

MATERIAL AND METHODS

Voluntary ringers and other bird-watchers have
collected the majority of the Golden Eagle material
in the field during recent decades. Nowadays
about 40 volunteers participate in the monitoring
project. The Golden Eagles kill and eat reindeers,
and especially calves. Compensatory system for
these losses to the reindeer husbandry by the state
of Finland is based on the annual number of territo-
ries and young raised, and that is why every nest
must be controlled annually.

All known territories are visited at least once a
year during the breeding season, normally from
15 June to 15 July. Some territories are visited also in
April to check whether the pair has started to nest
or not.

The continuous mapping of new and previously
unknown territories and nests is a prerequisite for
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successful monitoring of the Golden Eagle. The effi-
ciency of this task has varied between years. At
present both new and alternative nests as well as
new territories are sought after with a stable and
high efficiency. | estimate that we know now about
90% of all the territories in Finland.

Nests have been checked usually by climbing
to assess traces of occupancy and the number of
young, as well as to ring them. Since the year 1995
Finland has participated in the Nordic colour-
ringing programme for the Golden Eagle. From 70
to 80% of all known young are ringed yearly.

A territory has been classified as occupied if
successful breeding or breeding attempt was ob-
served, or if recently built, repaired or decorated
nest was found. A young older than 50 days is classi-
fied as "old”. The terms used follow Postupalsky
(1974) and Steenhof (1986), and they are specified
in more detail by Ekenstedt et al. (2006).

RESULTS AND DISCUSSION

Numbers and distribution

The total number of territories known to the pro-
jectis 416, of which about 80% lie in Lapland (fig. 1).
The southernmost territories have been found in Os-
frobothnia and Central Finland, with a lone mar-
ginal one in Southwest Finland. The range has re-
mained the same since the 1960s. In the first half of
the 20" century many pairs were found further
south especially in the east. During the last five
years, in total 370 territories have been occupied by
Golden Eagles.

Figure 1. Breeding range of the Golden Eagle in
Finland in 2005.

The number of known territories has increased
considerably during the last ten years. Although the
number of pairs has slightly increased in redlity, the
main reason for the increase of annual numbers is
the more efficient search for previously unknown
nest-sites, and improved knowledge on the species
and its territories.

The Golden Eagle prefers remote and undis-
turbed forest and fjell areas, long away from main
roads, villages and other human activity. More than
90% of all nests have been built in large pine trees
(Pinus sylvestris), occasionally in aspen Populus
fremula, or in Norway spruce Picea abies. In northern
Lapland some nests have been built on abrupt cliffs.

The distance between nearest neighbours var-
ies considerably. In East Lapland it is, on average,
14.1 kilometres, with a minimum of 5.9 kilometres. The
mean area of territories has been estimated at 151
km2 in East Lapland (Petri Piisild, unpublished). These
figures seem to be representative for the whole of
Lapland.

Reproduction

On average, 73% of the territories have been
occupied by Golden Eagles (65-83% annually,
fig. 2). The proportion was higher in the beginning of
the 1980s than later on; most probably field work in
those early years was not as representative for the
whole population as at present, with ringers con-
centrafing their activity to nests with young in previ-
OouUs years.

Availability of food and weather conditfions,
especially during the early breeding period, have a
marked influence on the reproductive output of the
Golden Eagle, explaining a great part of the annual
variation in breeding success. The most important
prey species in Finland are the mountain hare Lepus
timidus, Black Grouse Tefrao tetrix and Willow
Grouse Lagopus lagopus, and calves of domestic
reindeer Rangifer tarandus tarandus.

The number of "old” young per occupied terri-
tory has varied from 0.36 to 0.76 (average 0.57) in
the period 1980-2005. The number of young per
successful nesting has varied from 1.06 to 1.36 (av-
erage 1.20), respectively (fig. 3). The productivity of
the population varies more in northern fiell regions
than further south, but there are no marked spatial
deviations in the mean number of young in different
parts of the Finnish range.
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MONITORING OF THE PEREGRINE FALCON FALCO PEREGRINUS
IN FINLAND

TUOMO OLLILA

Metsahallitus, Natural Heritage Services, Lapland, Box 8016, 96101 Rovaniemi, Finland, tuomo.ollla@metsa.fi

The number of breeding Peregrine Falcons declined catastrophically in the 1950s and 1960s, reaching a
minimum of about 30 pairs in the early 1970s. Since then the species has recovered considerably in the
northern half of Finland but not in the south. Since the mid-1990s all previously known nest-site have been
controlled at least in July to record nesting success, and new ferritories have been searched for actively. In
total, 213 territories have been occupied at least once during the last five years. Over 90% of the Peregrine
Falcons nest on the ground in extensive and wet peatlands. The average number of nestlings (over 30 days
of age) per occupied territory has been 1.16 per occupied territory 1993-2005, and the respective figure per
successful nest has been 2.33.

Key words: Peregrine Falcon, monitoring, methods, Finland, distribution, breeding success.

MOHUTOPUHT CANCAHA (FALCO PEREGRINUS) B PUHAAHAUMN. T. Oaanaa. CAy>xO6Qa A€COB U MAPKOB PUHASIH-
A, POBaHMEMM, PUHAIHAMS.

YUCAEHHOCTb THE3AILLLMXCS CANCAHOB Falco peregrinus B8 PUHAAHAMM KATACTPOJOUIECKM COKPATUAOCD B
1950-60-€ rT., 1 K HO4AAY 70-X IT. AOCTUIAQ MMHUMOABHOTO 3HAYEHMS NpumepHO B 30 nap. K HacTogLLLeMY
BPEMEHM, BUA B 3HAYMTEABHOM CTEMEHU BOCCTAHOBUA CBOIO YUCAEHHOCTb B CEBEPHOM MOAOBMHE PUHAIHAMM,
HO He Ha tore. HaymHasa ¢ cepeamrHbl 20-X IT. BCe pAHeEe M3BECTHbIE THE3AQ MPOBEPSIOTCH KOK MUHUMYM PA3 B
FOA — B MIOAE, AAS PETUCTPALLMM YCNELLHOCTY THE3AOBAHMS, A TAKXE BEAETCH OKTMBHbIM MOUCK HOBbIX THE3AO-
BbIX TEPPUTOPUI. B Leaom, 213 TeppUTOPUI 3AHMMAAUCE CANCAHOM XOT Obl PA3 30 MOCAEAHUE MATb AET.
boaee 90% rHe3a CancaHa PACMOAQrQIOTCS HA 3€MAE, CPEAM OBLLIMPHbIX BAQXKHbIX TOPADAHWKOB. B mepwmoa ¢
1993 no 2005 r. HO OAHY 3QHSTYIO TEPPUTOPUIO B CPEAHEM MPUXOAMAOCH 1,16 NTeHLoB (cTaplue 30 aAHen), a
HQ OAHY YCMELLHO rHe3AdLLLYIOCA Napy — 2,33 NTeHua.

KAtoyeBble CAOBQ: CAMCAH, MOHUTPUHI, METOAbI, PUHAIHAMS, PACTMPOCTPAHEHME, YCMELIHOCTb Pa3-

MHOXEHUA.

INTRODUCTION

The breeding population of the Peregrine Fal-
con Falco peregrinus crashed in Finland in the 1950s
and 1960s due to pesticides, as a part of the global
collapse of this cosmopolitan raptor species. The
population, distributed all over Finland, was esti-
mated at 500-1000 pairs before the pesticide erq,
but in the early 1970s probably no more than 30
pairs were left (VaisGnen et al. 1998). The species
has been classified as endangered in Finland since
1985 (Rassi et al. 2001). The Peregrine Falcon is listed
in Annex |, a species in need of special protection,
in the EU Birds Directfive.

In this report | present briefly survey methods of
the nation-wide monitoring project by Metsahallitus,
the governmental organization responsible for
monitoring and management of the most threat-
ened raptor species in Finland. | describe also the
distribution, size and productivity of the population.

The Peregrine Falcon has recovered consid-
erably in the northern half of Finland during recent
decades, mostly because use of the most harmful
pesticides was stopped already in the 1970s. How-

ever, new types of chemicals, like bromide flame
retardants, may pose a threat to top predators like
the Peregrine Falcon in the future. In addition, the
species has not been able to resettle in the south so
far, in spite of range expansion in the north. Drain-
age of peatlands and other land use has had
negative effect on Peregrine Falcons locally, but it
cannot explain the fotal disappearance of the
southern subpopulation since the 1960s.

MATERIAL AND METHODS

Nation-wide monitoring of the Peregrine Falcon
was started at the beginning of the 1960s by Finnish
Nature Conservation Society (Linkola 1959), as a
result of the catastrophic population decline. WWF
Finland took responsibility for monitoring from 1970
fo 1997 (e.g. Wikman 1993), and since then
Metsahallitus has organized the project (e.g. Ollila
2000). During all these years voluntary bird ringers and
other ornithologists have taken care of the main part of
field work, with about 15 active participants af present.

All known territories have been visited at least
once during the breeding season, normally be-
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tween 5'-25 July. Due to limited resources, only very
few territories have been controlled twice a year,
which is a weakness in the monitoring programme -
some unsuccessfully breeding pairs, for example,
have probably remained unnoticed. The efficiency
of searching for unknown territories and new nests
in previously known breeding localities has re-
mained fairly high and stable in recent years, but it
has varied in earlier times. Continuous looking for new
pairs and nest-sites is a necessity for reliable monitoring
of an increasing Peregrine Falcon population. | esti-
mate that we know now about 80% of all territories in
Finland.

A territory has been classified as occupied if
successful breeding or breeding attempt was ob-
served, or a nest with fresh traces of Peregrine Fal-
cons was found, or if a pair was seen during the
breeding season. A nestling aged over 30 days has
been classified as "old"”. The terms follow those pro-
posed by Postupalsky (1974) and Steenhof (1986).

About 80% of all found young have been
ringed yearly. We have a preliminary plan to start
colour ringing of nestlings in the year 2007, inte-
grated with the Swedish programme.

RESULTS AND DISCUSSION

Numbers and distribution

The total number of territories occupied by
Peregrine Falcons since the 1970s is 276, and about
80% of them have been found in Lapland (fig. 1.).
Of these territories 213 have been occupied during
the last five years. The first successful breeding since
the year 1970 in Cenfral Ostrobothnia, western
Finland, was recorded in 2005, which is one of the
first signs of possible recovery of the extinct southern
subpopulation.

Figure 1. Distribution of the Peregrine Falcon in
Finland in 2005.

The number of known territories has increased
markedly during the last ten years. In addition to the
real increase of the population, a significant reason
for this is the improved efficiency of field work;
many previously missed territories have been found
not until recently. Most of the falcons breed in re-
mote and extensive aapamires, very wet peat-
lands, from northern Ostrobothnia to Central Lapland,
the rest in fiell regions further north. Only very few pairs
nest near human habitation. The distance between
nearest neighbours varies a lot depending on the
availability of suitable breeding and hunting habitats.

More than 90% of all nests lie on the ground in
peatlands. In fiell regions Peregrine Falcons nest on
cliff ledges. Every year some nests (3-5) have been
found in frees, in old twig-nests of the Osprey (Pan-
dion haliaetus) or the White-Tailed Sea Eagle (Hali-
aeetus albicilla). In the year 2005 the first breeding
was found in an old Raven’s Corvus corax nest.

Reproduction

Peregrine Falcons have been found, on aver-
age, in 63% of all territories visited from 1993 to 2005
(annually 59-82%, fig. 2). This percentage was
higher in 1993-1994 than later, because in those
former years observers concentrated their field ef-
fort relatively more often in occupied territories,
while after that all previously known ferritories,
whether regularly occupied by falcons or notf, have
been controlled.

Abundance of prey species and weather con-
ditions have a strong effect on reproductive suc-
cess of the Peregrine Falcon, especially during in-
cubation period from mid-May to mid-June. These
natural variables explain a high proportion of the
annual variation in the mean number of old nestlings.
The most important prey species in Finland are
waders, ducks and gulls.

The average number of old nestlings per oc-
cupied fterritory has varied from 1.10 to 1.85 in the
period 1993-2005 (mean 1.61). The data from the
years 1995 and 1996 are not comparable with other
years due to foo low activity in the field work. The
number of nestlings per successful breeding has
varied from 2.12 to 2.65 (mean 2.33), respectively
(fig. 3). Breeding success seems to be higher on cliffs
than on the ground, but there is no marked variation
between different parts of the Finnish range.
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DISTRIBUTION AND ABUNDANCE OF SOME RAPTOR SPECIES
IN THE LENINGRAD REGION

VASILIY G. PCHELINTSEV

Biological Research Institute of St. Petersburg State University, 2 Oranienbaumskoye sch., Staryi Peterhof,
RU-198504 St. Petersburg; vapis@mail.ru

The paper presents data on the abundance of five raptor species breeding in the Leningrad region: the
White-tailed Sea Eagle (Haliaeetus albicilla), Osprey (Pandion haliaetus), Golden Eagle (Aquila chrysaetos),
Spotted Eagle (Aquila clanga) and Lesser Spotted Eagle (Aquila pomarina). Information on tfendencies in
the change of the species abundance over the past 15 years is provided. Maps of nest area distribution in
the Leningrad region have been plotted for all the species.

Key words: raptors, distribution, abundance, Leningrad region.

PACMPOCTPAHEHUE U YACAEHHOCTb HEKOTOPBIX BUAOB XULLHBIX NTUL, AEHUHTPAACKOW OBAACTH.
MuyeHAuHueB B.TI. buorormyeckmr HAM CaHkT-INeTepbyprckoro rocyAQpCTBEHHOrO yHMBepcmteta, CAHKT-
Merepbypr, Ctapsiv MNeteprodp, Poccus.

B ctatbe NpuBEAEHbI CBEAEHUS O YUCAEHHOCTM THE3IAALLMXCSH B AEHUHIPOAACKOM OBAACTM MATU BMAOB
XMLLHBIX MTULL: OpAaHa-6eaoxsocTa (Haliaeetus albicilla), ckonbl (Pandion haliaetus), 6epkyta (Aquila chry-
saetos), 6oabworo (Aquila clanga) n Maaoro NoAopAmMkos (Aquila pomarina). MPUBOAATCS CBEAEHMS O TEH-
AEHUMAX M3MEHEHMS YUCAEHHOCTU DTUX BUAOB 3Q MOCAEAHUE 15 AET. AAS BCEX BUAOB CO3AQHbI KOPTOCXEMbI

PA3MELLEHUS THE3AOBbIX YHACTKOB HO TEPPUTOPUM AEHUHIPAACKOM OBACCTH.

KAtoYEBblE CAOBQA: XULLIHBIE MTULLBI, PACMPOCTPAHEHME, YACAEHHOCTb, AEHUHIPOACKAS OBAQCTb.

The fauna of the Leningrad region is quite spe-
cific. This is due both to the geographic position
and the heterogeneity of landscapes in the area.
The region comprises various types of middle and
southern taiga forests, mires of various kinds, and
numerous water-bodies. The most noteworthy among
the latter are Europe’s largest freshwater lake, Lake
Ladoga, and the brackish eastern Gulf of Finland.

As regards its fauna, the Leningrad region is
one of the best investigated regions of Russia. In the
early 1980s, generalization and analysis of data on
the distribution, biology and behaviour of birds in
the region resulted in publication of the monograph
by A. Malchevskiy and Yu. Pukinskiy, “Birds of the
Leningrad Region and adjacent areas. History, biol-
ogy, conservation” (1983). After more than 20 years
gone since then, new and more accurate data on
the distribution and abundance of some bird spe-
cies in the region have been gathered.

A total of 21 species of diurnal raptors (Falconi-
formes) have been registered in the Leningrad re-
gion. Of these, 16 species continue nesting in the
territory. Nests of two species, the Peregrine Falcon
Falco peregrinus and the Short-toed Eagle Cir-
caetus gallicus, were not detected in the region in
the past decades. The Peregrine is regularly ob-
served during seasonal migrations and even in the
breeding period in some parts of the Leningrad re-
gion (Noskov et al. 1993, lovchenko et al. 2001).

Short-toed Eagle records are far fewer. The last
breeding registration of the species was from the
south of the Leningrad region in 1961. There have
been no more than a dozen and half observations
of the species since then.

Decline in the abundance of the breeding
population of large raptors began several decades
ago. The decline for some species has been so
heavy over this period that they are now at the
verge of extinction in the region.

The Red Data Book of the Leningrad region
(having, alas, no official status) comprises 13 raptor
species. The number includes all eagles (genus
Aquila) occurring in the region, the White-tailed Sea
Eagle Haliaeetus albicilla and Osprey Pandion hali-
aetus. It is for these five species that abundance
data are provided in the present paper.

The Osprey Pandion haliaetus in the Leningrad
region settles on raised bogs within reach of waters
rich in fish (fig. 1). The bird builds its large nests on
tfops of pine trees rising slightly over the rest of the
frees in its part of the mire. Although an overwhelm-
ing majority of nests are situated in Lake Ladoga
and Gulf of Finland shore areas, the Osprey nests
also around relatively small but fish-rich lake systems
in forests in the eastern part of the region. Re-
searchers have noted a few times that the Osprey
tends to settle in colonies. Yu. Pukinskiy (1983) re-
ported of 2-3 pairs of the species nesting in a



STATUS OF RAPTOR POPULATIONS IN EASTERN FENNOSCANDIA.
Proceedings of the Workshop, Kostomuksha, Karelia, Russia, November 8-10, 2005.

Figure 1. Breeding grounds of the Osprey (Pandion haliaetus) in 2000-2005. 1 — occupied nest registrations.

swampy peatmoss larch forest at the Volkhov Bay
shore and in the upper reaches of River Svir. A
group seftlement of ca. 25-27 breeding pairs is
known from a mire in southern Lake Ladoga area
(Vysotskiy 2000). There are now at least 35-37 pairs
of the Osprey breeding in the Leningrad region. The
species abundance has shown an upward ten-
dency in the past several decades.

The White-tailed Sea Eagle Haliaeetus albicilla
settles in a variety of biotopes, but the distribution is
always connected to sea coasts and shores of
large lakes. Nests are built in the upper part of tree
crowns and used repeatedly. Because of annual
paftching and building up, the nests sometimes
reach quite an impressive size. Sea Eagles nest
close to the shore of large bodies of water. The
nests are 100-3500 m away from the shoreline, the
average being 1100 m (n=26). An exception is the
distribution of nests around Verkhne-Svirsky (Upper
Svir) reservoir, where the White-tailed Sea Eagle
places its nests as it does around Rybinsk reservoir
(Kuznetsov & Reif 1998) — along the primary shore
edge with a temporarily flooded zone. Several nests
have been detected on dead frees standing within
the flooded area. Apparently, one of the main cri-
teria for the choice of the nest tree is the possibility
of free access fo the nest. Some territories may con-
fain up to three nests. Birds usually use the same
nest for breeding year after year. Only emergencies
can make them change it (destruction of the nest,
regular disturbance). Sea Eagles are capable of

building a new nest within a month. Average
breeding success per a breeding pair was 0.72
young (0.46-0.89). One successfully breeding pair
produced an average of 1.36 fledglings (1.1-1.9). In
1994, we started an inventory of breeding pairs of
the species in Northwest Russia in general and in
the Leningrad region in particular. These activities
were implemented within the European pro-
gramme for colour marking of juvenile White-tailed
Sea Eagles. Over twenty years of surveys in the terri-
tory, breeding grounds of 18 White-tailed Sea Eagle
pairs were detected. The main breeding grounds
are SW Gulf of Finland coast, southern Lake Ladoga
region and the impoundment reservoir on River Svir,
in the NE part of the region (fig. 2). The number of
breeding pairs has lately remained stable.

The Golden Eagle Aquila chrysaetos can be
encountered in the Leningrad region throughout
the year. This eagle species both occurs during sea-
sonal migrations and overwinters in the region. As
indicated by ringed bird recoveries, winter residents
are younger individuals breeding in regions further
north. At the moment, the status of the Golden Eao-
gle in the Leningrad region is nearly critical, the
species being very rare in the region in the breed-
ing period. All Golden Eagle nests found in recent
years are located on dry ridges in vast raised bogs.
According to some opfimistic estimates there now
breed no more than 5 pairs of the species in the
Leningrad region. At present, we only know of three
nests where breeding takes place (fig. 3).
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Figure 2. Breeding grounds of the White-tailed Sea Eagle Haliaeetus albicilla in 2000-2005.
1 — occupied nest registrations.
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Figure 3. Breeding grounds of the Golden Eagle Aquila chrysaetos in 2000-2005. 1 — occupied nest
registrations.
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One should admit that the main limiting factor for
the Golden Eagle is distrbance and intentional per-
secution of the species. These birds now quite often
get shot by poacher taxidermists.

Early in the 1980s, the Spotted Eagle Aquila
clanga was regarded as the most common species
among large raptors in the Leningrad region (Mal-
chevskiy & Pukinskiy 1983). In those years, specidalists
estimated the population to be 18-20 pairs. The
distribution of territories of the Spotted Eagle over
the territory was uneven. The species tended to set-
fle in water-logged river valleys, extensive wet cut-
overs, mires and lake shores becoming overgrown
by vegetatfion. The birds were most frequently
sighted in the Lake Ladoga region and around
lakes of the Karelian Isthmus. In many locations,
Spotted Eagle pairs were known to have bred for
decades. Galushin (1980) estimated the Spotted
Eagle breeding density in European Russia in those
years to be 5 pairs per 1000 km?2.

Judging by our studies, the main requirement
to the breeding biotope for the species is availabil-
ity of open foraging habitatfs in the vicinity: over-
growing waters, mires, and floodplain meadows.
Being a flexible species, the Spotted Eagle easily
shifts from one food object to another. However, as
meadows and floodplains get overgrown with
scrub, foraging opportunities deteriorate. In the
past two decades, fewer Spotted Eagle nests have
been reported. Experts estimate current Spotted
Eagle population in the Leningrad region to be no
more than 10 pairs. In addition to the above-

PR T E R 8 B U R G

mentioned degradation of foraging and breeding
habitats, a limiting factor for the species is illegal
kiling. We are only aware of the nests and breeding
grounds of 6 pairs of the species (fig. 4).

It is believed that the northeastern boundary of
the distribution range of the Lesser Spotted Eagle
Aquila pomorina runs across the Leningrad region.
The species is quite common in western and south-
western parts of the region, but not observed east
of River Volkhov. It seftles in small forest patches
adjoining barren land or drained fields and avoids
extensive forest areas and large raised bogs. The
most favourable habitat for the Lesser Spotted Ea-
gle is farmland with low human presence. A very
strong limiting factor for the species is the lack of
agricultural activities in the farmland. After grass-
lands have been mown down, members of all pairs
nesting in the vicinity come to hunt there. Lesser
Spotted Eagles were noted to be unevenly distrib-
uted over the territory in the breeding period. They
seftle in small groups. In such areas, nests may be
within 1.5 km apart. We know breeding territories of
five pairs of the Lesser Spotted Eagle (fig. 5). There
appears to be a total of no more than 10-12 pairs
of the species breeding in the Leningrad region.

A heavy impact on raptors in the Leningrad
region today is produced by illegal hunting. Birds
are taken for taxidermy. The bigger the bird, the
more attractive it is fo poachers. Overgrowing of
fields and cessation of agricultural activities are be-
coming a weighty limiting factor for raptors hunting
in farmland.
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Figure 4. Breeding grounds of the Spofted Eagle Aquila clanga in 2000-2005. 1 — occupied nest

registrations.
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Figure 5. Breeding grounds of the Lesser Spotted Eagle Aquila pomorina in 2000-2005. 1 — occupied nest

registrations.

The abundance of the White-tailed Sea Eagle
and Lesser Spotted Eagle in the past several dec-
ades has remained stable (tab. 1). A reduction in
the number of breeding pairs in the Leningrad re-
gion has been demonstrated by the Golden Eagle
and Spotted Eagle. The number of Golden Eagle
nests has lately decreased notably. There is only
one area where these eagles breed annually.

Regular breeding of the pair is due to the location
of the nest within the Nizhne-Svirskiy strict nature
reserve. Breeding in all other areas is not annual.
The number of breeding Osprey pairs has increased
lately. In some localities with plentiful food supply
and limited human access Osprey pairs group close
to each other.

Table 1. The number of raptor pairs and their trends in the Leningrad region over several decades.

Species 1980s 2004-2005, own data Trend
(after Malchevskiy
& Pukinskiy 1983)
Osprey 12-15 35-37 Increase
White-tailed Sea Eagle 12-14 16-18 Stable
Golden Eagle 3-4 1-3 Decrease
Spotted Eagle 18-20 8-10 Decrease
Lesser Spotted Eagle 10-12 10-12 Stable
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MONITORING AND CONSERVATION OF FINNISH OSPREYS
PANDION HALIAETUS IN 1971-2005

PERTTI SAUROLA
Finnish Museum of Natural History, P.O.Box 17, FI-00014 University of Helsinki, Finland, pertti.saurola@helsinki.fi

Since 1971, authorized voluntary ringers have checked almost all known Finnish nest sites of the Osprey
Pandion haliaetus annually. Finnish Osprey population remained on the same level through the seventies,
increased from 1982 to 1994 by about 3% per year and, since then, has remained “stable”. In 2005, of 1541
potential nest sites checked, 926 were occupied, 753 active and 699 successful. Productivity has improved
considerably during the last decades and was in 1996-2005: 1.65 large nestlings per occupied territory, 2.04
per active nest and 2.25 per successful nest. The positive trend of Finnish Osprey population can be attrib-
uted (1) to decreased persecution during migration and wintering, (2) to decreased impact of environ-
mental toxicants, and (3) to construction of artificial nests to compensate the losses caused by modern for-
estry. At present, almost 50% of the Finnish Ospreys breed in artificial nests constructed by voluntary ringers.

Key words: Osprey, Pandion haliaetus, population trend, productivity, persecution, environmental toxi-
cants, land use, modern forestry, arfificial nests.

MOHUTPUHT U OXPAHA CKOIbl (PANDION HALIAETUS) B PUHAAHAUN B 1971-2005 IT. . Caypoaa. Mysen
HOLLMOHAABHOM UCTOPUU PHATHAMU, YHUBEPCUTET XEABCUHKM, PUHATHAMA.

HaumHasg ¢ 1971 r. KOAbLLEBATEAM-AIODUTEAM EXXETOAHO MPOBEPAOT MPAKTUMYECKM BCE U3BECTHbIE THE3AQ
ckonbl Pandion haliaetus Ha TeppUTopUK PUHATHAMK. TTONYAILUMA CKOMbl B PUHAIHAMM OCTABAAOCH HEMU3-
MeHHOM B 1970-e IT., 3aTEM POCAQ NPUMEPHO HA 3% B TOA C 1982 . A0 1994 1. 1 C TEX NOP OCTAETCH «CTA-
GuAbHOM). B 2005 1. 13 1541 NpOBEPEHHBIX MOTEHLMAABHBIX THE3AOBbIX YY4OCTKOB 926 OblAM 3QHMATbI, B 753 OblAu
CAEAQHbI KAGAKM, U B 699 rTHE3AOBAHME ObIAO yCMELUHbIM. [TPOAYKTMBHOCTb THE3A 3HOYUTEABHO BBIPOCAQ 30
MOCAEAHME AECATUAETMS, COCTABMB B 1996-2005 rr. 1,65 NOAPOCLLMX MTEHLLOB HO OAHY 3AHATYIO TEPPUTORUIO,
2,04 — HO THE3AO C KAGAKOM M 2,25 — HA YCMELLIHO THE3AALLLYIOCA NAPY. [TOAOXKUTEABHYIO AMHAMMKY MOMYASLIUN
CKOMbl B PUHAFHAMM MOXHO OOBICHUTL: COKPALLLEHMEM MPIMOTO MPECAEAOBAHMS B MEPUOA MUTPALMM U
3MMOBKM, CHMXKEHMEM BO3AEMCTBUI DKOAOTMHECKM TOKCMYHBIX BELLLECTB U COOPY>KEHUEM MCKYCCTBEHHbIX
THE3A0BMI AA KOMIMEHCALMM UX YTPATbI B CBA3M C TEKYLLLEM A€COXO3AMCTBEHHOM AEATEABHOCTBIO. HO CeroaHs,
no4ytm 50% CKOM B PUHAFHAMM MCMOAb3YIOT AAS THE3AOBAHWMA MCKYCCTBEHHbBIE COOPYXEHMA, MOCTPOEHHbIE
KOABbLLEBATEAIMMU-AIODUTEAIMM.

Katowesbie caosa: ckona, Pandion haliaetus, AMHOMMKKO MOMYASLLUM, MPOAYKTMBHOCTb, MOECAEAOBAHME,
OKOAOTUHECKM TOKCUYHBIE BELLLECTBA, 3EMAEMOAB3OBAHME, COBPEMEHHOE AECHOE XO34MCTBO, MCKYCCTBEHHbIE
rHEe3AO0BbA.

INTRODUCTION

The Osprey Pandion haliaetus is a cosmopoli-
tan species, which is distributed all over the world
and can be encountered in all continents except in
the Antarctica. The Osprey has suffered heavily
from several human impacts. Persecution, environ-
mental foxicants, fishery practices and land use
have been the main factors, which have reduced
both survival and productivity in Osprey populations
(e.g. Saurola & Koivu 1987, Poole 1989, Saurola 1997).

In Finland, the Osprey breeds all over the coun-
fry: from the southern archipelago (60° N) to the
northernmost Lapland (70° N). Because the Osprey
eats almost exclusively live fish, its distribution is pri-
marily determined by the distribution of favourable
fishing waters. For a good nest site the Osprey
needs a safe, stable and exposed base to support

the nest. The breeding densities are highest in areas
where these two prerequisites are filled. In Finland,
the most suitable Osprey habitats are found along
the coasts of Gulf of Finland and Gulf of Bothnia,
and in the cenftral lake district in southern Finland
(Saurola & Koivu 1987).

On the basis of sporadic observations, the Fin-
nish Osprey population decreased in the beginning
of the 20" century due to the heavy persecution.
During the World War |l, the Osprey population
slowly recovered, but decreased again from the
1950s to the early 1970s, this time due to both heavy
persecution during migrafion and wintering, espe-
cially in Soviet Union and some Mediterranean and
African countries, and to detrimental effects of the
DDT and other environmental toxicants (Saurola &
Koivu 1987, Saurola 1997).
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In this contribution | will (1) infroduce the Finnish
Osprey monitoring scheme, Project Pandion, (2)
demonstrate the population trends during the last
35 years, and (3) discuss the threats and conserva-
tion of the Finnish Ospreys.

MATERIAL AND METHODS

Project Pandion

In 1971, the Finnish Ringing Centre started a na-
tionwide monitoring programme, Project Pandion
(Saurola 1980, 1995). As a start, inquiries about the
nest sites of Ospreys were addressed through mass
media to the general public all over the country.
Then all information gathered on potential nest sites
was distributed to the ringers, who wanted to par-
ticipate in the project on the voluntary basis, i.e.
without any compensation of travelling or any other
kinds of costs. Each nest site was pointed only to
one ringer, who was then responsible for checking
the site. This way the potential competition be-
tween ringers was avoided and the disturbance at
the nest sites was minimized.

The normal annual routine carried out by a
ringer at an Osprey nest is the following.

(a) To fill in a form which includes: (1) all obser-
vations on the breeding success, (2) coordinates of
the site with the accuracy of at least 100 meters
(Finnish National Grid), (3) description of the nesting
habitat (type and amount of human influence), (4)
descripfion of the nest site (e.g. species, status,
height and diameter at the base and at the top of
the tree), (5) information on prey remains found.

(b) To ring the nestlings and to measure their
wing length and body mass.

(c) To collect dead nestlings, unhatched eggs,
eggshell fragments and feathers for analysis of envi-
ronmental contaminants.

(d) To put a fibreglass label on new nesting
frees. The label indicates (1) that the nest site is pro-
tected year round, (2) that all disturbances (includ-
ing photography) in the neighbourhood of the nest
are prohibited during the breeding season, and (3)
that the nest site is known to the Project Pandion.
Thus, after the very first year, general public have
been requested to report only the unlabelled Os-
prey nests to the Ringing Centre.

Since 1972, the authorized voluntary ringers
have checked more than 90% of occupied Osprey
territories known by the Project Pandion every year.
E.g. in 2005, 1541 potential nest sites were checked
and 926 occupied territories detected. Of these 753
were active (eggs were laid) and 699 successful
(young were produced). By 2005, there were alto-
gether 44,977 records in the Osprey computer file
(one record = all information in one year from one
nest site, including the unoccupied ones).

Ringing and recoveries

In 1913-2005, 38,950 Ospreys have been ringed
in Finland, of these 36,360 (93%) during the Project
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Pandion. In the last ten years, the annual ringing total
has varied from 1200 to 1400 individuals. In contrast fo
many other species and due to the nationwide Pro-
ject Pandion, Ospreys have been ringed all over the
country, from southern coast to Lapland.

Up to the end of 2005, altogether 2977 recover-
ies and ‘“interesting” recaptures of 2833 different
individuals have been reported. | have classified a
recapture as “interesting”, if the bird had moved at
least 10 km from the location of the previous recap-
ture or if the time elapsed from the previous recap-
ture had been at least three months.

RESULTS

Population trend

According to the "hard” data produced by
the Project Pandion, the Finnish Osprey population
remained more or less on the same level through
the 1970s, increased from 1982 to 1994 by about 3%
per year, and, since then, has remained more or
less “stable” (fig. 1). However, a part of the popula-
tion “increase”, especially in sparsely inhabited
northern Finland, may be only a result of increased
survey coverage. The present population estimate is
1200 breeding pairs (Saurola 1997).

Productivity

The productivity of Finnish Ospreys has in-
creased considerably during the three last decades
(fig. 2). In the 1970s, the average production of
young was: 1.37 large nestlings per occupied terri-
tory, 1.81 per active nest, and 2.01 per successful
nest. During the last ten years (1996-2005), the cor-
responding averages were: 1.65, 2.04 and 2.21.

Causes of death

Of the "final” encounters of each individual,
58% were of birds reported dead with additional in-
formation on the cause of death. Of these 1529 Os-
preys, 40% were killed deliberately by man, 31% died
because of various fishing operations, and 14% were
hit by overhead wires. Finnish Ospreys have been killed
in alfogether 58 different countries (see fig. 3). Those on
the top of the list are: Italy (74 individuals killed), Ukraine
(56), Russia (37), Mali (36) and Nigeria (35).

Survival

Both for science and for conservation, esti-
mates of survival rates are as important as the esti-
mates of productivity. However, it is much more
difficult to obtain relevant data on survival than on
production of young. The most reliable estimates of
age- and time-specific survival rates are based on
sufficient number of both (a) ring recoveries of birds
found dead, and (b) recaptures/resightings of birds
encountered alive (see e.g. Francis & Saurola 2004).

In the 1970s and 1980s, several methods to
catch adult Ospreys at the nest were developed
and more than 200 different adults were caught at
least once in a local study area in southern Finland.
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Figure 1. Numbers of occupied, active and successful nests of Finnish Ospreys
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Figure 2. Productivity of the Finnish Ospreys Pandion haliaetus in 1971-2005.

However, due to many practical difficulties in trap-
ping adult Ospreys in closed forest habitats and to
the low quality of individual colour rings, this activity
did not continue effectively enough in the 1990s.
Thus, accurate and reliable estimates of survival
rates of Finnish Ospreys are not yet available.

The distribution of ring recoveries by age
classes indicates, however, as expected, that a
remarkable proportion (“40%") of Finnish Ospreys
die during the first year of life. The longevity record
of the Ospreys ringed in Finland is 26 years, which s,
as well, the highest age of the Osprey so far re-
corded in the world.
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Dispersal

Altogether 38 male and 34 female Ospreys
ringed as nestlings in Finland have been recaptured
as breeders at the nest. According to these dataq,
the natal dispersal distance, i.e. distance from
fledging site to the first breeding site, was signifi-
cantly shorter in males (median = 27 km, maximum
= 433 km) than in females (median = 133 km, maxi-
mum 534 km). In addition, three females and one
male ringed as nestlings in Sweden have been re-
captured as breeders in Finland, 380-480 km away
from their natal sites. When the “random” recover-
ies of adult birds ringed as nestlings and found
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dead by the general public during the breeding
season were used for estimating natal dispersal, the
distances distributed exactly as could be expected
from a mixed data set of both sexes (median = 68
km; n=212).

“Lack of information about dispersal has begun
to limit progress on several biological fronts” (Wal-
ters 2000). Adequate knowledge of dispersal is of
crucial importance in understanding population
dynamics, as well as in planning adequate conser-
vation measures, e.g. reinfroduction programmes in
cases when the local population has become ex-
finct.
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Migration and wintering

The very high number of encounters of marked
birds gives a good general picture where Finnish
Ospreys spend the non-breeding season (figs. 3 and
4). During migration they have been encountered
all over Europe from the British Isles fo Russia. Further,
ring recoveries show that the wintering area of Fin-
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nish Ospreys is very wide: from the west coast of
West Africa to Arabian Peninsula and from the
Mediterranean to the southern coast of South Af-
rica (cf. Saurola 1994). Thus, the changes in the Fin-
nish Osprey population are linked to the environ-
mental and cultural changes in large areas in
Europe and Africa.
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Figure 4. Spatial distribution of encounters of Ospreys Pandion haliaetus ringed in Finland. Encounters re-
ported as killed by man excluded (see fig. 3). Seasons indicated by the following symbols: circle = May-
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The picture based on ringing has been recently
supplemented with satellite tracking, which has
produced, in addition to purely scientific data, im-
portant information for conservation as well (see
http://www.fmnh.helsinki.fi/satelliteospreys/).

Satellite fracking has demonstrated that, in
addition to breeding and wintering sites, conserva-
tion of good stopover areas along the migration
routes seems to be important for the Ospreys as well
as for many other migrating species of birds (e.g.
Saurola 2005).

DISCUSSION

At present, Finnish, as most of the other Euro-
pean Osprey populations which have been moni-
tored carefully, have been either increasing or
have remained on the same general level during
the last two decades (Saurola 1997). E.g. in Ger-
many (Schmidt 2001 and Daniel Schmidt pers.
comm.) and Scotland (Dennis and Dixon 2001 and
Roy Dennis pers. comm.) the growth rate has been
about 8% per year. The most encouraging example
has been recorded in a state-owned forest area of
25,000 hectares in central France, where the popu-
lation increased from one pair in 1990 fo 18 pairs in
2003, or in other words 27% per year (Thiollay &
Wahl 1998, Wahl & Barbraud 2005)! In 1997, Schmidt
and Wahl (2001) recaptured in this area one breed-
ing male and two females, which were ringed as
nestlings in Germany, more than 900 km from their
breeding sites. This indicates that at least part of the
rapid increase was due fo long distance natal dis-
persal.

The favourable trends of the European Osprey
populations are due to several causes, which will
be shortly discussed below.

Persecution

In the beginning of the 19t century, Ospreys
were breeding throughout Europe. Due to heavy
persecution, which started as early as the 17th cen-
tury and peaked during the 19t century, local
populations decreased rapidly and, in many coun-
fries, the species became extinct during the first
decades of the 20" century. During the World Wars
I and I, kiling of birds of prey decreased, but con-
tinued again after the wars (see Bijleveld 1974).

In Finland and Sweden, the Osprey has been
fully protected since the late 1920s. However, the
legal protection was given to the Osprey less than
50 years ago in many other European countries
along the migration route of the Finnish Ospreys:
e.g. in the former USSR in 1964 and enforced in
1974, and in ltaly in 1971 (Saurola 1980).

Because legal protection does not always
mean that kiling ceases, | have fried to estimate
the changes in persecution in Europe and Africa by
calculating persecution indices from ring recoveries
(Saurola 1980, 1994). This analysis suggested that
hunting pressure on the Ospreys really decreased
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significantly in the 1970s all over Europe, but it has
remained on the same level in Africa during the last
decades.

Environmental toxicants

In the late 1940s and 1950s, DDT and other en-
vironmental contaminants appeared as a new
threat to the future of Ospreys all over the world
(e.g. Poole 1989). DDT metabolites caused distur-
bances in calcium metabolism of females; the egg-
shell thickness decreased, eggs broke during incu-
bation, and breeding success decreased. After the
ban of the use of DDT in developed countries, con-
centrations of DDT metabolites in the Osprey eggs
have decreased, as indicated e.g. by studies in
Sweden (Odsj6 & Sondell 2001).

In Finland, since the start of Project Pandion,
bird ringers have collected addled Osprey eggs for
further analysis of contaminants. The results of the
analysis made so far have shown a highly significant
decrease in the sDDT (= total DDT) concentrations
in the Finnish Osprey eggs: the geometric mean of
sDDT decreased from 63.6 (in 1971-1975) to 17.4
ppm/lipid weight (in 1991-1992, Saurola unpubl.
data). During the same period, there was no signifi-
cant change in sPCB level, which was quite low
already in the early 1970s (overall geometric mean
was 32.8 ppm/lipid weight during 1971-1992).

In 2004, a new project was started to analyse
the frends in dioxin and toxic PCB congener con-
centratfions in the addled Osprey eggs collected
during 1971-2006 in Finland.

Fishing and fish farms

Ring recovery analysis has indicated that fish-
ing and fish farms have caused many Ospreys
deaths both intentionally and unintentionally during
breeding, migration and wintering. In Finland, the
most dangerous time for Ospreys is early spring,
when most of the fishing grounds are sfill covered
by ice. At this fime many Ospreys have been found
drowned in nets in small areas of shallow open wa-
ter exploited both by Ospreys and by (mainly ama-
teur) fishermen.

At commercial fish farms, Ospreys have been
kiled both by illegal shooting and by wrongly
placed strings or nets set to protect fishes. Nowa-
days the Finnish fish farms are quite safe for the Os-
preys, because the government pays compensa-
tion to the owners from damages caused by the
Ospreys. E.g. in 2002, according to information from
the Ministry of The Environment, altogether 19 fish
farms growing mainly Canadian rainbow tfrout On-
chorynchus mykiss claimed that the damage
caused by the Ospreys was 102,961 euros in total. Of
this sum, 39,032 euros were compensated by the Min-
istry of The Environment (Matti Osara pers. comm.).

The present system seems to work, but it has
been criticized as well. Firstly, it is very questionable
to subsidise rainbow trout farming at all, because it
pollutes both the inland and Baltic waters. Sec-
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ondly, the estimate of "damage” is based too
much on the information from farms. Thirdly, if pub-
lic money has to be used, then it should be used,
instead of annual compensation, to construction of
proper protection nets, which will prevent the
damages and no compensation is needed in the
future.

Land use

At present, land use is one of the main conflicts
between the Osprey and man. In many areas Os-
preys have been forced to move away from the
primary habitats along the shore of the sea or lakes
because of tourism, recreation etc. In Finland, only
about 15% of occupied nest sites are close to the
shoreline. The dream of every Finn is fo have a
summerhouse and sauna by the lake or in the Baltic
archipelago. In addition, sailing, canoeing, bathing,
angling and other recreational activities concen-
trate to those areas, which are still free from sum-
merhouses. Hence, there is less and less undisturbed
shoreline left for Ospreys. In many cases the historic
nest sites have been abandoned, and the Ospreys
have been forced to move to the middle of forests,
several kilometres from their historic nest sites and
fishing grounds.

The Finnish conservation law states clearly that
it is forbidden to disturb breeding of any bird species.
On the other hand, “every man’s right” states that
everybody can move freely, without permission from
the landowner, everywhere except in the very few
areas, such as strict nature reserves and military areas.

Forestry and peat indusiry

Saurola (1997) has recently discussed the det-
rimental effects of modern forestry on European
Ospreys. Habitat destruction by modern forestry
and peat industry is a confinuous threat to all birds
breeding in forests and peat bogs, although the
official guidelines have improved during the last
years in many countries. Modern forestry may have
four kinds of negative effects on the welfare of the
Osprey: (a) cutting of occupied nest trees, (b) cutting
of potential alternative nest trees, (c) cutting of trees
from the protection zone around the nest, and (d)
disturbance from forestry activities in the neighbour-
hood of the nest during the breeding season.

Because the Osprey is fully protected in all
European countries, the occupied nest frees should
be protected during the breeding season throughout
Europe. In Finland, the nests and nesting frees are fully
protected during the non-breeding season as well.

Protection of just the occupied nest tree is not
enough, because of the “evolution” of the top of
the tree occupied by the Osprey. The Osprey brings
every year new sticks to the nest, which grows
higher and higher. Finally the nest falls down and
most probably breaks some important branches.
After this, the quality of the top is lower than it was
to serve as a solid base for the nest. Thus, within
each territory, a sufficient number of old, flat-

topped nest trees should be saved as alternative
nest frees for the future.

Even if all trees around the nest tree are re-
moved, the Osprey most probably don't abandon
the site, although the probability of breeding failure
increases for several reasons: (a) a solitary tree is
much more exposed to damage caused by storms,
(b) the disturbance zone of many activities (forestry,
sports, recreation) is wider in open clear-cuts than in
closed forests, and (c) a nest in a solitary tree is
more vulnerable to predators, especially to the Ea-
gle Owl Bubo bubo.

Inappropriate timing of forestry work in the
neighbourhood of the nest has caused several
breeding failures in Finland. Construction of logging
roads, digging of forest ditches, harvesting, improv-
ing of young stands and planting seedlings are alll
activities which should be forbidden in the
neighbourhood of the nest during courtship, incu-
bation and brooding periods.

Guidelines for forestry

Metséahallitus (the former Finnish Forest and Park
Service) published in 1994 new guidelines for for-
estry in state-owned land. According to these
guidelines at the nest site of the Osprey

a) the nest tree is protected all year under the
Nature Conservation Act,

b) protective tree stand (density 200 stems/ha)
must be left around the nest for a radius of 50 meftres,

c) bog surrounding the nest tree must be left in
natural state,

d) all forestry activities must be avoided close
to the nest during 15 April-31 July,

e) old Scofch Pines Pinus silvestris and, in addi-
fion, saw timber trees must be left in clumps for fu-
ture development into ideal new nest sites,

f) paths and hiking routes must not be estab-
lished within 500 metres from the nest.

These guidelines for state-owned and private
lands would be sufficient for the protection of Fin-
nish Ospreys. In practice, however, the guidelines
are on private lands only recommendations and
therefore not necessarily followed by the foresters.

Artificial nests

Construction of artificial nests has been the
only direct measure to compensate for the effects
of modern commercial forestry. In Finland, the first
artificial nests were constructed in 1965. Now, four
decades later, in practice a half (47-49%) of the
Finnish Ospreys breed in artificial nests constructed
by voluntary bird ringers to compensate the high-
quality natural nest sites destroyed by one-track
forestry. In my own intensive study area in southern
Finland, the percentage of arfificial nests has been
more than 90% already for two decades. | have
estimated that the population in that area would
be less than 50% of the present level without artifi-
cial nests. In such areas the Ospreys are, unfortu-
nately, “prisoners of artificial nests”.
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Constfruction of artificial nests has been an ef-
fective tool in conservation of Ospreys. However,
protection of natural nest trees and their surround-
ings should always be the primary goal. Construc-
tion of artificial nests should be used only as the
very last and temporary measure to save or reintro-
duce local populations, but never as an excuse to
destroy natural breeding habitats.

Finnish Osprey Foundation

The Ministry of The Environment and the re-
gional Environment Centres have the official re-
sponsibility for all nature conservation in Finland. In
addition, a non-governmental organization, The
Finnish Osprey Foundation, was founded, on the
basis of the money produced by a book on the
Osprey (Saurola & Koivu 1987), in 1990 to promote
especially the conservation of the Osprey by col-
lecting money from private companies and general
public. The foundation has constructed an Osprey
Centre, where ordinary people can get information
on the conservation and research on the Osprey
and, as well, make personal observations and pho-
tographs of fishing Ospreys from a close distance,
without disturbing them.

CONCLUDING REMARKS

(1) During the last decade, local Osprey popu-
lations in northern and central Europe have been
stable or recovering from the effects of persecution
and environmental toxicants. These two threats are
not anymore major problems in Europe, but they sfill
may be problems for European Ospreys wintering in
Africa.

(2) In confrast, habitat destruction caused by
modern forestry, peat industry, tourism and recrea-
tion is sfill an important negative factor for the Os-
prey in many areas. More clear and strict official
guidelines and positive recommendations are
needed fo protect fraditional and new nesting
habitats of the Osprey all over Europe.

(3) Construction of arfificial nests has been an
effective tool in conservation of Ospreys. However,
it should be used only as the very last measure to
save a local population and never as an excuse to
destroy natural habitats and nest sites.

(4) All conservation must be based on reliable
ecological information. Continuous and systematic
population monitoring and ringing are both vital
elements in conservation. In Finland, the role of well-
trained amateur ringers, i.e. lovers of their passion,
birds, has been crucial for conservation of Finnish
Ospreys.
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MONITORING “COMMON" BIRDS OF PREY IN FINLAND IN 1982-2005
PERTTI SAUROLA

Finnish Museum of Natural History, P.O. Box 17, FIN-00014 University of Helsinki, Finland, pertti.saurola@helsinki.fi

In 1982, the Raptor Grid, a nation-wide programme for monitoring both diurnal and nocturnal *com-
mon" birds of prey was started by the Finnish Ringing Cenftre. Voluntary ringers were asked to select a 10 x 10
km study plot and find annually all active nests or at least locate occupied territories of birds of prey from
their study plot (annual total has averaged 120). Since 1986, additional information has been collected with
the Rapfor Questionnaire. After that, more than 40,000 potential nest sites of birds of prey have been
checked annually. During 1982-2005, most of the Finnish populations of birds of prey remained on the same
general level, although the annual fluctuations of vole specialists have been extensive. In the Honey Buzzard
Pernis apivorus, Goshawk Accipiter gentilis, Common Buzzard Buteo buteo and Eagle Owl Bubo bubo the
population trend has been negative during several years. In contrast, the populations of Kestrel Falco tin-
nunculus and Pygmy Owl Glaucidium passerinum have increased steeply due to extensive nest box projects.
International cooperation is needed to monitor nomadic species.

Key words: Birds of prey, monitoring, population changes, productivity, survival, ringers.

MOHMUTPUHT «OBbIYHbIX» BUAOB XULLLHbIX NTUL, B PUHAAHAUU B 1982-2005 rr. . Caypoaa. Myser HaUMO-
HOABHOM UCTOPUU PHATHAMU, YHUBEPCUTET XEABCUHKM, PUHAIHAMS.

B 1982 r. PUHCKMI LLEHTP KOABLLEBAHMSA MTULL 3AMYCTUA OBLLLEHALMOHAABHYIO MPOTPAMMY MOHUTOPUHIA
KOK AHEBHbIX, TAK M HOYHbIX «OObIMHBIX) XMLLHBIX MTULL «CEeTb MOHUTOPUHIQ MEPHATbIX XMLLHMKOBY (Raptor Grid).
KoAbLLeBOTEAEN-AODBPOBOABLLLEB MOMPOCUAM BbIOPATH Y4ACTOK 10Xx10 KM M €XETrOAHO BbISBAATL BCE THE3AQ C
KAQAKOMM MAM, MO KPAMHEN MEPE, 3AHATBIE TEPPUTOPUM XMLLIHBIX ATULL HO 3TUX Y4ACTKAX (0BLLas updopda 3a
FOA COCTABMAQ, B cpeaHeMm, 120). HaumHag C 1986 r. AOMOAHUTEABHAS MHADOPMALMS COBMPAETCS NPW Mo-
MOLLM AHKET MO XULLUHBIM NTHMUAam. C TEX MOP eXeroaHo nposepseTcs 6oaee 40 TbiC. MOTEHLMAAbHbIX THE3-
AOBbIX YHOCTKOB XMLLHBIX ATULL. B 1982-2005 rr. OOABLLMHCTBO MOMYAALLMM XMLLLHBIX MTULL B PUHAIHAMM OCTOBO-
AUCb, B LLEAOM, HO OAHOM M TOM XKE YPOBHE, XOT COCTOIHUE YNCAEHHOCTU BUAOB, CMELIMAAMIUPYIOLLIMXCS B
CBOEM MUTAHUKM HA MOAEBKAX, 3HAYUTEABHO BAPBUPOBAAO MO TOAOM. AMHAMMKO MOMyAdLMM Oocoeaa Pernis
apivorus, TeTepesaTHMKA Accipiter gentilis, kaHioka Buteo buteo 1 domamHa Bubo bubo B Te4eHME HECKOAb-
KMX AET BbIAG OTPUMLLATEABHOM. MonyAdumm NycTeabrn Falco tinnunculus 1 BOpoObMHOro chidmka Glaucidium
passerinum, HaNPOTUB, PE3KO BLIPOCAM BAAroAapPs PEAAMIALMM MACLUTABHbLIX MPOEKTOB MO YCTAHOBKE MUC-
KYCCTBEHHbIX THE3AOBMI. AAT MOHUTOPUHIA KOYYIOLLIMX BUAOB HEODXOAMMO PA3BUBATE MEXAYHOPOAHOE CO-
TPYAHMYECTBO.

KatoveBble CAOBQ: XMLLLHbIE MTULLBI, MOHUTOPUHS, MOMYAILMOHHBIE U3MEHEHMS, NMPOAYKTMBHOCTb, BbDKMBA-
HNE, KOAbLLEBATEAN.

INTRODUCTION

Efficient monitoring is a vital part of nature con-
servation in a rapidly changing world. Reliable in-
formation on present population status, including
size, productivity, survival and dispersal and their
annual fluctuations, is necessary to predict long-
term frends and to formulate sound management
measures. The Northern Spotted Owl Strix occiden-
talis caurina is an example of a bird of prey species
which has been monitored really professionally,
thanks to the basis of remarkable funding by the
government (see e.g. Forsman et al. 1996). Unfortu-
nately, in most countries respective funding is only a
dream, and the actual resources are insufficient to
conduct the necessary fieldwork.

In Finland, both the Christmas Bird Count and
the Breeding Bird Survey programmes (e.g., Koski-
mies & Vdisdnen 1991) have produced valuable
data for monitoring common land birds. However,
these programmes do not produce relevant data
for monitoring birds of prey. Up to the early 1980s,
the only monitoring programmes for birds of prey
were on the White-tailed Sea Eagle Haliaetus albi-
cilla, Peregrine Falco peregrinus, Golden Eagle
Aquila chrysaetos, and Osprey Pandion haliaetus
(Saurola 1985). Separate reports on the status of these
species and the Gyrfalcon Falco rusticolus in Finland
are presented elsewhere in this volume.

The quality of Finnish amateur ornithologists
(ca. 10,000) including, especially, the bird ringers
(686 licenses in 2005) is very high. During the last 20
years, ringing of both diurnal and nocturnal birds of
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prey has had, for several reasons, a high priority
(Saurola 1987a). Hence, more than a half of the
Finnish ringers have been interested in research and
conservation of birds of prey.

In 1982, the Finnish Ringing Centre, with some
support for administration from the Ministry of The
Environment, started a monitoring project called
the Raptor Grid to monitor diurnal and nocturnal
birds of prey (Saurola 1986, 1997). Since 1986, addi-
tional information on breeding performance has
been collected with the Raptor Questionnaire
(Saurola 1997).

This contribution will describe these monitoring
techniques based on voluntary work and present
some examples of the results on selected species.

MATERIAL AND METHODS

Population changes

The Raptor Grid programme is completely
based on voluntary fieldwork by raptor ringers.
When the project started in 1982, ringers were
asked (1) to establish a study group consisting of
both ringers and other bird-watchers, (2) to select a
10 x 10 km study plof, based on "even-ten-
kilometers” of the Finnish National Grid, and (3) o
fry each year fo find all the active nests or af least
the occupied territories of the diurnal and nocturnal
birds of prey in their study plot (Saurola 1986). The
annual routfine for each study plot includes: (1) lis-
tening for territorial hoots of owls, (2) watching ae-
rial display of buzzards and hawks, (3) searching for
nests, (4) listening for fledged broods, and (5) re-
porting the results in September fo the Ringing Cen-
fre. In addition, the total number of hours of effort
used has to be recorded. For relatively good cov-
erage of all raptor species, about 300-500 person-
hours/study plot/breeding season is needed in
southern Finland (mixture of boreal forest, agricul-
tural land and lakes). The number of Raptor Grid
study plots surveyed has averaged 120 per year.

Data from the Raptor Grid has been used for
estimating changes in population size. While an ef-
fort has been made to retain the same set of study
plots over time, in practice, some plots have be-
come inactive and new ones have emerged, pri-
marily because of changes in volunteers involved in

the fieldwork. Thus, analyses have to control for this
potential variation in effort among plots. To do this,
for each year, population indices have been calcu-
lated through pair wise comparisons of mean num-
bers in that year to those in a reference year for
plots that were active in both years. For this analysis,
1997 was chosen as a reference year because it
was a good year with many active plots and large
data. Two measures of abundance were examined:
all occupied termitories and active nests (figs. 1 and 2).

Productivity

In 1982, a Raptor Nest Card was intfroduced,
and ringers were asked to fill a nest card for birds of
prey nests found during the breeding season. The
relatively poor response prompted the use of a
special summary questionnaire. Since 1986, all bird
ringers must report a summary of all nests and terri-
tories of all birds of prey they have detected during
each year with a simple Raptor Questionnaire. The
Raptor Questionnaire summarizes the total numbers
of (1) potential nest sites checked (cf. table 1), (2)
active nests and occupied territories found (cf. ta-
ble 2), and (3) nests of different clutch and brood
sizes (cf. table 2) verified by ringers. All these data
have been collected within the “territories” of 25
local ornithological societies in different parts of the
country (cf. figs. 3, 4 and 5).

Further, the ringer has to give information on
the amount of field work done by comparing the
present and previous seasons according to follow-
ing scale: the amount of field work on the species
was (1) much more than, (2) a little more than, (3)
the same as, (4) a little less than, and (5) much less
than in the previous season.

The main purpose of the Raptor Questionnaire
is fo collect data on the annual productivity. In ad-
difion, this data, although it cannot be precisely
stfandardized from year to year, may be used with
care to detect fluctuations and frends in population
sizes, especially when the Raptor Grid data are too
scanty (figs 3, 4 and 5).

Feedback articles reporting the results of Rap-
tor Grid and Rapfor Questionnaire-programmes
have been published every year after the breeding
season (e.g., Honkala & Saurola 2006).

Table 1. The numbers of potential nest sites of birds of prey checked in Finland in 2005.

Natural stick-nests of hawks and buzzards
Nests built by Corvidae sp. or by Sciurus vulgaris
Artificial nests for hawks and buzzards

Artificial nests for falcons

Nest boxes for the Ural Owil Strix uralensis

Nest boxes for the Tawny Owl Strix aluco

Nest boxes for Tengmalm’s Owl Aegolius funereus
Nest boxes for the Pygmy Owl Glaucidium passerinum

Large natural cavities
Small natural cavities

3982
1849
1553
5 494
4293
4133
8 399
5849
2180
2924
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Table 2. Total numbers of active nests (= eggs were laid) of “common” birds of
prey reported by Finnish ringers during 19862005 and the mean of annual means

of productivity (large young per active nest) during the same period.

Species Number  Productivity
Honey Buzzard Pernis apivorus 1571 1.39
Marsh Harrier Circus aeruginosus 1551 2.90
Hen Harrier Circus cyaneus 276 3.38
Goshawk Accipiter gentiles 14398 2.44
Sparrowhawk Accipiter nisus 5076 3.68
Common Buzzard Buteo buteo 7192 1.89
Rough-legged Buzzard Buteo lagopus 946 1.59
Kestrel Falco tinnunculus 15091 4,16
Merlin Falco columbarius 439 3.22
Hobby Falco subbuteo 1449 2.20
Eagle Owl Bubo bubo 5383 1.60
Hawk Owl Surnia ulula 235 3.63
Pygmy Owl Glaucidium passerinum 4620 4.98
Tawny Owl Strix aluco 7216 2.73
Ural Owl Strix uralensis 12615 2.14
Great Grey Owl Strix nebulosa 541 1.94
Long-eared Owl Asio otus 1220 2.70
Short-eared Owl Asio flammeus 689 3.41
Tengmalm’'s Owl Aegolius funereus 13827 3.00

The population indices indicate significant

Survival and dispersal

For a ringer, encounters (i.e. both recaptures of
live birds and recoveries of birds found dead) are
the “prize” for the valuable voluntary work de-
scribed above. Ringing is also a basis for monitoring
survival and dispersal. In principle, it is fairly simple
and straightforward to estimate changes in appar-
ent adult survival from representative long-term
capture-recapture data setfs (see e.g., Forsman et
al. 1996, Francis & Saurola 2004). Finnish ringers have
been encouraged not only to ring nestlings but also
to captfure and recapture the adult birds at the
nest as well (Saurola 1987a, Saurola & Francis 2004).
For four owl species and the Kestrel breeding in nest
boxes, the data on adults, especially on females,
captured at the nest is fairly extensive, but for open-
nesting species almost totally missing (cf. fable 3).

RESULTS

Population changes

The average annual number of study plofs in-
cluded in Raptor Grid programme has been about
120. For the diurnal species of birds of prey, these
data have been quite representative for monitoring
the population changes of the Honey Buzzard
Pernis apivorus, Goshawk Accipiter gentilis, Spar-
rowhawk Accipiter nisus, Common Buzzard Bufeo
buteo, Rough-legged Buzzard Buteo lagopus, Kes-
trel Falco tinnunculus and Hobby Falco subbuteo
(fig. 1), and for the nocturnal ones, of the Eagle Owl
Bubo bubo, Pygmy Owl Glaucidium passerinum,
Tawny Owl Strix aluco, Ural Owl Strix uralensis, Long-
eared Owl Asio otus and Tengmalm’s Owl Aegolius
funereus (fig. 2).

negative frends in the Honey Buzzard (p<0.001),
Goshawk (p<0.01), Common Buzzard (p<0.001) and
Eagle Owl (p<0.01). The cause of the recent nega-
tive trend of the Finnish Eagle Owl population is
quite evident: the decrease of the number of open
refuse dumps with high numbers of rats, from about
one thousand to one hundred during the last 15
years (see Valkama & Saurola 2005). In confrast, at
the moment the causes of the negative trends of
the three other species can only be speculated.

The population indices show significant positive
frends in the Kestrel (p<0.001) and Pygmy Owl
(p<0.001). Both of these species have benefited
greatly from extensive nest box programmes during
the last two decades. Nevertheless, the recovery of
the Finnish Kestrel population is real and not an arti-
fact (caused by the fact that a breeding attempt is
more probably found and reported from an artifi-
cial than from a natural nest).

In contrast, the steep “increase” of the Pygmy
Owl population has been until 2003 at least partly
due to the fact that a part of population has be-
come more “observable” to ringers, because the
owls have moved to breed from natural wood-
pecker cavities to high-quality nest boxes. In the
autumn 2003 a large-scale invasion of Pygmy Owls
was observed at the Finnish bird observatories
(Ojanen 2004). The indices of 2004 and 2005 (fig. 2)
show clearly how the Pygmy Owl population
crashed dramatically after the invasion and has not
yet recovered.

The populations of the rest of the species men-
tioned above have remained more or less on the
same general level during the study period.
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Figure 1. Population indices from 1982 to 2005 of the Honey Buzzard Pernis apivorus, Goshawk Accipiter gen-
tilis, Sparrowhawk Accipiter nisus, Common Buzzard Buteo buteo, Rough-legged Buzzard Buteo lagopus, Kes-
trel Falco tinnunculus and Hobby Falco subbuteo according to the data from Raptor Grid 100 km?2 study
plots. For each species and year, only the plofs in which the species was censused also in the reference year
1997, were included. The numbers of territories (dotfs) and nests found (triangles) were related to the corre-
sponding numbers in the reference year 1997. The index value of the reference year = 0.



STATUS OF RAPTOR POPULATIONS IN EASTERN FENNOSCANDIA.
Proceedings of the Workshop, Kostomuksha, Karelia, Russia, November 8-10, 2005.

Eagle Owl
Bubo bubo

A
/

—-@- Territories
—/ Nests
-1009
O 0 0 0 OO O O O O O O O
D OO O O O O O O O O O O
o H H N NN
100%
75051 Tawny Owl
Strix aluco

-75%- —-@— Territories
—/— Nests
- 0,
V0% © © o 0 ¥ © ® 0o o =
W W OV VW OO DO O O
O O 0O O 0O O O O O O O O
T 4 4 4 4 N N «
200%
Long-eared Owl - Teritories
150%7t Asio otus A~ Nests
& 100%7
2 A
S 50%t |
g ol
2 0%j 5
o q
D_ y
-50%x
- 0,
100A)c\| < © 0 O &N ¥ © ® O o
W W 0 W O O O O ® O © O
O 0O 0O OO OO o O O O O O
T 4 4 4 A Hd Hd d 4 N N N

Year

100%

75%+t Pygmy Owl

50%1 Glaucidium passerinum

25%-+

0% «

-25%+ \

-50%+

_75%,, -@- Territories

—— Nests

'100%qu>oooc\|<r<oooow<r
W 0 W W N OO O O
O O 0O O 0 OO o0 O OO O O O
T 4 A A A d +d 4 4 N N N

100%

75%| Ural Owl

Strix uralensis
50%:-
25%! 1

fos |

0%. /A} 2 r n
-25%f \o/
-50%
_75%, @ Territories
/5 Nests
o

-1000
0% 5 0 0o o o ¥ © ® N
0 W O O DY DO O O
D 0O 0O o000 O O O
A 4 d a4 dddddd N«

200%

Tengmalm's Owl

150%+t Aegolius funereus
—@- Territories
100%” —— Nests
50%+

ol AN

e RRNE

-100%,

e

1982
1984
1986
1988
1990
1992
1994
1996
1998
2000
2002
2004

Figure 2. Population indices from 1982 to 2005 of the Eagle Owl Bubo bubo, Pygmy Owl Glaucidium passeri-
num, Tawny Owl Strix aluco, Ural Owl Strix uralensis, Long-eared Owl Asio otfus and Tengmalm’s Owl Aegolius
funereus according to the data from Raptor Grid 100 km?2 study plots. For each species and year, only the
plots in which the species was censused also in the reference year 1997, were included. The numbers of terri-
tories (dots) and nests found (triangles) were related to the corresponding numbers in the reference year

1997. The index value of the reference year = 0.

However, the annual fluctuations of the indices of
vole specidlists, the Rough-legged Buzzard, Tawny
Owl, Ural Owl, Long-eared Owl and Tengmalm’s Owl,
have been, as expected, very large (figs. 1 and 2).
The amount and distribution of the study plots
of the Raptor Grid are not appropriate for monitor-
ing the Marsh Harrier Circus aeruginosus, although it
is clearly a southern species. For the same reason,

data from the Raptor Grid do not tell anything rele-
vant about the population changes of the more
northern species like the Hen Harrier Circus cyaneus,
Merlin Falco columbarius, Hawk Owl Surnia ulula,
Great Grey Owl Strix nebulosa and Short-eared Owil
Asio flammeus. For these species, information from
Raptor Questionnaires is of great value (figs. 3, 4
and 5).
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Marsh Harrier
Circus aeruginosus
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Figure 3. The annual numbers of active nests (black) and occupied territories (grey) of the Marsh Harrier Cir-
cus aeruginosus reported by the ringers in the areas of local ornithological societies during 1986-2005 ac-
cording to the Raptfor Questioinnaires. Note: The scale for all local areas is the same but different for the en-

tire country.

The numbers of occupied territories and active
nests of the Marsh Harrier (fig. 3) reported by the
ringers have increased during the last two decades.
This is due to both the real increase of the popula-
tion and, in some degree, to the increase in search-
ing effort by the ringers as well.

The Hawk Owl (fig. 4) and Great Grey Owl
(fig. 5) are both northern vole specidlists, which
breed only during the peak years of microtines.
Hawk Owls are real nomads, which may change
their nesting areas thousands of kilometers as sug-
gested by ring recoveries (Saurola 2002).
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Hawk Owl
Surnia ulula

1986-2005

150+
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Figure 4. The annual numbers of active nests (black) and occupied tferritories (grey) of the Hawk Owl Surnia
ulula reported by the ringers in the areas of local ornithological societies during 19862005 according to the
Raptor Questioinnaires. Note: The scale for all local areas is the same, but different for the entire country.
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Figure 5. The annual numbers of active nests (black) and occupied territories (grey) of the Great Grey Owl
Strix nebulosa reported by the ringers in the areas of local ornithological societies during 1986-2005 accord-
ing to the Raptor Questioinnaires. Note: The scale for all local areas is the same, but different for the entire
country.
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In Fennoscandia, part of the Great Grey Owl popu-
lation is nomadic, but the other part is resident as
shown by Stefansson (1997). Monitoring long-term
population frends of such nomadic species must be
based on international cooperation.

Productivity

According to the data collected with the Rap-
tor Questionnaire, the average productivity of all
species has been “normal” (table 3). Annual fluc-
tuations in productivity of the vole specialists, e.g.

the Ural Owl (fig. 6), have been large, as expected.
In the Raptor Questionnaire data on productivity
only one significant tfrend has been detected: the
annual mean productivity of the Kestrel has im-
proved significantly (p<0.01) from 1986 to 2005
(fig. 7). During this period, the mean proportion of
unsuccessful breeding attempts has dropped from
about 13% to 6%. This is most probably due to the
fact that more pairs monitored by the ringers breed
in nest boxes, which are surely safer against preda-
tors than the natural sites.

Eggs/young per active/successful nest

Ural Owl -0~ Clutch size (n =9 091)
Strix uralensis —4— Brood size (n = 10 648)
—@— Young per active nest (n = 12 640)
QD N0 DO dNMITLWONDD O N M O
DV WVWWOODDDHODDDNDODODDOODO OO0 O OO
DA DOHIOYIOOIDDO OO OO OO0 OO O
A ] NN NN NN
Year

Figure 6. Annual mean clutch size (squares), brood size (= young per successful nest; triangles) and produc-
fivity (young per active nest; dots) of the Ural Owl Strix uralensis during 1986-2005 according to the Raptor
Questionnaires. Total amount of data for the entire period given for each category.

Kestrel
Falco tinnunculus

Eggs/young per active/successful nest

- Clutch size (n=7 744)
-/~ Brood size (n = 14 026)
-@— Young per active nest (n= 15 111)

1986
1987
1988
1989
1990
1991
1992
1993

Year

1996
1997
1998
1999
2000
2001
2002
2003
2004
2005

Figure 7. Annual mean clufch size (squares), brood size (= young per successful nest; friangles) and produc-
tivity (young per active nest; dofs) of the Kestrel Falco tinnunculus during 1986-2005 according to the Raptor
Questionnaires. Total amount of data for the entire period given for each category. The mean productivity
(dots) has improved significantly during the study period. y =0.048x + 0.013; R2=0.41; p <0.01.
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Table 3. Total numbers of all species of birds of prey ringed in Finland during 1913-2005, and to-
tal numbers of “interesting” encounters (see text) according to Valkama & Haapala (2006).

Species Ringed Encountered
Honey Buzzard Pernis apivorus 3786 171
Black Kite Milvus migrans 56 2
White-tailed Eagle Haliaetus albicilla 2202 5689
Marsh Harrier Circus aeruginosus 6518 225
Hen Harrier Circus cyaneus 1884 75
Pallid Harrier Circus macrourus 3 0
Montagu’s Harrier Circus pygarcus 48 0
Goshawk Accipiter gentilis 53723 8616
Sparrowhawk Accipiter nisus 45420 3615
Common Buzzard Buteo buteo 22531 1093
Rough-legged Buzzard  Buteo lagopus 3626 153
Lesser Spotted Eagle Aquila pomarina 1 0
Greater Spotted Eagle  Aquila clanga 5 1
Golden Eagle Aquila chrysaetos 2379 1048
Osprey Pandion haliaetus 38950 2905
Kestrel Falco tinnunculus 79378 4028
Red-footed Falcon Falco vespertinus 10 2
Merlin Falco columbarius 2613 140
Hobby Falco subbuteo 4305 82
Gyrfalcon Falco rusticolus 298 10
Peregrine Falco peregrinus 3467 250
Barn Owl Tyto alba 1 1
Eagle Owl Bubo bubo 14063 3094
Snowy Owl Nyctea scandiaca 66 8
Hawk Owl Surnia ulula 2864 51
Pygmy Owl Glaucidium passerinum 29284 1937
Little Owl Athene noctua 1 1
Tawny Owl Strix aluco 40781 10876
Ural Owl Strix uralensis 41559 11417
Great Grey Owl Strix nebulosa 2356 139
Long-eared Owl Asio ofus 12236 500
Short-eared Owl Asio flammeus 6654 277
Tengmalm’s Owl Aegolius funereus 107857 5545
Survival
So far the Tawny Owl is the only species, on DISCUSSION
which an extensive and technically updated sur-
vival analysis (White & Burnham 1999), based on Raptor grid

combined data of dead and live encounters (Burn-
ham 1993) from the entire country, has been made
(Francis and Saurola 2004). Survival rates averaged
33% in the first year, 64% in the second, and 73% in
subsequent years of life. About 50% of the dramatic
annual variation in survival rates could be explained
by the stage of the vole cycle and severity of winter
weather. No long-term frend in survival was de-
tected during 1980-1999.

In addition, an analysis based on local recap-
tures has shown the similar effect of the three-year
vole cycle on the adult survival of breeding males
of the Finnish Tengmalm’s Owls (Hakkarainen et al.
2002). Similar analysis cannot be made for the fe-
males of Tengmalm’s Owl because of long breed-
ing dispersal distances of the females (Korpimdaki et
al. 1987).
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Incomplete Coverage. This sampling method is,
in principle, very simple, but in practice for some
species very laborious, when the study plof is as
large as 100 km2. Hence, the variation in search
effort and success is high between the study plofs.
Because the main aim of this project is fo produce
annual population indices for detecting long-term
frends, variation between study plofs is not critical,
providing that effort from year to year within each
study plot remains the same.

Turnover of Study Plots. In principle, the set of
study plots and the search effort in each study plot
should be the same from year to year. In practice,
because the work is voluntary, some study plofs
become inactive and new ones emerge. However,
the use of an appropriate statistical procedure in
the data analysis, may reduce this potential bias.
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Here (figs. 1 and 2) all years were compared pair-
wise with the reference year 1997, which was in
general a good year with much data and fairly
close to the middle of the study period. This very
simple method is relatively unbiased. However, quite
a large amount of data from study plots, which were
not active in 1997 was not used, and, in the future,
more sophisticated analytical methods, e.g. pro-
gramme TRIM (Pannekoek & v. Strien 2004) will be used.

Semi-random Selection of Study Plots. Because
the Raptor Grid 10 x 10 km study plots have not
been selected randomly, they may be better areas
for birds of prey than other potential study plots
nearby, and, hence, the changes detected may
not represent the changes in the entire population.
Although the ringers may freely select their study
plots, the boundaries (“even-ten-kilometer” lines) of
the plots are randomly pre-determined by the No-
tional Grid. For this reason, the quality differences
between such large plots and other potential plots
nearby are small.

Geographical Distribution of Raptor Grid Study
Plots. The number of resident ringers is very low in
northern Finland and, consequently, the data from
both the Raptor Grid and the Raptor Questionnaire
is not representative for the northern half of the
country. This bias is very difficult to avoid without
extra funding for fravel costs for visiting ringers from
southern Finland.

Raptor questionnaire

Population Changes. The total amount of an-
nual fieldwork done by ringers in searching for nests
is not constant, although most of the ringers have a
fraditional ringing “territory” where they check the
same nest boxes and territories from year to year.
So far, the total effort has been increasing: new
permits for raptor ringers have been issued, and
some of the veteran ringers have increased their
effort, e.g., by putting up more nest boxes within
their ringing territory. In principle, the data could be
corrected for the change in effort (see Material
and methods), but this has not yet been done.

Productivity. Data from the Raptor Question-
naire gives a fairly reliable picture of the annual
productivity of Finnish birds of prey. However, a po-
tential bias must be noted. First, a successful nest of
an open-nesting species is probably found more
often than an unsuccessful one. Thus, the produc-
tivity estimates for open-nesting species may be too
high. Second, the productivity in nest boxes and
other artificial nests constructed for birds of prey
may be better than in natural nests and, thus, not
represent the productivity of the entire population
(see below).

Natural vs. artificial nests

Nest box programmes were started as a con-
servation measure to compensate for the loss of
natural cavities by commercial forestry. Later, the
use of nest boxes became a research method to

find and reach nests much more easily than in natu-
ral circumstances. However, some potential biases
must be taken into account when analyzing data
from nest boxes and other artificial nests.

(1) If only a small part of the total population
breeds in artificial nests, and if the number of natu-
ral nests becomes an important limiting factor, a
decrease of the “natural population™ will not be
detected if all monitoring data comes from artificial
nets.

(2) Properly constructed and placed artificial
nests may be better nest sites than natural ones. In
virgin forests the number of good natural nest sites is
probably large enough that the difference be-
tween natural and artificial sites is negligible. In
commercial forests, in confrast, nest boxes are,
most probably, more productive than the natural
sites. Hence, data on productivity from nest box
studies do not represent “normal” reproductive
success in commercial forests. For example, Ural
Owl females may, by scraping the nest bowl
deeper and deeper during incubation, push the
eggs down through the bottom of a thin stick nest.
This cannot happen in a cavity or in a nest box. In
addition, young leave a stick nest an an earlier age
and are more vulnerable to predators than those in
a deep cavity, stump, or nest box.

Survival

Monitoring long-term frends and annual fluc-
fuations in adult and juvenile survival is much more
complicated but at least as important as monitor-
ing productivity both for “pure” science and for
management and conservation. Survival during the
first year of life cannot be estimated with the cap-
ture-recaptfure data on breeding adults. On the
other hand, estimates based only on recoveries of
birds ringed as nestlings and found dead by the
general public are unreliable; although some at-
fempts to overcome this problem has been made
(Rinne et al. 1990, 1993.). This means that combined
data sets including a large number of both ring re-
coveries of birds found dead and annual recap-
tures of birds alive, collected systematically during
many years and at the same time of the year, usu-
ally at the nest, are needed for reliable and useful
survival estimates. As an exception from this “rule”
see e.g. Saurola et al. (2003).

In Finland, there are quite large data sets of
ringings and encounters of several species of both
diurnal and nocturnal birds of prey filed in an easily
accessible computer database (table 3). However,
for nearly all of the species the encounters are al-
most exclusively recoveries of birds found dead, in
spite of the fact that the Finnish Ringing Centre has
encouraged ringers to try to catch breeding adults
at the nest (Saurola 1987a). In Finland, the best
(and at the moment only) data sets of birds of prey
for a "*comprehensive” survival analysis are those of
the Tawny Owl and Ural Owl. In addition to large
data sets of recoveries of birds found dead and
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recapfures of breeding adults, both natal and
breeding dispersal distances of these two owl spe-
cies are short enough for collecting representative
capture-recapture data (Saurola 1987b, 2002,
Saurola & Francis 2004). The first analysis on the
Tawny Owl survival has been made (Francis &
Saurola 2004), and a respective analysis on the Ural
Owl is under preparation (Saurola in prep.).

Nomadic species

There are no resident “Finnish breeding popula-
tions” of the Snowy Owl Nyctea scandiaca, Hawk
Owl and Great Grey Owl. These “populations” are
only individuals of a large nomadic population from
northern Russia through Finland and Sweden to
Norway, and they happen to breed now and then
in Finland. The Short-eared Owl belongs to the same
group, but the common area of its “Western-
Palearctic population” extends much further south.
Long-eared Owils breeding in Finland are at least
partly nomads as well, but probably on a much
smaller scale (perhaps mainly within Finland?).
These conclusions are based mostly on “common
sense” and not on hard data: there are very few
breeding season ring recoveries of dead birds and
hardly any recaptures at nests showing the real ex-
tent of the breeding and natal dispersal of these
species.

It is not possible to monitor nomadic species
properly without intensive cooperation over large
areas in northern Europe and across national
boundaries. At least during the peak years for these
species, which are easily detected, extra study
plots should be established to estimate their densi-
ties, nestlings should be ringed, and the adults
ringed/recaptured at nests as extensively as possi-
ble in all countries sharing the populations. These
proposals are of course impossible to realize all over
northern Russia. But for the Nordic countries, and
perhaps including northwestern Russia, a joint “No-
madic Owls” programme is perhaps not totally un-
realistic if the idea is properly “sold” to volunteers.

CONCLUDING REMARKS

1. In Finland, good cooperation between pro-
fessional-level volunteers (bird ringers) and organi-
zations responsible for monitoring bird populations
(Ministry of The Environment and Finnish Museum of
Natural History) has produced valuable data for
monitoring population changes and productivity of
common diurnal and nocturnal birds of prey. In
fact, for economical reasons, this has been the only
way to get such important information.

2. The data available does not yet suggest
really alarming negative trends during the last 15
years for most of the resident species of Finnish birds
of prey. However, the trends of the Honey Buzzard
and Common Buzzard have been negative during
many years. An international project for more ex-
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tensive monitoring and conservation must soon be
taken under consideration

3. In many areas in Finland, commercial forests
have been heavily harvested, and cavity-nesting
owl species suffer from the lack of natural nest sites,
i.e. suitable cavities in hollow trees. In those areas,
these owl species are dependent on the continu-
ous voluntary work of owl ringers, who try to com-
pensate the losses with appropriate nest boxes.

4. Reliable survival estimates are crucial for es-
timating the status and future of the population.
Representative data sets for survival estimates are
available only for the Tawny Owl and Ural Owl in
spite of the efforts to encourage the ringers to ring
and recapture the breeding adults at the nest.

5. More fieldwork and international coopera-
tion is needed before reliable conclusions on no-
madic species are possible.
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PRESENT ABUNDANCE OF DIURNAL RAPTORS AND OWLS
IN THE PERM REGION, KAMA AREA

ALEXANDER I. SHEPEL
Perm State University, 15 Bukirev St., RU-614600 Perm, Russia; aishepel@psu.ru

Data on the abundance and breeding parameters of 26 raptor species gathered over a long-term pe-
riod (1975-2004) of studies of diurnal raptors and owls in the Kama area of the Perm region are reported.
Reasons for changes in their breeding density both in the region at large (160,600 km?2) and in the main re-
search plot (100 km?2) are analysed. The focus is on rare and endangered species included in the Russian
Federation and Perm Region Red Data Books.

Key words: diurnal raptors, owls, abundance, Perm, Kama.

COBPEMEHHOE COCTOAHUE YUCAEHHOCTU XULWLHbIX NTUL, U COB NEPMCKOTO NMPUKAMDbA. LLieneab A.U.
[lepMcCKmi rocyAQpCTBEHHbIN YHMBEPCUTET, [Tepmb, Poccus.

MCCAEAOBAHMA XMLLHBIX MTULL M COB MPOBOAMAM B NMepmoa 1975-2004 rr. HO TeppuUtopum MNepmckoro
Mopukamba (MepMCKu Kpamr), TEPPUTOPUS KOTOPOTro COCTABASET BoAee 160 TbiC. KMZ M PACMNOAQraeTcs B
npeaeAax 3anaaHoro lMpeaypaabi. CPABHMBOAUCH AQHHbIE 30 1975-1989 rr. 1 1990-2004 rr. CtaBuAbHCOS
BbICOKOS YUCAEHHOCTb XAPAKTEPHA AAf KOHIOKA (Bufeo buteo) — 5500 nap, noaesoro AyHs (Circus cianeus) —
3000, nycteabrn (Falco tinnunculus) — 3000, YyepHoro kopLuyHa — (Milvus migrans) 3000, yLuacTom cosbl (Asio
ofus) — 2000, nepeneastHuka (Accipiter nisus) — 1500, ocoeaa (Pernis apivorus) — 1000, TeTepesaTH1Ka (Accipi-
ter gentilis) - 1000, yeraoka (Falco subbuteo) - 1000, ayrosoro AyHs (Circus pygargus) — 600, AAMHHOXBOCTOM
HescbITn (Strix uralensis) — 600, MoxHOHOroro chiia (Aegolius funereus) — 900. CTABUAbHAS HU3KAS YACAEHHOCTb
OTMeYeHAa AAd AepbHuka (Falco columbarius) — 200 nap, BopobbmHoro ceiMa (Glaucidium passerinum) — 200,
KoBumka (Falco vespertinus) — 100, BopoaaTor Heqacbitn (Strix nebulosa) — 100, BoAoTHOro AyHs (Circus
aeruginosus) — 50, acTpebuHom cosbl (Surnia ulula) — 40. K BUAQM YUCAEHHOCTb KOTOPbIX MOBCEMECTHO PACTET
OTHOCATCS: cancaH (Falco peregrinus) — 100 nap, opAaH-6eaoxsocT (Haliatetus albicilla) — 80, ckona (Pan-
dion haliaetus) — 60. B nocaeaHue 10-15 A€T B permoHe NOSBMAMCH CTeMHble BUAbI: criatoLka (Ofus scops) — 80
nap v ctenHon AyHb (Circus macrourus) — 10. AAs BoAOTHOM (Asio flammeus) COBbl XOPAKTEPEH HEKOTOPLIM
POCT KOAMMECTBA MTUL, B MOCAeaAHue roabl A0 1500 nap. Ocobyio 030004EHHOCTb BbI3bIBAKOT BMAbI,
YUCAEHHOCTb KOTOPbIX CoKpaLlaeTcs: douamH (Bubo bubo) — 120 nap (B 1980-e roabl 330), cepas HesaChITb
(Strix aluco), — 30 (60), BoabLuoM NoACPAUK (Aquila clanga) — 5 (20), 6epkyT (Aquila chryisaetos) — 6 (12). 21
NTULLBI HYXKAQIOTCS B PA3PABOTKE CMELMAAbHBIX MEP MO CTABUAM3ALMM U BOCCTAHOBAEHMIO YUCAEHHOCTH, B
TOM YUCAE B CO3AQHMM ADOHAC MCKYCCTBEHHbIX THE3AOBMM.

KatoueBbie CAOBQA: XULLHBIE MTULLBI, COBbl, COCTOAHME YUCAEHHOCTH, ﬂep/v\CKl/Il;I KpCll;I.

MATERIAL AND METHODS

Systematic studies of diurnal raptors and owls in
the Kama area of the Perm region and Komi-Perm
autonomous district have been conducted since
1975. The region is situated in the Western Pre-Urals
(Middle and Northern Urals) and occupies an area
of 160,600 km2. The western, larger part of the re-
gion is a slightly uplifted, heavily eroded portfion of
the Russian plain; the eastern part comprises the
foothills and western ranges of the Ural mountain
belt (Korotaev 1962). It lies in the forest zone and
forests cover ca. 50% of the territory, mostly in
northern and eastern parts. In the 1950s, Danilova
(1958) delineated six natural forest districts, which
have changed somewhat by present (Ovesnov
1997). There are numerous rivers in the region — over
550 - and extensive Kama and Votkinsk impound-

ment reservoirs covering 3000 km2. Farmland occu-
pies 2,870,000 ha. (Status and conservation of the
Perm Region environment in 2004).

The main research plot with an area of 100 km?
is sifuated in the Kishert and Kungur districts of the
region. According to Maksimovich (1950), it is a
piece of an ancient strongly uplifted plain cut by
the Sylva river valley and numerous ravines. Maxi-
mum elevations are 240-250 m a.s.l., minimum ones
110 m a.s.l. There are many calcareous cliffs shaped
as pillars, ridges and scallops along the steep banks
of River Sylva. Their tops rise 70-80 m above the river
level. The research plotis the contact zone of south-
ern taiga, Kungur forest steppe and mixed broad-
leaved-coniferous forests. According to Ponomar-
jov (1950) there occur ftypical spruce-fir taiga,
broadleaved lime and elm-maple-lime forests, pine
forests of the Siberian and forest-steppe types, as
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well as birch forests. Timber harvesting early in the
20th century has led to wide distribution of secon-
dary forests: birch forests, aspen forests and mixed
stands of spruce, fir, birch and lime. About 50% of
the plot is forested, 23 km? is the area of the “Pre-
duralie” nature reserve.

Absolute abundance of the birds inhabiting
the research plot was determined by continuous
registration of all diurnal raptors, including breeding
and non-breeding individuals, as well as by detect-
ing nests and territories. Owl counts were made
using all applicable methods. Birds were counted
by pre-breeding calling in spring and by owlet so-
licitation in summer, nests were detected by con-

centration of brood cast pellets, total "combing”
was applied to search for Athene and Aegolius
owls. The cliffs and shores suitable for breeding of
the Eagle Owl were selectively checked. Results of
the counts are shown in table 2.

Counts in the region were made in 40 adminis-
frative districts. Activities were planned so that all
geobotanical districts are covered every year with
regard to seasonal variations. In  contrast to
Danilova (1958) and Ovesnov (1997), we distinguish
five geobotanical districts (tab. 1), since mid-taiga
pine forests, which have been nearly totally logged
by now, are not considered as a separate group.

Table 1. Characteristics of the Perm region geobotanical districts.

Geobotanical district District area, km? Area suitable for breeding, Proportion
km?2 of forest, %
Fir-spruce montane taiga 25600 8300 90
Fir-spruce middle taiga 57900 18800 80
Fir-spruce southern taiga 46100 23200 (33700)* 60
Mixed broadleaved-coniferous forest 19200 13500 (15400) 30
Kungur forest steppe 10800 7600 (8600) 30
Total in the region 160000 71400 60

*Note. Figures in brackets stand for the area suitable for breeding of the most flexible species: Common Buzzard,
Kestrel, Hen Harrier, Long-eared and Short-eared Owls, which are more likely to use anthropogenic landscapes

than other species.

Table 2. Diurnal raptor and owl abundance in the main research station
(registered number of breeding pairs per 100 km?).

Species 1976-1989 1990-2004
Species with stable abundance (4 species)
Honey Buzzard Pernis apivorus 1-2 1-2
Hobby Falco subbuteo 1 1
Long-eared Owl Asio otus 2-4 2-4
Tengmalm’s Owl Aegolius funereus 2-3 2-3
Species with growing abundance (6 species)
Common Buzzard Buteo buteo 5-6 8-9
Black Kite Milvus migrans 1-2 4-5
Hen Harrier Circus cianeus 2-3 6-7 (3-4)
Sparrowhawk Accipiter nisus 2-3 3-4
Goshawk Accipiter gentiles 1-2 2-3
Peregrine Falcon Falco peregrinus — 1984* 0-1 2-3
Irregularly breeding species (7 species)
Montagu’s Harrier Circus pygargus 0-1 0-1
Pallid Harrier Circus macrourus — 1992* 0 0-1
Short-eared Owl Asio flammeus 0-2 0-3
Ural Owl Strix uralensis 0-1 0-1
Great Grey Owl Strix nebulosa 0-1 0-1
Pygmy Owl Glaucidium passerinum 0-1 0-1
Red-footed Falcon Falco vespertinus 0-1 0-1
Species with decreasing abundance (1 species)
Kestrel Falco tinnunculus 6-12 3-4
Locally extinct species (1 species)
Eagle Owl Bubo bubo 1-2 (1988)* 0

*Note. Years for the Peregrine Falcon and Pallid Harrier are the first breeding registra-
fions from the research plot, for the Eagle Owl the last registration.
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Two to four sample plotfs were established in an
administrative district, and a team of 3-4 people
worked there for 4-5 days. Each person surveyed a
sector, searching for nests and registering all raptors
contacted. In addition to breeding pairs we
counted also single birds, which normally stay in the
territory throughout the breeding period. As it is a
common practise in the literature, the results were
recalculated per number of pairs, wherefore some
tables contain fractional numbers standing for
abundance values. Sample plots had a mean size
of 120 km?2, with a range of 60 to 200 km?2, depend-
ing on geobotanical characteristics, scope of hu-
man activities and meteorological conditions.

The area of suitable breeding habitats was de-
termined from 1:100 000 topographic maps and
turned out to be 32-70% of the area of individual
geobotanical districts and 45% of the region in
general, i.e. 71,400 km2. For the Common Buzzard
Buteo buteo, Kestrel Falco finnunculus, Hen Harrier
Circus cianeus and Long-eared Owl Asio otus,
which are more tolerant of human impact, the area
suitable for breeding is larger — it is shown in brack-
ets in table 1. The specific number of pair registra-

fions was summed up for each geobotanical district
and then exirapolated to the area suitable for
breeding, since counts in sample plots were made
exactly in suitable breeding habitats. Attention was
given also to the limits of distribution of certain spe-
cies. Thus, e.g., the Tawny Owl Strix aluco does not
live throughout mid-taiga, but occurs in an area of
12,600 km? only, the area of its suitable breeding
habitats being 5100 km2. Having calculated the
number of bird pairs for each district we interpo-
lated the value per 1,000 km2. The total number of
pairs in the region was determined as the sum of
those found in individual districts. For rare red-listed
species systematic efforts were taken to detect
proper nest sites. Basic activities for determination
of the density of the raptor population were imple-
mented in the 1980s. Since then, selective control
counts have been made annually in sample plots
and individual geobotanical districts. Eagle Owl
and Peregrine Falcon nests are checked regularly,
every year. The results are shown in table 3.

The material is presented following the taxo-
nomic approach of Stepanyan (1990).

Table 3. Diurnal raptor and owl abundance in the Perm region (calculated
number of breeding pairs per 160,000 km2).

Species 1980-1989 1990-2004

Species with stable abundance (13 species)
Common Buzzard Buteo buteo 5500 5500
Hen Harrier Circus cianeus 3000 3000
Kestrel Falco tinnunculus 3000 3000
Black Kite Milvus migrans 2500 3000
Long-eared Owl Asio otus 2000 2000
Sparrowhawk Accipiter nisus 1100 1500
Honey Buzzard Pernis apivorus 1000 1000
Short-eared Owl Asio flammeus 1200 1500
Goshawk Accipiter gentiles 700 1000
Hobby Falco subbuteo 700 1000
Montagu's Harrier Circus pygargus 600 600
Ural Owl Strix uralensis 600 600
Tengmalm’s Owl Aegolius funereus 700 200
Uncommon species with stable abundance (6 species)
Merlin Falco columbarius 200 200
Pygmy Owl Glaucidium passerinum 200 200
Red-footed Falcon Falco vespertinus 100 100
Great Grey Owl Strix nebulosa 100 100
Marsh Harrier Circus aeruginosus 50 50
Hawk Owl Surnia ulula Singular contacts 40
Species with abundance growing throughout the region (3 species)
Peregrine Falcon Falco peregrinus 13 100
Osprey Pandion haliaetus 20 60
White-tailed Sea Eagle  Haliatetus albicilla 10 80
Species first registered from the Kama area in the 1990s ( 2 species)
Scops Owl Otus scops 0 80
Pallid Harrier Circus macrourus 0 10

Species with abundance decreasing throughout the region (4 species)
Eagle Owl Bubo bubo 330 120
Tawny Owl Strix aluco 60 30
Spotted Eagle Aquila clanga 20 5
Golden Eagle Aquila chryisaetos 12 6
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RESULTS AND DISCUSSION

Judging by the breeding density, nest spacing,
tendencies in abundance and species composi-
tion, the raptor population is now fluctuating in the
Perm region’s Kama area under the influence of
both natural and anthropogenic factors acting
within the Kama areaq, in adjacent territories and in
Europe at large.

The Black Kite Milvus migrans and Hobby Falco
subbuteo will further confinue to colonise the north-
ern part of the region, and following a period of
increase, their abundance will stabilize in the com-
ing 10-20 years. After the stabilization and satura-
tion of breeding biotopes with birds, however, they
may decrease in abundance and recede south-
wards due to regeneration of harvested arecs.

The number of breeding pairs of the Goshawk
Accipiter gentilis and Sparrowhawk Accipiter nisus is
likely to increase unless their persecution will re-
cover. They have not fully occupied potential
breeding areas yet. The Long-eared Owl Asio ofus
abundance may increase in southern and central
parts of the region, in areas with agricultural activi-
ties maintained.

The Short-eared Owl (Asio flammeus) has lately
demonstrated some increase in the number of
breeding birds from 1200 to 1500 pairs.

The Pallid Harrier Circus macrourus and Scops
Owl Otus scops, which appeared in the region in
the past 10 years (Lapushkin et al. 1995, 2003), are
colonising southern districts, and their abundance is
likely to increase.

Three species of "grey” harriers: the Hen Circus
cyaneus, Montagu's Circus pygargus and the Pallid
Circus macrourus harriers, show frontal expansion
info taiga forests, where they have colonized a new
breeding biotope offered by cut-over sites and for-
est edges. Given the declining abundance of the
species in many parts of Europe, especially southern
ones, one can say that the forest zone is a salvation
for them. Overgrowing of cut-overs and farmland in

the past decade, however, is likely to cause spatial
redistribution of their breeding grounds and a de-
cline in abundance in some districts, as indicated
by observations in the main research ploft.

The abundance of the Osprey Pandion hali-
aetus and White-tailed Sea Eagle Haliatetus albi-
cilla will increase, although slowly; that of the Sea
Eagle in southern parts of the region, as birds dis-
perse from the Lower Kama reservoirs, that of the
Osprey in northern parts, as drift floating of timber
on rivers has been terminated. The increase in the
Peregrine Falcon Falco peregrinus population den-
sity in the southern half of the region and the spe-
cies' northwards expansion will continue.

The abundance of the Common Buzzard Buteo
buteo and Honey Buzzard Pernis apivorus will re-
main invariably high; that of Tengmalim’s Owl Ae-
golius funereus, Pygmy Owl Glaucidium passerinum,
Ural Owl Strix uralensis, Great Gray Owl Strix nebu-
losa, Merlin Falco columbarius, Red-footed Falcon
Falco vespertinus, Marsh Harrier Circus aeruginosus
and Hawk Owl Surnia ulula will retain stability at a
low level.

The abundance of the Spotfted Eagle Aquila
clanga will keep declining because of its rarity in
Europe and lack of potential sources for replenish-
ment of the Kama area population.

The abundance of the Golden Eagle Aquila
chrysaetos will fully depend on conservation meas-
ures. There is a good chance of stabilization of the
species abundance if the salvation programme is
implemented.

Another species in need of conservationl
measures (organisation of artificial nest sites) is the
Tawny Owl Strix aluco.

The breeding performance of the Eagle Owl
Bubo bubo is very low (tab. 4, 5), wherefore its
abundance has dropped nearly by two thirds over
the past twenty years. Special measures to stabilize
and restore the numbers are needed for this spe-
cies also.

Table 4. Breeding success of diurnal raptors and owls in the Perm region Kama area.

Species

Proportion of fledged young per total
clutch size, %

Haliatetus albicilla
Falco peregrinus
Falco subbuteo

White-tailed Sea Eagle
Peregrine Falcon
Hobby

Honey Buzzard
Montagu’s Harrier
Black Kite
Goshawk
Sparrowhawk
Common Buzzard
Hen Harrier
Kestrel
Long-eared Owl
Short-eared Owl
Eagle Owl

Pernis apivorus
Circus pygargus
Milvus migrans
Accipiter gentiles
Accipiter nisus
Buteo buteo
Circus cianeus
Falco tinnunculus
Asio otus

Asio flammeus
Bubo bubo

80-90
80-90
70-80
60-70
60-70
60-70
60-70
60-70
60-70
50-60
50-60
50-60
50-60
<50 %
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Table 5. Breeding success of the Eagle Owl and Peregrine Falcon in the Perm

region Kama area in different years.

Years of ob- Mean Mean no of Mean no of Breeding success (pro-

servations clutch size hatchlings fledglings portion of fledglings per
total clutch size) (%)
Eagle Owl (Bubo bubo)
19771989 2.2 1.6 1.3 59.0
1990-2004 1.5 1.1 0.7 47.0
Peregrine Falcon (Falco peregrinus)

1995-2004 3.0 2.8 90.0

It appears difficult to forecast the situation for
the Kestrel Falco tinnunculus, the abundance of
which remains more or less stable in the Kaoma area
in general, but halved in the main research plot.

An object of special attention among diurnal
raptors and owls are species listed in the national
and regional Red Data Books, wherefore we fried
to find out why the abundance of some of them
declined, and that of others increased.

The presumed reasons for the rise in the abun-
dance of the Peregrine Falcon Falco peregrinus in
the Perm Kama area are the following: 1) effective
conservation atf the international, national and lo-
cal levels; 2) stable and rich food resources consti-
tuted mainly by Black-headed Gulls Larus ridibun-
dus and Columbidae; 3) significant nesting facilities
available; 4) adaptation to disturbance factors,
nesting in the immediate vicinity of sites regularly
visited by people; 5) high breeding success.

The factors for the Osprey Pandion haliaetus
and White-tailed Sea Eagle Haliatetus albicilla are:
1) effective conservation at the international, no-
tional and local levels; 2) ban on drift floating of
timber along rivers and reservoirs; 3) ban on logging
in the waterside protection zone since the early
1990s; 4) stable and rich food resources; 5) high in-
festation of Cyprinids with Ligula parasites; 5) adap-
tation to disturbance factors, nesting in the imme-
diate vicinity of sites regularly visited by people; 6)
high breeding success.

Presumed reasons for the decline of the Eagle
Owl Bubo bubo are: 1) disturbance by local peo-
ple, fishermen and hunters in the breeding period;
2) unfavourable weather conditions (spring frosts
and forest fires caused by dry weather in the pe-
riod) destructive for clutches and hatchlings; 3) kill-
ing of young by predatory mammails; 4) kiling of
adult birds by poachers; 5) deaths in fraps; 6) kiling
of owls for taxidermy, since stuffed animals have
lately become fashionable; 7) transformation of
some breeding habitats as the result of mining of
silinite and other minerals.

The factors for the Spotted Eagle Aquila
clanga and Golden Eagle Aquila chrysaetos are: 1)
no adaptation to the disturbance; 2) deficit of nest-
ing facilities; 3) logging in areas with nests and fell-
ing of trees with artificial nest platforms; 4) poach-
ing; 4) death in traps.
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CONCLUSIONS

Thus, among the 26 raptors of the Perm region
Kama area the breeding density of 12 species is
invariably high, that of é species invariably low.

Having appeared in the region in the 1990s,
steppe-related species, the Scops Owl Otus scops
and Pallid Harrier Circus macrourus, are now colo-
nising the southern half of the Perm region, the terri-
tory with mosaic forests.

The abundance of the Peregrine Falcon Falco
peregrinus, Osprey Pandion haliaetus and White-
tailed Sea Eagle Haliatetus albicilla has been grow-
ing steadily in the past 10-15 years owing to high
breeding success, adaptation to disturbance factor
and rich food resources.

Especially alarming is the decrease in the
breeding density of the Eagle Owl Bubo bubo,
Tawny Owl Strix aluco, Spotted Eagle Aquila clanga
and Golden Eagle Aquila chrysaetos. For these
species specialised measures need to be developed
to stabilize and restore the abundance, one of them
being building of arfificial nest sites.
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POPULATION TRENDS AND BREEDING SUCCESS OF THE WHITE-TAILED
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TORSTEN STJERNBERG', JUHANI KOIVUSAARI2, JOUKO HOGMANDER3, TUOMO OLLILA* &
HANNU EKBLOMS

1Zoological Museum, Finnish Museum of Natural History, P. O. Box 26, FI-00014 University of Helsinki, Finland,
torsten.stjiernberg@helsinki.fi; 2West Finland Regional Environment Centre, Koulukatu 19, FI-65100 Vaasaq,
Finland, juhani.koivusaari@ymparisto.fi; 3Metsdhallitus, Natural Heritage Services, Southern Finland,
Kéarsémdentie 8, FI-20300 Turku, Finland, jouko.hogmander@metsa.fi; “Metsdhallitus, Natural Heritage Ser-
vices, Lapland, P. O Box 8016, FI-96101 Rovaniemi, Finland, tuomo.ollila@metsa.fi; SSuotorpantie 8 A, FI-02140
Espoo, Finland, hannu.ekblom@cloettafazer.fi

The productivity of the Sea Eagle in Finland began to deteriorate in the 1950s, reaching its lowest level
during the 1970s. The breeding population diminished, from approximately 55 pairs in 1960 to ca. 40 pairs in
1970, many of them incapable to reproduce. Associated with active protective measures, breeding success
improved, and the population increased to about 50 pairs in 1980, 80 pairs in 1990, 200 pairs in 2000 and 300
pairs in 2005. The number of occupied territories increased from 37 in 1980, to 75in 1990, 167 in 2000, and 255
in 2005, including 4, 14, 21 and 34 fresh water or inland ferritories in northern Finland, respectively. The total
annual number of nestlings in the early 1970s varied between 4 and 10. It was 17 in 1980, 62 in 1990, 172 in
2000, and 256 in 2005. Nestlings per occupied ferritory was <0.3 in the 1970s, slightly higher in the early 1980s,
and increased during the 1980s and 1990s to about 0.94 in 2000-2004. The improvement of the breeding
success started some years earlier on the Aland Islands than in other sub-regions. During the period 2000-
2004 about 60% of the nesting attempts were successful compared to only about 20% (16-23%) in 1970-1974.
The average brood size increased as well, e.g. on the Aland Islands from 1.21 nestlings 1976-1979 to 1.65 in
2000-2004. Considering the high productivity and low mortality among juveniles and sub-adults since the
1990s, the population should continue to increase.

Key words: White-tailed Sea Eagle, population trends, breeding success, brood size.

TEHAEHLLIUU B COCTOAHUU NONYAALUN N YCNEXE BOCMNPOU3BOACTBA OPAAHA-BEAOXBOCTA
(HALIAEETUS ALBICILLA L.) B PUHASHAUU, 1970-2005 rr. T. CtepHbBepr, 1. KoBycaapm, 1. XérmaHaep,

T. OAAMAQ, X. DKOAOM. My3er HALUMOHAABHOU MCTOPUM PUHASHAUN, YHMBEPCHUTET XEABCHUHKM; PEMMOHAABHbIN
LIeHTP OKPY>XQIoLLLEen cpeabl 3arnaaHon PuHasHAMM, Bacaa; CAyx6a AeCOB 1 MapKoB PUHAIHAMM, TYPKY,
PosaHuemum.

MpPOAYKTMBHOCTb OpAQHA-6eAoxBocTa Haliaeetus albicilla B PUHASHAMM HAYAAQ CHUXATLCS C 1950-X IT. U
AOCTUTAQ CAMOTO HM3KOTO YPOBHS B 70-€ roabl. THE3A0BAS MOMYAALME COKPATMAACH C NPUMEPHO C 55 B
1960 1. A0. 40 nap 8 1970 1., MHOTME M3 KOTOPBIX OKA3AAMCH HECMOCOBHbBI K PA3MHOXEHMUIO. AKTUBHAS PEAAM-
3ALMA OXPOAHHBIX MEP MO3BOAMAQ MOBBICUTL YCMELLUHOCTb THE3AOBAHMS, 1 MOMYAALLMS BBIDOCAQ MPUMEPHO AO
50 nap e 1980 7T.,80 -8 1990 ., 200 — B8 2000 r. 11 300 — B 2005 I. Y1CAO 3QHATLIX THE3AOBLIX TEPPUTOPUIN YBEANHN-
AoCb ¢ 37B1980r. A0 75819901, 167 —8 2000 1. 11 255 — B 2005 1., M3 KOTOPbLIX COOTBETCTBEHHO 4, 14, 21 1 34
HOXOAMAMCbH HO MPECHOBOAHBIX BOAOEMAX MAM BO BHYTPEHHUX PAMOHOX AQMAQHAMM. B LLeAOM, B HaYOAE
1970-x IT. POXAOQAOCH OT 4 A0 10 NTeHLOB B oA, B 1980 .- 17,8 1990 1. - 62, 82000 1. - 172, B 2005 1. — 256. HaO
OAHY 3QHSATYIO TEPPUTOPUIO MPUXOAMAOCH <0.3 NTeHua B 70-e rr., 4yTb 6oAbLLE — B Ha4Yaae 1980-x rr., a k 2000—
2004 r. 370T NOKA3aTeAb BbipoC A0 0.94. HO AAQHACKMX OCTPOBAOX POCT YCMELUHOCTM THE3AOBAHMSA HAYAACH
HECKOABKMMM TOAQMM PAHBLLE, YEM B APYIMX paroHax. B 2000-2004 rr. ycneluHbimm Bbia OKOAO 60%
MOMbITOK THE3AOBAHMA, MO CpaBHeHMO C 20% (16-23%) B 1970-1974 roaax. CpeaHU pa3mep BbIBOAKA
YBEAMYMACH HO AAQHACKMX OCTpoBax C 1,21 nreHua B 1976-1979 rr. a0 1,65 — B 2000-2004 rr. Y4mTbIiBOS
BBICOKYIO MPOAYKTMBHOCTb M HU3KYKD CMEPTHOCTb MOAOABIX MTULL, HaBAloAaemble C 1990-x rr., caeayet
OXMAQTb AQABHEMNLLIETO POCTA MOMYAILMM.

Kato4eBble CAOBA: OPAQH-6eA0OXBOCT, Haliaeetus albicilla, AMHOMMKA NOMYASLUMM, YCNELLHOCTh THE3AOBA-
HUS, PA3MEP BbIBOAKQ.
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INTRODUCTION

The White-tailed Sea Eagle population in
Finland, as well as in other countries around the Bal-
tic, decreased rapidly in the 1960s and 1970s. Hu-
man persecution, poisoned bait, loss of breeding
biotopes, disturbance and, especially from the
1950s onwards, toxic chemicals were the main
threats for Sea Eagles. Surveys and research started
in the 1960s, some already in the 1940s.

These activities were consolidated in Decem-
ber 1972 when WWF Finland appointed a special
Sea Eagle working group to work out a rescue and
research programme and to implement it. Regional
voluntary Sea Eagle working groups have since
then been responsible for the monitoring of the
population and the nesting success. They have also
conducted a comprehensive winter-feeding pro-
gramme, built arfificial nests, and taken other pro-
tective measures. This paper aims to elucidate
population trends and breeding success for the
White-tailed Sea Eagle in Finland 1970-2005. It is an
update of two earlier papers (Stjernberg et al. 2003,
2005). The data for 2005 are preliminary.

MATERIAL AND METHODS

The White-tailled Sea Eagle population in
Finland is not evenly distributed (fig. 1). Since the
map was produced in the late 1990s, the Sea Eagle
in Finland has settled in three further grid squares:
one in the archipelago east of Helsinki, one in east-
ern Finland (Pohjois-Karjala), and one on the fringe
of the Bothnian Bay at the Oulu lafitude. Three of
the sub-populations are on the brackish Baltic
finge: (1) the Aland Islands (Ahvenanmaa) be-
tween Finland and Sweden, (2) southwestern
Finland, comprising the two former counties of Turku
and Pori, and Uusimaa, and (3) western Finland, i.e.
the Quark (Merenkurkku), comprising the former
county of Vaasa. The fresh water population breeds
in northern Finland (Lapland and Koillismaa). In re-
cent years a few fresh water pairs have also settled
in sub-regions 2 and 3, as well as in eastern Finland.

The regional Sea Eagle working groups have
annually checked every known territory and nest,
and breeding production has been established by
visits fo nests in late May or in June to ring nestlings
with coloured rings. New territories and nests and
“lost” pairs are located, often using information got
from the public. Since 1980, aircraft have been
used fo check nests in western and northern Finland
during incubation in April, and occasionally to
search for new nests in June. Productivity was cal-
culated as the number of half-grown nes-
tings/occupied territory/year, brood size as nes-
tlings/successful nesting afttempt, and breeding
success as successful nesting attempts (%). These
calculations were made for the whole population
and separately for the different sub-regions.
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Figure 1. The distribution of the White-tailed Sea Ea-
gle in Finland in the late 1990s (from Stjernberg et al.
1998).

RESULTS AND DISCUSSION

Population trends

The breeding population of the White-tailed
Sea Eagle in Finland was estimated fo comprise
approximately 55 pairs in 1960 and ca. 40 pairs in
1970 (cf. Stjernberg et al. 1990, 2003). The popula-
fion reached its lowest level during the late 1960s
and early 1970s. The number of occupied territories
(= at least one decorated nest known) in the early
1970s varied between 11 and 23, in the early 1980s
between 37 and 50, in the early 1990s between 75
and 100, and in the early 2000s between 167 and
255 (fig. 2).

The annual increase of occupied fterritories in
1990-2000 averaged 8.9% — in calculation 1989 was
used as starting point — and from 2000 to 2005 7.5%.
(The figure for 1990-2000 has been recalculated, cf.
Stiernberg et al. (2003), where the presented figure
is lower.) The recorded numbers of occupied territo-
ries started to increase from the mid-1980s, earliest
on the Aland Islands and latest in western Finland
ten years later (fig. 2).

Nesting success

The productivity of the White-tailed Sea Eagle
in Finland began to deteriorate in the 1950s and
reached its lowest in the late 1960s and early 1970s
(Stjernberg et al. 1990, 2003). In the early 1970s only
4-10 nestlings were recorded annually. At that time,
all but one pair in Lapland nested on the Baltic
fringe. In 2005 256 nestlings were recorded, out of
which 35 in Northern Finland (fig. 3).
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Figure 2. The numbers of occupied territories of the White-tailed Sea Eagle in different regions in Finland in
1970-2005. The numbers for the Aland Islands in 1970-1978 are not as complete as later ones, neither the
figures for the other regions in 1970-1972. Koilismaa = the inner (freshwater) parts of the province of Oulu,
Pohj.-Karjala = the province of Pohjois-Karjala, Uusimaa = the province of Uusimaa, Kymi = the province of
Kymi, Satakunta = the county of Satakunta, Varsinais-Suomi = the county of Varsinais-Suomi (Satakunta and
Varsinais-Suomi = the former province of Turku and Pori). The figure for 2005 is preliminary.
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Figure 3. The numbers of half-grown White-tailed Sea Eagle nestlings in different regions in Finland in 1970-

2005. For regions, see fig. 2. The figure for 2005 is preliminary.
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Nestlings/occupied territory and successful

nesting attempts

The productivity of the White-tailed Sea Eagle —
measured as nestlings/occupied territory and per-
cent successful nesting attempts — in Finland during
the last 36 surveyed years, as well as in other coun-
tries around the Baltic, has improved (e.g. Stjern-
berg et al. 2003). In the early 1970s 16-24% of the
nesting attempts were successful (figs. 4, 7) and
<0.3 nestlings/occupied territory were recorded
(figs. 5, 6, 7). In 2000-2004 ca. 0.94 nestlings
/occupied territory were recorded (fig. 7), and ca.
60% of the nesting attempts were successful (fig. 7).
In Lapland the average productivity during the
whole period 1980-2005 was of the same (good)
magnitude as the productivity on the Baltic fringe
during the early 2000s, although the annual fluctuo-
tions in Lapland were much stronger than further
south, especially in the 1980s and 1990s (figs. 4, 5).

The improvement in nesting success started
earlier on the Aland Islands than in the neighbour-
ing sub-region southwestern Finland, and even later
in western Finland.

Brood size

Not only the breeding success, but also the
brood size were depressed in the 1970s and aver-
aged 1.26 in the 1970s in western Finland (tab. 1).
Since then the average brood size gradually in-
creased, and it was 1.67 in the latter part of the
1990s and 1.73 in 2000-2004. The recent brood size
on the Aland Islands was similar — 1.65 in 2000-2004
(tab. 2). Recent average brood size of the Baltic
populations in Finland and Sweden is similar and
only slightly below the 1.84 under undisturbed con-
ditions (Helander 1994, 2000, tab 2).

Table 1. Brood size of Haliaeetus albicilla in Western Finland (The Quark) in
1965-2004. Only nests inspected by climbing included.

Years Brood size 1 Broodsize 2  Brood size 3 Broods Mean
1965-1969 2 1 0 3 1.33
1970-1974 6 1 0 7 1.14
1975-1979 8 4 0 12 1.33
1980-1984 8 9 0 17 1.53
1985-1989 15 12 0 27 1.44
1990-1994 24 19 2 45 1.51
1995-1999 27 43 3 73 1.67
2000-2004 36 56 9 101 1.73

Table 2. Brood size of Haliaeetus albicilla on the Aland Islands 1976-2004.

Years Brood size 1 Brood size 2  Brood size 3 Broods Mean Notes
1976-1979 (m 3 0 14 1.21) 1)
1980-1984 (24 9 1 34 1.32) 1)
1980-1984 15 7 1 23 1.39 2)
1985-1989 27 24 1 52 1.50 3)
1990-1994 47 55 4 106 1.59 3)
1995-1999 55 79 5 139 1.64 3)
2000-2004 66 105 5 176 1.65 3)
Notes: 1) Numbers of nestlings established from the ground.
2) Nests inspected by climbing the free (nestlings ringed).
3) Only nests inspected by climbing included.
Helander 1994: Brood size <1954 in Sweden, Baltic (undisturbed):
Pre-1954 24 58 9 91 1.84
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Figure 4. Successful nesting attempts (%) of the White-tailed Sea Eagle in different regions in Finland in 1970-
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Suomi and the county of Satakunta; here it also includes data from the provinces of Uusimaa and Kymi.
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Figure 5. The average number of nestlings/occupied territory/year of
the White-tailed Sea Eagle in different regions in Finland in 1970-2005.
For regions, see figs. 2 and 4. The figure for 2005 is preliminary.
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CONCLUDING COMMENTS

Winter-feeding, which was started from the
very beginning of the Sea Eagle projects in Sweden
and Finland (e.g. Hario 1981, Helander 1985) was
perhaps, besides the general ban of use of DDT in
the countries around the Baltic, the most important
single protective measure for the Baltic populations
in the 1970s. Winter-feeding especially lowered the
mortality among yearlings and sub-adult birds.

In the 1990s, when the winter-feeding pro-
gramme in Finland still was in force, the mortality
among yearlings and sub-adults was very low. An
analysis of comprehensive re-sighting data of
White-tailed Sea Eagles ringed as nestlings in
Finland 1991-1999 showed that the apparent mini-
mum survival from fledging to the 1st winter, and

annually to the 4t winter, was in the range 0.86-
0.96 (Saurola et al. 2003). The improved survival of
the few eaglets hatched during the 1970s stopped
the alarming decrease of the Sea Eagle popula-
fion, and the ban of use of DDT gradually lowered
the contfaminant burden of the Baltic environment
(e.g. Helander et al. 2002), thus resulting in a recov-
ering population.

The population is increasing although density
dependent mortality factors, e.g. fatal territorial
fights, seem to be increasing, and also environ-
mental confaminants like lead and mercury sfill
constitute arisk in some areas (cf. Krone et al. 2006).

WWEF Finland’s Sea Eagle project can be con-
sidered as a success story which has surpassed be-
yond all expectations, at least according to the field-
workers starting surveys already in the “dark 1960s".
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Figure 7. The average number of White-tailed Sea Eagle nestlings/occupied
territory (below) and successful nesting attempts (%) in pentads in different
regions in Finland in 1970-2004 (above). For regions, see figs. 2 and 4.

However, during the last years some other people,
mostly hunters, have expressed as their opinion that
there now might be too many White-tailed Sea Ea-
gles in Finland. But, perhaps, also this opinion can
be considered as a measure of successe
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THE RESPONSE OF THE GOSHAWK ACCIPITER GENTILIS TO CHANGING
GROUSE TETRAONIDAE SP. POPULATIONS

RISTO TORNBERG
Department of Biology, Box 3000, FIN-90014 University of Oulu, Finland, risto.tornberg@oulu.fi

Goshawk’s diet and breeding success was studied in northern Finland in the vicinity of Oulu during years
19892004 in order fo evaluate predation impact on four grouse species, the Black Grouse Tefrao tetrix, Ca-
percaillie Tetrao urogallus, Hazel Grouse Bonasa bonasia and Willow Grouse Lagopus lagopus. Sporadic
food data was also used from years 1965-1988. Number of studied territories raised from 12 to 37 during the
study years. Food remains were collected from territories at least three times per year: in spring (around the
nesting site, n = 1420), in summer (from the nest after chicks fledged, n = 1782) and late summer (around the
nesting site, n = 826). Winter diet was assessed by telemetry and from museum samples (n = 88). Diet com-
posed mainly of grouse species totalling highest in spring, around 50%, and lowest in winter, around 30%, by
number. Black Grouse were the most numerous among grouse, but juvenile grouse outnumbered them dur-
ing late summer. Preference of different grouse species in Goshawk's diet was measured by a simple
catch/supply index. Willow Grouse was taken twice more among grouse than their abundance in the field
suggested, while Black Grouse and Hazel Grouse were taken at the same ratio as their abundance in the
field. Capercaillies (only females) were taken around half compared to their relative abundance. Gos-
hawk’s functional response (grouse found/nesting site as a response variable) against grouse density of the
previous autumn was typically concave. Occupancy rate and productivity (chicks fledged/occupied terri-
tory) of the Goshawk territories declined as the grouse density declined but brood size remained at the
same level. Combining functional and numerical responses for total response (kill rate) declined as well with
grouse density implying that Goshawk'’s predation impact on grouse has remained in a stable level. During
years 1989-1998 year to year variation of total response tended to lag grouse density by two years, which
implies destabilising effect of the Goshawk on grouse population. After 1999 this pattern, however, disap-
peared when grouse density fell to a very low level. Applied for the whole period, correlation with two year
lag was observed but it was far from significant. Predation impact calculated for years 1989-1998 was 31%
for the Willow Grouse, 15% for the Black Grouse, 2% for the Capercaillie and 16% for the Hazel Grouse.

Key words: Goshawk, grouse, diet, breeding, predation.

PEAKLLUSI TETEPEBATHUKA (Accipiter gentilis) HA UBMEHEHUSA B NONYASALUAX TETEPEBUHbIX MTUL,
(TETRAONIDAE Spp.). P. TopH6Gepr. YHuBepcUuTET OYAY, PUHAIHAMS.

MMTAHME M YCNELUHOCTb THE3AOBAHMS TETEPEBIATHUKA U3YHAAMCh HO CceBepe PUHAIHAMMK, B paroHe OyAy,
B 1989-2004 rr. AAS OLLEHKM BO3AEMCTBMA €I0 OXOTbl HO YETLIPE BUAC TETEPEBUMHbIX NTULL: TETEpeBaA Tetfrao tetrix,
rayxaps Tefrao urogallus, pabumka Bonasa bonasia u 6eayto Kyponartky Lagopus lagopus. NMpUBAEKAAMUCH
TAKXKE PA3PO3HEHHbIE AQHHBIE MO MUTAHMIO BUAQ B 1965-1988 1. 30 roAbl MCCAEAOBAHUI YUCAO ODCAEAYE-
MbIX TEPPUTOPUM BbIDOCAO C 12 A0 37. OCTATKM MULLM C TEPPUTOPUIM CODUPAAMCH HE pexxe 3 pAa3 B TOA: BEC-
HOM (BOKPYT rHe3Aa, N = 1420), AeTOM (13 THE3AQ MOCAE BbIAETA MTEHLLOB, N = 1782) 1 MO3AHMM AETOM (BOKPYT
rHe3Ad, N = 826). [MMTAHWE B 3UMHMM MEPUOA OLLEHMBAAOCH MO AQHHBIM TEAEMETPUM U MO MYy3eMHbIM 0BPa3-
uam (n = 88). PAUMOH COCTOSA, B OCHOBHOM, M3 TETEPEBUHBIX MTULL, Yb AOAS B MUTAHMM ObIAQ BbiLLIE BCETO
BECHOM — OKOAO 50% (MO 4MCAY OBBLEKTOB), M HMXKE BCETO 3MMOM — OKOAO 30%. TeTepeB BbiA HaMbBoAaee MHO-
FTOYMCAEHHBIM CPEAM MPOYUX TETEPEBUHBIX, HO MO3AHMM AETOM MTEHLLBI TETEPEBUHBIX ONMEPEXTAM €rO MO
KOAMYECTBY OOBbEKTOB B PAUMOHE. MULLIEBLIE MPEAMOYTEHMS TETEPEBITHUKA MO BUACM TETEPEBUHBIX OLLEHMBA-
AMCb MPU MOMOLLIM NMPOCTOrO OTHOLUEHMS AOCDbIMA/pecypcC. BeAbix KyponaTtok AODOLIBAAOCH BABOE OOAbLLIE,
4EM MPEANOAArdAd UX OTHOCUTEAbHAS YUCAEHHOCTb HO TEPPUTOPUM, TETEPEBR U PABYMK AOBBLIBAAMCH MPO-
NOPUMOHAABHO UX YUCAEHHOCTU. Ha rAyXaps (TOAbKO HO COAMOK) TETEPEBSTHUK OXOTUMACH MPUMEPHO BABOE
MEHbLLIE, YeM MPEATMOAAIAAO €ro HOAMYME. PYHKLIMOHAABHAS PEAKLMSA TETEPEBATHUKA (HUCAO TETEPEBUHbIX
HO OAHO THE3AO KAK COYHKLMS OTKAMKA) HO MAOTHOCTb HOCEAEHUS TETEPEBUHbIX MTULL NPEABIAYLLIEM OCEHbIO
OBObIHHO ObIAG BOTHYTOM. MHAEKC 3QHSTOCTU TEPPUTOPUIM TETEPEBITHUKA U MX MPOAYKTMBHOCTb (YMCAO CAETKOB
HO TEPPUTOPMUIO) CHMKAAUCH MPU COKPALLLEHMM MAOTHOCTU HOCEAEHMS TETEPEBUHBIX, HO PA3MEP BLIBOAKOB
OCTOBAACS NPeXHUM. OBbe AMHMB COYHKLIMOHOABHbIM M KOAMHECTBEHHBIN OTKAMK, Mbl BUAMM, 4TO OBOLLLAS pe-
OKLMS — YOCTOTA AOOBBIM, TAKXKE CHMXAAOQCH MPW COKPALLLEHMM MAOTHOCTU TETEPEBMHbBIX MTULL, YTO FTOBOPUT O
HEWU3IMEHHOM YPOBHE BO3AEMCTBMA HO HUX OXOTbl TETEPEBATHUKA. B 1989-1998 rT., mexroaoBble KOAEOAHUS
obLLLEN PEAKLMM OTCTABAAM HA 2 TOAQ OT U3MEHEHMIM MAOTHOCTUM HOCEAEHMS TETEPEBUHBIX, YKA3bIBAS HO AEC-
TABUAMIMPYIOLLLEE BO3AEMCTBUE TETEPEBATHMKA HA MX monyAdumio. OAHOKO mocae 1999 r., Koraa NAOTHOCTb
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TETEPEBMHDBIX MTUL, YNIAAQ AO KPAMHE HM3KOTO YPOBHS, T4 30KOHOMEPHOCTb MCYE3AA. AHOAM3MPYA BECH Me-
PUOA MCCAEAOBOHMM B LLEAOM, KOPPEAILMA C 3AMO3ACHMEM HA 2 TOAQ CYLLLECTBOBAAQ, HO ObIAO COBCEM
HE3HAYUTEABHOM. PACYETHOE BO3AEMCTBME XMLLLHMYECTBA B Nepmoa 1989-1998 . cocTtaBmAao 31% aAs ©eAow
Kyponatku, 15% — AAf TeTepeBa, 2% — AAS TAYXAPA U 16% — AAS PABUMKQ.

KAto4eBble CAOBQ: TETEPEBATHUK, TETEPEBUHbLIE MTULLBI, MMTAHUE, THE3AOBAHME, XTLLLHUMYECTBO.

INTRODUCTION

The response of a predator to changes of prey
availability can be divided into functional (dietary)
and numerical response (Keith et al. 1977, Begon et
al. 1996). Further, functional response is usually di-
vided into three main types according to shape of
the response curve: linear, concave and sigmoid
shaped (Holling 1959). Combining functional and
numerical response a total response is obtained
(Doyle & Smith 2001, Tornberg 2001). It means a to-
tal number of prey specimens killed by predators in
a given area. This so called kill rate divided by den-
sity of prey yields predation rate, often called pre-
dation impact (Lindén & Wikman 1983). Predators
can be placed, based on their food habits, on a
continuum from specialist to generalist predators.
Utmost specialists respond only numerically while
utmost generalists only functionally to prey changes
(Reif et al. 2004a).

Predator’s response on changes of the avail-
ability of prey can have impact on prey population.
Some predators, typically the species wandering
around like nomads, respond immediately to the
changes of prey numbers, while others, mainly small
mammalian predators and certain site-tenacious
raptorial birds, lag one or several years behind their
prey (Galushin 1974, Korpimd&ki & Norrdahl 1989,
Nielsen 1999, Tornberg et al. 2005). Former type of
predatfion tends to stabilize prey population while
latter destabilize it. Effect may also be influenced
by predator type; i.e. whether it is a specialist or a
generalist predator. Specialists can have both ef-
fects while generalists mainly stabilize prey popula-
tions (Hanski et al. 1991).

Goshawks Accipiter gentiles hunt in boreal for-
ests mainly on four grouse species: Black Grouse
Tetrao tetrix, Capercailie Tefrao urogallus, Hazel
Grouse Bonasa bonasia and Willow Grouse
Lagopus lagopus throughout the year. These spe-
cies account for 30-50% of the diet by number in
northern Finland (Tornberg 1997, Tornberg & Col-
paert 2001). Goshawk's breeding output is also
highly dependent on grouse density (Sulkava et al.
1994, Byholm et al. 2002, Tornberg et al. 2005). Since
the beginning of the 1960s, densities of all grouse
species have continually declined in Finland (see
Ranta et al. 1995, Helle et al. 2002). This has re-
flected in the diet of the Goshawk (Tornberg & Sul-
kava 1991). Some recent studies also show that
Goshawk populations have declined in many re-
gions in Fennoscandia (Lindén & Wikman 1983,
Widen 1997, Selds 1998, Gundersen et al. 2004). In

Finland, however, clear evidence of steady decline
is still only local. The total population seems to be
declining slightly (e.g. Bjérklund et al. 2002).

Aim of the present study is to document recent
changes in the dietary and numerical responses of
the Goshawk to varying grouse density, as well as to
analyse Goshawk's possible effect on this variation.
| am especially interested in how keenly Goshawks
react to grouse density in northern Finland. | also
present newest data about preference of the Gos-
hawk for different grouse species, and whether
there has appeared any change in the course of
fime.

STUDY AREA, MATERIAL AND METHODS

The study has been carried out in the vicinity of
the city of Oulu (25° 30" E, 65° 00’ N), mainly from
1989 to 2005, but some scattered data is also avail-
able since the year 1965. The landscape in the
study area is typical for the region, i.e. lowland with
few lakes and many rivers and brooks. The area is
characterized by coniferous forests, with pines Pinus
sylvestris and Norway spruce Picea abies mixed with
birches Betula pubescens and aspens Populus
fremula covering around 65% of the area. Around
30% of the area comprises of peat bogs, of which
2/3 are drained for forestry. The rest of the area are
covered by fields, sandpits and human seftlements.

Data on prey

Prey species eaten by Goshawks were moni-
tored by collecting their remains around nesfing
sifes during three phases of the nesting period: (1)
nest-building and incubation period (hereafter
spring), (2) nestling period (hereafter summer), and
(3) during and after fledgling period. Prey remains
were identified by using reference material of the
Zoological museum, University of Oulu. Prey remains
collected after the year 1989 total as follows: 1782
individuals from spring, 1420 from summer, and 826
individuals from fledging period, respectively. Data
collected before 1989 sum up to 413 prey speci-
mens from spring, and 395 from summer. Diet out-
side the breeding season was assessed by radio
fracking during 1991-1995 (see Tornberg & Colpaert
2001), and during 2000-2003. Also stomach con-
tents of Goshawks found dead in the study area or
near-by, and sent to the Zoological Museum, were
included in the data set (in total 88 prey speci-
mens).
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Data on Goshawk nesting

Nesting territories were checked in spring to
detect whether they were occupied or not. Territory
was stated to be occupied if fresh twigs of spruce
or pine were brought to the nest. During May oc-
cupied nests were checked to see whether eggs
were laid or not. Number of eggs was counted, and
the eggs were measured whenever possible. Some-
times a new nest was found not unfil the young
were dlready hatched. In successful nests the nes-
tlings were counted and ringed as well as weighed,
and their wing lengths were measured. The annual
number of territories checked varied between 14
(1989) and 35 (2004).

Data on grouse populations

Since 1989 density estimates of grouse species
were obtained from wildlife friangle censuses or-
ganized by Finnish Game Research Institute (Lindén
et al. 1989). Census routes are triangles, with four
kilometres long sides. A triangle is walked by three
observers 20 m apart, and all grouse met in this
transect line are counted. The following information
is recorded: species, sex (Black Grouse and Caper-
caillie), number of lone females and those with a
brood, and the number of juveniles. Each observa-
tion is plotted on a map. In the beginning, there
were 10-12 friangles counted in my study area an-
nually, but recently not more than 7-8. Grouse were
counted by a similar line transect method also from
the year 1963 to 1988, but in that period the tran-
sects were walked along the most suitable habitats
for broods of grouse (Rajala 1974). Wildlife triangles
give more representative densities for the land-
scape in general, but the older route censuses indi-
cate more optimal habitats. However, there seems
to be no abrupt shift in density estimates between
route and triangle censuses (see Lindén et al. 1989).

Statistical analysis

For prey data | calculated percentage of each
prey species or species group in a sample. | further
calculated the mean of all samples from each year
to have an annual average estimate of each spe-
cies. For grouse | also used the number of grouse
species found per sample, and calculated annual
estimates for them as described above. This pao-
rameter measured the functional response.

For Goshawk nest data | defined occupancy
rate as the number of territories occupied per num-
ber of territories checked. The number of fledglings
per occupied territory (Steenhof 1987) indicated
breeding productivity. Index for the numerical re-
sponse of the Goshawk can be defined as 2 x oc-
cupancy rate (=number of parents) + productivity
(=number of young). | further calculated an index
for the total response by multiplying both response
types (functional response x numerical response).
Preference index for the different grouse species
was calculated by dividing the relative proportion
of each grouse species in the diet by the relative

density of the species in the field. This so called
catch per supply ratio results as 1.0 when a prey
species is consumed in the same proportion as pre-
dicted by its abundance alone.

| used regression analysis to analyse frends in
the time series, and cross correlation analysis for
making pair-wise tests with different time-lags be-
tween the grouse data and the Goshawk parame-
ters. Before running cross correlation analysis | re-
moved trends from fime series by residual tech-
niques. For testing whether Goshawks preferred any
of the grouse species when hunting, | used one-
sample t-test.

RESULTS

Seasonal diet composition

Grouse species account for more than 50% of
the diet during spring but drop till about 30% during
summer. Their proportion increases again up to ca.
40% during the fledging period (fig. 1). In winter the
percentage of grouses tends to be lower than dur-
ing the breeding season. Proportion of mammails is
less than 20% during the breeding season, but it in-
creases up to almost 50% outside the breeding sea-
son. In addition to grouse, only ducks and corvids
are important during the breeding season. Corvids
are especially important prey during the nestling
period.

100 %

80 %

60 %

40 %

20 %

0%

SPRING SUMMER FLEDGING WINTER

Figure 1. Seasonal change in the diet of the Gos-
hawk near Oulu during 1989-2003.

The Black Grouse is the most important prey,
accounting for 15-20% of the Goshawk's diet
throughout the year (fig. 2). The Hazel Grouse and
the Willow Grouse are numerous during spring, but
their proportion tends to decline strongly during the
breeding season. In winter, Hazel Grouse are rela-
fively important prey for Goshawks. Capercaillies, of
which only females are found in the diet during the
breeding season, are rarely taken by the Goshawks.
Capercaillie cocks are found in the diet only out-
side the breeding season. Only female Goshawks
kill full-grown Capercaillie cocks.
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Figure 2. Seasonal change of grouse species in the
diet of the Goshawk near Oulu during 1989-2003.

Goshawk’s preference for different grouse

species

Goshawks clearly prefer Willow Grouse over
other grouse species as their prey in spring (t =
3.725, df = 32, p = 0.001, one-sample t-test). The
Black Grouse and the Hazel Grouse are consumed
roughly at the same ratio as found in the field, but
Capercailie females are taken in considerably
lower proportion than available (t = -7.653, p <
0.001) (fig. 3). There was a slight increase in the
preference for Black Grouse and Capercaillie fe-
males during the study years.
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Figure 3. The change of the Goshawk's preference
for Black Grouse females during the breeding sea-
son near Oulu in 1965-2003. Each dot represents a
catch-supply rafio (proportion of prey in the diet
per proportion in the field) of one year. Prey is pre-
ferred when dot is above the dashed line (rafio =1).

Goshawk’s functional response for grouse

density

The number of grouse killed by the Goshawk
follows fairly well both the annual changes as well
as the long-term trends of grouse populations in the
field (fig. 4). After removal of the frends, cross-
correlation analysis revealed that best correlation
was obtained with 1-year lag, i.e. when comparing
the number of killed grouse to the grouse density of
the previous year (r = 0.410, p < 0.05). When the

number of killed grouse is plotted against the den-
sity of grouse of the previous autumn, a functional
response curve is obtained. Best fit was obtained for
logarithmic function (F = 21.62, df = 30, r2 = 0.429, p
<0.001) (fig. 5).

Goshawk’s numerical and total responses re-

lated to grouse density

Goshawk’s occupancy rate, productivity and
combinatfion of these two declined at the same
rate as the grouse density (fig. é). The clutch size
declined slightly, but the brood size remained sta-
ble. | correlated all these variables with grouse den-
sity with different time lags after removal of the
frends. Of these variables only the clutch and
brood sizes correlated significantly with grouse den-
sity with a one year time lag (r = 0.566 and r = 0.526,
p < 0.05, respectively). Total response correlated
best with 2-year time lag but correlation was not
significant (r = 0.376, n.s.). During the 1990's (1990-
1999), however, correlation was close to significant
(r=0.631 vs. confidence limit = 0.708) (fig. 7).

DISCUSSION

Grouse typically dominate in the diet of Gos-
hawks in boreal forests in spring (Sulkava 1964,
Hoglund 1964, Lindén & Wikman 1983, Widen 1987,
Tornberg 1997). It must be remembered that spring
diet consists prey specimens predated by males
only. It, hence, cannot be considered representa-
five for the diet selection of the whole population.
In the Goshawk, having a marked sexual dimor-
phism, sexes differ remarkably in prey choice (Ken-
ward et al. 1981, Tornberg & Colpaert 2001). Small
grouse species, the Willow Grouse and the Hazel
Grouse, dominate in early spring, but the bigger
Black Grouse become more important during the
breeding season (Tornberg 1997). Especially Black
Grouse hens become most important during the
nestling period, while importance of the cocks van-
ishes, likely due to the end of lekking period, which
follows increasing difficulties to find them.

The decline of the proportion of grouse species
in the diet of the Goshawk during the breeding sea-
son is clearly due to the increase in numbers of
young birds, mainly thrushes and corvids, which are
easier to hunt (Lindén & Wikman 1983, Tornberg
1997). Grouse chicks become more important prey
towards late summer, when they grow and be-
come more profitable as prey (Tornberg 1997).
Young of large grouse species seem to be more
preferred than smaller ones (Sulkava 1964, Reif et al.
2004b). It is likely that predation on young grouse
remains at the same level later in autumn as ob-
served in August. When females start to hunt in the
late nestling period, they likely hunt similar prey as
males (Gronnesby & Nygdérd 2000, Reif & Tornberg
unpubl.). Later in autumn, however, females start to kil
full-grown hares, and they also take more Capercail-
lies, even adult cocks (Tornberg & Colpaert 2001).
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Figure 4. The mean annual number, with standard error of mean, of grouse specimens
found in the nests, and the total density of grouses near Oulu during 1965-2003.
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Figure 5. The mean annual number of grouses found as prey of the Goshawk plotfted
against the total density of grouses (individuals/km?) near Oulu during 1965-2003.

Hares can account up to 30% of diet by number,
and 70% by weight, in winter, but they are killed
only by female Goshawks. Therefore, the proportion
of grouse in the diet of males is somewhat higher
than in that of females (about 40%, Tornberg un-
publ.). When squirrels are abundant, they form an
important winter food for both sexes (Widén 1987).
In boreal forests of North America, Goshawks hunt
mainly on mammails, especially snowshoe hares
Lepus americana (Doyle & Smith 2001).

Goshawk’s preferences for different grouse
species show interesting patterns. Willow Grouses
are strongly favoured as a prey while Capercaillie

females are taken remarkably less than expected
by their abundance in the field. Tornberg & Sulkava
(1991) found that preference of the Willow Grouse
population declined during the 1980s in my study
area. New datfa show that this species is taken with
as high a rate as previously. Reasons for this proba-
bly lie in the high vulnerability of the Willow Grouse
to Goshawk’s predation during the lekking period.
Willow Grouse males are white and noisy in spring,
which inevitably makes it easier for the Goshawk to
hunt them compared with other grouse. Avoidance
of Capercailie females might be due to their rela-
fively large size for hunting by male Goshawks.
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Figure 6. The occupancy rate of Goshawk territories and the grouse density near Oulu during 1987-2005.
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Figure 7. Total response of the Goshawks and the grouse density near Oulu during 1987-2005.

In comparison, the preferences of the Golden
Eagle Aquila chrysaetos for grouse species are
strongly related to the size of prey. Capercaillie fe-
males are taken twice more often than they are
found in the field, respectively. However, Willow
Grouse are more preferred than Black Grouse hens
(Sulkava et al. 2003). In the Goshawk, size-related
preference is not so clear, while the males tend to
take relatively less Black Grouse cocks than hens
during winter (Tornberg unpubl.). Similar pattern has
been observed in relation fo sexes of Pheasants
Phasianus colchicus (Kenward et al. 1981).

The number of grouse in Goshawk’s diet fol-
lowed in accordance the density of grouse. My
response variable, grouse remains found per nest-
ing site, is independent of other prey species taken

(in opposite to percentages that depend on the
number of other prey). Therefore measuring re-
sponse in this way might indicate more reliably the
frue response percentages than percentages that
have been used in most other studies. Shape of the
functional response curve obtained was concave,
when diet variable was plotted against grouse den-
sity. Tornberg & Sulkava (1991) observed a similar
pattern when using grouse proportions as a de-
pendent variable. In North America, Goshawks re-
sponded in a similar way for snowshoe hares (Doyle
& Smith 2001). Lindén & Wikman (1983) observed,
however, a convex shaped curve for the Hazel
Grouse. Generally, a concave curve (type 2) refers
to a generdlist predator that has a strong prefer-
ence for main prey (Kenward 1986). This sort of pre-
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dation possesses inherently a destabilising effect on
prey (Begon et al. 1996). Predator having a convex
shaped functional response curve (type 3) pos-
sesses an ability to regulate prey population at low
density. It indicates also that prey has a refuge at
low density, as might be the case for Hazel Grouse—
Goshawk interaction (Lindén & Wikman 1983), or
alternative prey is richly available. This is a very likely
explanation for type 3 response curve in southern
boreal forests. More northern areas, where alterna-
tive prey is less available, type 2 curve is expected.
In areas where alternative prey is very scarce, func-
tional response may be lacking, because Goshawks
cannot breed at all when grouse are scarce. Func-
tional response may also be lacking if grouse are
abundantly available, as was the case in Finland
during the 1960s and 1970s with high grouse densi-
ties (Kauko Huhtala, unpubl. data). Icelandic Gyr-
falcons Falco rusticolus which are very dependent
on Ptarmigans Lagopus mutus during breeding sea-
son showed no functional response for changes in
the density of prey (Nielsen 1999).

Dependence of Goshawk’s breeding success
on grouses has been shown in many studies in
Finland (Huhtala & Sulkava 1981, Tornberg & Sul-
kava 1991, Sulkava et al. 1994, Tornberg 2001, By-
holm et al. 2002, Tornberg et al. 2005), and in Nor-
way (Selds 1997, 1998, Gundersen et al. 2004). Time
lag of 0.5-1 year affer grouse population cycles is
typical in clutch and brood sizes of Goshawks (Sul-
kava et al. 1994, Tornberg 2001, this study). In North
America, Goshawks lag one year after snowshoe
hare peak expressed as sightings and productivity
(Doyle & Smith 1994, 2001). Tornberg et al. (2005)
observed that Goshawk's occupancy rate lagged
two years after grouse peak in western Finland. A
similar tendency in fotal response was also ob-
served in the present study but, likely due to rela-
tively weak cyclicity of grouse population during
the study years, this phenomenon remained ob-
scure. These studies show that Goshawks might
have a strong destabilizing effect on grouse popu-
lations, which raises Goshawk predation as one
candidate for grouse cycles in northern latitudes.
Because cyclicity in Finnish grouse populations has
practically ceased, the idea could be tested only in
large intact areas of Russian taiga forests, where
cyclicity might still be going on in grouse popula-
tions (see Beskariev et al. 1994, but see Bortcevski
1993).

Goshawk's important role in grouse mortality is
proved in many grouse studies (e.g. Angelstam
1984, Willebrand 1988, Wegge et al. 1990, Bort-
chevski 1993, Valkeaqjdrvi & ljds 1994). Based on
several studies, predation impact on different
grouse species by breeding Goshawks has varied
from 2 to 20% (Lindén & Wikman 1983, Widén 1987,
Tornberg 2001). Goshawk’s percentage of annual
mortality was estimated from 5% (in Capercaillie) up
to 60% (Willow Grouse) in northern Finland (Tornberg
2001). In western Russian taiga forest, Goshawks

166

were responsible for 70-90% of annual mortality of
Capercaillies (Bortchevski 1993). It is likely that in
intact taiga forest Capercailies are Goshawk’s
most important prey species because Black Grouse
and Hazel Grouse are relatively scarce there, as
well as important winter prey animals, hares and
squirrels (Bortchevski 1993).

In the future, densities and food habits of the
Goshawk should be studied in large intact areas of
Russian middle and north boreal forests, from where
there are practically no data at present. This might
give important insight to the dynamics of grouse
species in natural conditions.
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A description of the present status of populations of 12 diurnal raptor species listed in the national and
regional Red Data Books and breeding in Karelia is provided, including data on their distribution and abun-
dance. Maps of distribution of rare raptors in Karelia and adjacent areas are supplied. The situation is the
most strenuous for the Spotted Eagle, Peregrine Falcon and Golden Eagle (8, 10 and 36 pairs). The Short-
toed Eagle and Red-footed Falcon in the region are at the limit of the distribution ranges; the Pallid Harrier is
an accidental breeder in Karelia. The populations of the rest of raptors are either relatively stable or increas-
ing in the long term (White-tailed Sea Eagle, Osprey and partly Merlin).

Key words: diurnal raptor species, Karelia, rare species.

OB30OP PEAKUX BUAOB AHEBHbIX XULLHbIX NTUL, THE3AALLUXCSA B KAPEAUW. 3umuH B.B., CasoHos C.B.,
AanwuH H.B., AptembeB A.B., MeaBeaeB H.B., Xoxaosa T.1O., AkosaeBa M.B. MHcTutyT Guorormm KapHLL PAH,
MHcTutyT Aeca KapHL, PAH, 3anosearuk «Kneawy, Kapeaus, Poccus.

OXapPAKTEPM3OBAHO COBPEMEHHOE COCTOAHME MOMYASLMIA 12 BUAOB AHEBHbIX XULLIHBIX MTULL, 30HECEHHbIX
B POCCHMHCKYIO W PErMOHOAbHbIE KPACHBIE KHUMM U THE3AALLUMXCH B KapeAaun. TTPUBOAITCA CBEAEHMA MO WX
PA3MELLEHUIO U YUCAEHHOCTU. AQHbBI KOPTbl PACMPOCTPAHEHU PEAKMX XMLLLHBIX NTULL B KOpeAun 1 Ha Co-
MPEAEAbHbIX TEpPUTOPUIX. B HambBoaee HEBAATOMOAYHHOM MOAOXKEHMU HAXOAITCA OOAbLLOM MOAOPAMK,
cancaH 1 6epkyt (8, 10 1 36 nap). 3meesa 1 KOBYMK BCTPEYAIOTCA B PEMMOHE Y MPOHULL APEQAOB, CTEMHOM
AYHb 3MU30AMHECKM THE3AMTCA B KapeAnn. HaceAaeHne OCTOAbHbIX XMLLHbBIX MTULL CPOBHUTEABHO CTABUABHO B
MHOTOAETHEM MACHE MAM OTMEYAETCH POCT YUCAEHHOCTM PIAC BUAOB (OPACH-OEAOXBOCT, CKOMA M OTHACTH

AEPOHUK).

KatovyeBble CAOBQ: AHEBHbIE XMLLIHbIE NTULLEI, KOpeAus, peAkmne BUAbI.

In Karelia there annually breed 9 species of di-
urnal raptors listed in Red Data Books of Russia, Ka-
relic and East Fennoscandia: the Golden Eagle,
Spotted Eagle, Hen Harrier, White-tailed Sea Eagle,
Black Kite, Osprey, Kestrel, Peregrine Falcon and
Merlin. Accidental breeding of three more red-listed
species — the Short-toed Eagle, Pallid Harrier and
Red-footed Falcon - is presumed, but not yet con-
firmed by nest or brood finds. Some data on the
abundance and distribution of red-listed raptors in
1991 can be found in the review "Bird fauna of Ka-
relia” and in the Red Data Book of Karelia (Zimin ef
al. 1993, 1995). The present review summarizes data
on the distribution and abundance of rare diurnal
raptors, including those collected during inventories
carried out in 1992-2005 in Karelia and adjacent
districts of the Arkhangelsk and Vologda regions.
Distributions of individual raptor species are de-
scribed using dot maps based on the network of
ornithological landscape districts of Karelia substan-
tiated in detail elsewhere (Sazonov 2004).

Short-toed Eagle Circaetus gallicus. The species
belongs to the avifauna pertinent to European
broadleaved forests. Registered irregularly from SE
Lake Ladoga area, which is the northernmost point
of the species range in European Russia.

Known registrations of the Short-toed Eagle in
spring and summer are mostly limited fo the Olonefts
federal zoological reserve. In the second half of
April 1975 one individual was sighted three fimes,
once at the Segezhskoye mire edge near the bor-
der with the Leningrad region. In mid-June 1996 a
single individual, tentatively identified as one of the
species, was seen on a forested islet amidst the
Segezhskoye mire, nearby a newly built nest of a
large raptor on a pine free.

In June and July of 1997-1999, several fimes
lone birds and once a pair of the Short-toed Eagle
were seen around the village of Sarmyagi, by the
northern boundary of the Olonets nature reserve.
One of the birds was carrying prey (a snake) south-
wards, towards the Verkhneropakskoye mire.

Most probably one or two pairs of Short-toed
Eagles nest in the Olonets federal zoological reserve
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area, at least in some seasons with a hot and dry
summer. One should note also that SE Lake Ladoga
areaq, alongside with the Zaonezhje Peninsula, is one
of the few districts in Karelia with high species diver-
sity and population density of reptiles.

Golden Eagle Aquila chrysaetos. The species is
azonal for flatland taiga, representing the fauna of
northern Palaearctic mountains. It was initially re-
lated to piedmont steppe and semi-open montane
forest landscapes, from where it spread widely to
flatland taiga regions. Being a eurytopic species,
the Golden Eagle requires extensive open spaces in
its hunting grounds. In flatland taiga, such are heav-
ily paludified areas with forest and mire complexes,
shore areas of large water-bodies with semi-open
habitats, as well as large-scale harvested and burnt
areas. Furthermore, the Golden Eagle needs large
trees with a branched crown and flattened top for
its nests, and thus tends to settle in high old-growth
forests.

A clearly distinguishable tendency now al-
ready is concenfration of breeding Golden Eagles
around the largest protected areas (PAs) of Karelia
and western Arkhangelsk region — Kostomukshsky
strict nature reserve, Paanagjdrvi and Vodlozersky
national parks, Kozhozersky nature park, etc. They
offer a favourable combination of several factors:
active logging is underway along their periphery
providing extensive supply of freshly harvested ar-
eas, whereas old-growth forests within PAs provide
shelter from human persecution and disturbance,
as well as optimal conditions for construction of the
species’ massive nests. This tendency for the birds’
immigration to PAs is sure to gain momentum in the
future, as resources of mature coniferous forests in
intensively harvested areas get exhausted.

In cohabitation areas, the Golden Eagle and
the White-tailed Sea Eagle compete for nest areas,
the latter, as a larger and more aggressive bird,
forcing the former out. In areas with a high density
of the White-tailed Sea Eagle population, Golden
Eagles have to settle in drainage divides, in heavily
paludified remote localities far away from large
water-bodies (Sazonov et al. 2001).

The present Golden Eagle abundance in Kare-
lia is estimated at 36 pairs, of which 21 are found in
northern taiga and 15 in middle taiga (fig. 1). Five
Golden Eagle pairs breed in the Paanajdrvi national
park (0.5 pairs per 100 km?2). Eleven Golden Eagle
pairs live in the Vodlozersky national park and the
neighbouring Kozhozersky nature park, situated in
Karelia and western Arkhangelsk region and form-
ing an integral Vodlozero—Kozhozero taiga reserve
with an area of 670,000 ha (Sazonov 2005). Fifteen
pairs are known from the Vodlozero-Kozhozero re-
serve area including its immediate surroundings (0.2
pairs per 100 km2).

All registrations from Karelia and western Ark-
hangelsk region include 21 occupied Golden Eagle
nests, of which 11 were located on pine trees (two

on dead standing trees) and 10 on top and middle
platforms of triangulation towers. Two of the nests at
friangulation points fell together with the towers in
1998-2002: one in the Karelian part of the Vodlozer-
sky park, the other one in the Plesetsky game re-
serve (Arkhangelsk region). Another nest which the
Golden Eagle had used for several years collapsed
from a tower in the upstream of River Vyg, at the
border between Karelia and Arkhangelsk region in
March 2005.

Golden Eagle nests on triangulation towers
have been found also in other taiga regions, e.g. in
the Pechora river drainage area and Northern Urals
area (Neufeld 1989). Frequent settflement on trian-
gulation towers is a feature distinguishing the
Golden Eagle from other raptors. This way of nesting
is, on the one hand, induced by a deficit of old
large trees with a well developed crown in felled
forest areas. On the other hand, it reflects the spe-
cies' preference for triangulation towers, which are
sifuated in drainage divides and on dominant ele-
vations, and provide the birds with a good pano-
ramic view and confrol over the surroundings. Be-
cause of prolonged lack of maintenance and col-
lapse of the towers (in addition to the ones men-
fioned above, a case is known when a fower with a
Raven Corvus corax nest fell down), the Golden
Eagle loses convenient nesting facilities, which is
another motive for them to move from felled areas
to old-growth forests surviving mostly in PAs.

Total Golden Eagle abundance in Northwest
Russia is estimated at ca. 60 pairs: 36 pairs in Karelia,
10 in western Arkhangelsk region, including Onega
river drainage basin and the Onega Peninsula, at
least 10 in the Murmansk region, 3 pairs in the Len-
ingrad region (Pchelintsev 2001, Red Data Book of
the Murmansk Region 2003, Sazonov 2004, Red
Data Book... 1998). The breeding grouping of the
Vodlozero—-Kozhozero reserve and its immediate
surroundings (15 pairs) makes up about a fourth of
the species numbers in the taiga regions of North-
west Russia. At the moment, it is the largest among
those known from flatland taiga of European Russia.

Spotted Eagle Aquila clanga. A Palaearctic forest
species; prefers flatland forest areas. Over several
past decades, the Spotted Eagle abundance has
been declining heavily throughout. It is listed in Red
Data Books of Russia and Europe, and in the Inter-
national Red Data Book. In taiga regions of northern
Europe the species demonstrates distinct south-
eastern affiliations. Marginal population close to the
western limit of the distribution range has become
one of the basic reasons for the Spotted Eagle’s
disappearance from Finland already after 1975
(Red Data Book ... 1998). The Spotted Eagle differs
from the Golden Eagle in the choice of habitats
and nests mostly in very wet forests situated in low
river floodplains and heavily paludified drainage
divides.
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Figure 1. Distribution of the Golden Eagle Aquila chrysaetos and Spotted Eagle

A. clanga in Karelia and adjacent areas.

1, 2 - Golden Eagle sightings in the past (before 1960) and recently; 3, 4 — the same for

the Spotted Eagle.

In the mid-20'" century, the Spotted Eagle was
much more widespread than today. It was, for in-
stance, a few times observed in northern taiga of
Karelia and adjacent regions. In June 1941, one
individual was killed near the village of Kholmogory,
Arkhangelsk region (Parovshchikov, cited after Birds
of the Soviet Union 1951, Vol. I). In the summer of
1941, a Spotted Eagle nest on a pine free was
found in the Kananainen village area, south of the
contact point of Lakes Pyaozero and Topozero in
Karelia (65°45' N, 31°21' E); on July 30 the nest con-
tained two large fledglings (Lehtonen 1942). This
nest is the northernmost find of all known previously
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in European Russia. In early July 1950, a single Spot-
ted Eagle was seen by the southern shore of Lake
Nyuk (Zimin et al. 1993). In the 1970s, the species
was registered only once, from the lower reaches of
River Onega late in August (Korneeva et al. 1984).

Since the 1980s, the Spotted Eagle has been
registered as a very rare breeder only from middle-
and southern taiga of Karelia and adjacent regions
(fig. 1). While in the 1970s the breeding population
in the Leningrad region was 18-20 pairs, in the 1990s
it fell to just 10 pairs (Malchevskiy & Pukinskiy 1983,
Pchelintsev 2001).
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The present Spotted Eagle abundance in Kare-
lia is estimated at 7-8 pairs. Most registrations in the
breeding season come from the Shuja River water-
shed, which is heavily paludified and contains
many extensive open mires — it is estimated that 5
pairs of the Spotted Eagle breed there. A Spotted
Eagle brood was seen on the left bank of River
Shuja, in the Padozero forestry unit, west of Petro-
zavodsk on 5 August 1988: two young poorly flying
birds stayed at the edge of a large partially drained
transitional mire.

Another two or three Spotted Eagle pairs are
presumed to live in Lake Vodlozero area, as well as
in the Kolodozero locdality in the SE corner of the
Pudozh district. Breeding of the Spotted Eagle
known from lleksa River middle reaches in the Ark-
hangelsk part of the Vodlozersky national park in
1981-1988 may sfill be taking place (Borshchevskiy
1991). The only registration of the species from
northern taiga of Karelia during the latest period is
an observation of a lone individual in a fen by the
White Sea coast opposite to the Syrovatka Island,
north of the Pon'goma village and Von'ga river
mouth on 3 August 1991.

Hen Harrier Circus cyaneus. The species is
azonal for taiga, and has a distinct northern distribu-
tion. Being a species of open habitats, the Hen Har-
rier clearly avoids drainage divide forests with
dense closed-canopy stands. Its breeding popula-
tion in taiga regions is split into two relatively inde-
pendent subpopulations located at the northern
and southern margins of taiga.

The southern, or agrarian subpopulation is
concenfrated in the middle- and southern taiga
subzones, i.e. in areas most widely covered by hu-
man activities, where it breeds mostly in extensive
farmland. The northern, or pre-tundra subpopula-
tfion lives in high latitudes, in open forest-tundra or
southern dwarf shrub tfundra habitats. The subpopu-
lations are separated by taiga regions very litfle
used in agriculture and with very thin Hen Harrier
density. The species penetrates deeper into the
northern and middle taiga, especially on drainage
divides owing to clear-cutting, which generates a
rich supply of freshly harvested areas and open-
canopy young stands. An exception in a way is part
of the southern White Sea area - from the town of
Belomorsk and the village of Virrma to the town of
Onega, where the Hen Harrier is quite common.
Even there, however, it setftles almost exclusively in
the belt of semi-open habitats along the seacoast,
where natural coastal meadows and reed-
dominated fens are plentiful.

This pattern of the Hen Harrier distribution is
strongly influenced by its nomadism - a close rela-
tionship between the distribution and abundance
of the species and reproductive outbreaks of small
rodents. Thus, the species’ population density in

southern Karelia, in Shuja fields near Petrozavodsk,
varies depending on the abundance of small ro-
dents, from 3 to 10 pairs per 3000 ha of farmland.
Fluctuations of the Hen Harrier abundance in north-
ern Finland are even wider, reaching 4-fold or even
18-fold levels (Saurola 1985).

Other nomadic species alongside with the Hen
Harrier are the Rough-legged Buzzard Buteo
lagopus, Kestrel Falco tinnunculus and many Strigi-
dae - especially the Short-eared, Hawk and Long-
eared Owls Asio flammeus, Surnia olula and Asio
otus, as well as partially Tengmalm’s and Great
Grey Owls Aegolius funereus and Strix nebulosa
(Saurola 1985). The taiga zone breeding distribu-
tionn of a species like the Kestrel largely resembles
that of the Hen Harrier. In contrast to the latter, the
Kestrel reaches into alpine tundra areas and sea
archipelagoes, but it does not spread widely across
flatland forest-tundra or, even more so, southern
dwarf shrub tundra.

The bulk of the Hen Harrier population in Karelia
concenfrates in the farmland in the south of the
republic, its preferred habitats being extensive ar-
eas of modern agricultural landscape with large
meadows and arable fields (fig. 2). Meanwhile,
there are hardly any breeding Hen Harriers in Finnish
farming areas at the Karelion Isthmus and South
Karelia latitudes (Hyytid et al. 1983, Saurola 1985).
This is apparently related to characteristics of the
agricultural landscapes and excessive infensity of
agriculture in the country: drainage is mostly man-
aged with subsurface systems resulting in the loss of
the landscape diversity; fields in ridge- and cliff-
dominated landscapes often get “overdrained”;
crop rotation is very intensive and sward establish-
ment in ploughed fields is minimal.

The present Hen Harrier population in Karelia is
estimated at ca. 200 pairs, with among-year varia-
fions from 100 to 300 pairs. Population in middle
taiga is 130-150 pairs, in northern taiga - 30-50
pairs. In addition to farmland, the Hen Harrier settles
in felled areas and young open-canopy stands
(about a fourth of the population). In the southern
White Sea area the species nests also in coastal
meadows and reed-dominated fens.

In most protected areas, where primary taiga
dominates, the Hen Harrier is rare. E.g., its abun-
dance in the Vodlozero—-Kozhozero reserve is esti-
mated at 10-30 pairs, of which 7-20 nest in the
Vodlozersky park and 3-10 pairs in the Kozhozersky
park (Sazonov 2005). The species breeds most regu-
larly in farmland (ca. 10 pairs), whereas its breeding
in overgrowing felled and abandoned areas within
PAs or in felled areas along the reserve border has
been observed only in years with high rodent abun-
dance, and it is limited to the earliest stages in the
forest ecosystem succession before closed-canopy
young stands develop there.

171



STATUS OF RAPTOR POPULATIONS IN EASTERN FENNOSCANDIA.
Proceedings of the Workshop, Kostomuksha, Karelia, Russia, November 8-10, 2005.

Q
Aanoxckoe ®
03EP0

Figure 2. Distribution of the Hen Harrier Circus cyaneus in Karelia and adjacent areas.
1 —sightings in the breeding season, recent data.

Pallid Harrier Circus macrourus. A representa-
tive of the semiarid fauna, a native of dry steppes
of SW Asia. The species irregularly appears in north-
ern plains of eastern and western Europe, including
the taiga zone (Formozov 1959). Its breeding was
episodically registered in the Leningrad region in
the late 19th — mid-20th centuries: 1897, 1913, 1935,
and 1952-1953 (Malchevskiy & Pukinskiy 1981). In
the summer of 1931, a Pallid Harrier was taken from
the Tundra station, 40 km south of Arkhangelsk
(Parovshchikov 1941).

In Karelia, the Palid Harrier appeared in
1995-1999 in farmland in the Olonets plain (Zimin et
al. 1997, 2000). In early May 1999 and mid-April
2002, Pallid Harrier males were seen in Shuja fields
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near Pefrozavodsk. The species is presumed fo
breed in the Olonets plain, at least in some years.
Thus, on 10-17 May 1995, the birds were registered
there a few fimes (three males and three females),
and display flights of a male Pallid Harrier were ob-
served several times in Sarmyagi village area, at the
margin of the drained part of the Sarmyagi-Segezha
mire (Zimin et al. 1997).

White-tailed Sea Eagle Haliaeetus albicilla. The
species is azonal for taiga. In any geographic zone
the species seftles along large bodies of either fresh
or salt water with high fish production. The present
optimum of the species’ distribution range, i.e.
northern taiga regions of European Russia, is largely
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of secondary nature. It is the result of persecution of
the Sea Eagle by humans in densely populated re-
gions of central and southern Russia, which had been
invariably heavy up to the 1960s-1970s.

Owing to well organized conservation of the
species in its breeding and wintering grounds (first
of all in the Baltic region) in the past 15 years, a
tendency or recovery of the White-tailed Sea Eagle
abundance has been going on in many regions of
Russia and adjacent countries, including southern
parts of the forest zone. Between 1990 and 2000,
the Sea Eagle population in Finland increased from
80 to 130 pairs, in Karelia from 40 to 70 pairs, in the
Leningrad region from 12 to 20 pairs, i.e. more than
1.5-fold (Malchevskiy & Pukinskiy 1983, Pchelintsev
2001, Sazonov 2004, Red Data Book ... 1998). The
constantly conftrolled Vodlozero population now
numbers 23 pairs, and 3 more pairs breed in the

immediate vicinity of the Vodlozersky park. In
1988-1989, there were 11-12 pairs registered from
the Vodlozero area, in 1993 - 15-16 pairs, in
1998-2000 — 23-26 pairs (Sazonov et al. 2001).
Equally significant was the rise in abundance in an-
other region with optimal conditions for the species:
the population in the Darwin reserve on Rybinsk res-
ervoir increased from 10-12 pairs in 1988 to 22-24
pairs in 2000 and to 28-30 pairs in 2005 (Nemtsev
1988, Kuznetsov & Nemtsev 2005).

The White-tailed Sea Eagle abundance in Kao-
relia is estimated at 80 pairs at present. If the habi-
tats known previously or still undetected are taken
into account, the Sea Eagle population may reach
85 pairs (fig. 3). Its largest concentrations are situ-
ated in Lake Vodlozero area and on the Karelian
part of the White Sea coast (16 pairs).
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Figure 3. Distribution of the White-tailed Sea Eagle Haliaeetus albicilla in Karelia and

adjacent areas.

1 —sightings in the breeding season in the past (before 1960), 2 — the same recently.
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In the Vodlozersky national park, breeding of
46 White-tailed Sea Eagle pairs was recorded, 20 of
them on the Arkhangelsk side of the region. At least
5 Sea Eagle pairs nest in the Kozhozersky park. Two
more pairs live north of the park, in the middle
reaches of River Kozha (Sazonov 2005). The species’
population density is 2 pairs per 100 km? including
waters in the Vodlozero area, 0.6 pairs in the lleksa
river watershed, 0.25 pairs in the Kozhozersky park.

A total of 56 occupied White-tailed Sea Eagle
nests have been found through all years of studies
in Karelia and the Arkhangelsk region. Of these, 52
were situated on pine trees, 2 on aspen frees (Vod-
lozero), and 2 on triangulation towers (White Seq,
Kozhozersky park). A case of the Sea Eagle nesting
on a triangulation tower is known also along the
middle reaches of River Kuloi, Arkhangelsk region
(Rykova & Rykov 1989).

In 1995-1997, the Vodlozero population of the
White-tailed Sea Eagle was studied by Hogmander
et al. (2001). Overall breeding success of the Sea
Eagle in 1994-1997 was 1.8 young per a successful
breeding attempt. According to ring recovery
data, the nearest wintering grounds for Sea Eagles
from the Vodlozero area are around the Baltic Sea.
Of the 28 Sea Eagles ringed as nestlings, three were
observed in the following years on Saaremaa Island
(Estonia), on the Aland islands and in the mainland
by the SE coast of Finland (Hogmander et al. 2001).

The Vodlozero-Kozhozero taiga reserve hosts
the largest breeding group of the White-tailed Sea
Eagle in European Russia, estimated to be 51-53
pairs. Breeding population in the western White Sea
area is estimated of 25-30 pairs, that around Ry-
binsk reservoir 30-35 pairs of Sea Eagles. Present-
day abundance of the White-tailed Sea Eagle in
NW Russia is estimated at 175 pairs: Kola Peninsula
35, Karelia 80, western Arkhangelsk region 40, and
Leningrad region 20 pairs (Ganusevich 1988,
Pleshak 2000, Pchelintsev 2001, Khokhlova et al.
2001, Red Data Book of the Murmansk Region 2003,
Sazonov 2004, Red Data Book... 1998). Thus, ca.
30% of all White-tailed Sea Eagles in taiga regions of
NW Russia concentrate in the Vodlozero-Kozhozero
reserve.

Black Kite Milvus migrans. Represents the avi-
fauna of broadleaved forests, typically lives in
floodplain landscapes with a dense network of
small lakes, oxbow lakes and fens. The birds prefer
open river valleys and low shores of large lakes, in-
cluding farmland habitats. The species has distinct
southeasterly affiliations; its breeding range in East
Fennoscandia is strongly asymmetric with a south-
eastward shift. Thus, the Black Kite is a very rare
breeder in southern Karelia, in areas west of Lake
Onego.

In western Arkhangelsk region, especially in its
southern parts, the Black Kite is relatively common.
The boundary of the species’ continuous breeding
range is much further north there than in Karelia

174

(fig. 4). The northernmost confirmed breeding point
is the south of the Onega Peninsula, around Lake
Solozero, where a Black Kite nest with 2 eggs was
found on 12 June 1966 (Butjev & Nikerov 1969). The
species occurs along Onega River valley to its lower
reaches, where it was registered early in August
1980 (Korneeva et al. 1984). In Severnaya Dvina
floodplain the Black Kite nests up to the village of
Kholmogory and in some years possibly near Ark-
hangelsk (Parovshchikov 1941, Butjev et al. 1999). At
the same time, it is no more observed breeding in
the Karelian part of the White Sea southern coast.

Present-day abundance of the Black Kite in Ka-
relia is estimated at 80 pairs. About 60 pairs nest in
southern Karelia, most of them (40) inhabiting areas
east of Lake Onego. An isolated group numbering
ca. 15 pairs lives around lakes Kamennoye and
Verhnee Kuito in NW Karelia. Three to five more
pairs live in an adjacent area of Finland, from the
town of Kuhmo to the village of Suomussalmi (Hyytid
et al. 1983). In 1999, the Black Kite was registered
during the breeding season in the Paanagjérvi na-
tional park (A. Rajasdrkkd, pers. comm.). Prior to
that, in mid-July 1989, it was sighted twice in the
Sofporog village area, at the meeting point of
Lakes Pyaozero and Topozero (Sazonov 1997).

Very few cases of the Black Kite breeding in
northern taiga of Karelia and Finland have been
confirmed (Kuhmo), or its nesting there is presumed
(Kostomuksha, Kuito, Pyaozero). Obviously, the birds
in northern Karelia are predominantly single or pairs
wandering widely around the territory or occupying
permanent areas where food supply is rich. Thus,
the northern boundary of the species’ continuous
breeding range runs from lower reaches of River
Onega and upper reaches of River lleksa across
central Lake Onego and northern parts of the
Ladogao-Onego isthmus, partially covering NW
Ladoga region (Salmi, Kuznechnoye station in the
Karelian Isthmus).

Total Black Kite abundance in the Vodlozersky
national park is 19-21 pairs (11-12 in the Karelian
part), in the Kozhozersky nature park — 8-10 pairs.
Average species’ population density around Lake
Vodlozero is 1.3 pairs, in the lleksa river watershed
0.3 pairs, in the Kozhozersky park 0.5 pairs per
100 km2. Local density in the Karelian part of the
Vodlozersky park is 3-4 pairs (Pilmasozero and Ku-
ganavolok locdalities). Counts in SE Pudozh district in
1984 yielded a value of 3.5-4 pairs per 100 kmZ2.

A male Black Kite carrying prey to the nest was
regularly observed in the Karelian part of the Vod-
lozersky national park, on River lleksa close to the
mouth of River Novguda in June-July 1994-1995.
The pair probably occupied the former nest of a
large raptor sitting on a pine free at the edge of a
mire. In June 1996, an occupied Black Kite nest was
found on a pine tree by the SE shore of Lake Kelkoz-
ero, Pilmasozero locality of the park (Hégmander et
al. 1998). A nest on a pine tree, which had probably
belonged to the Black Kite, is known from the Ark-
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hangelsk part of the park, from Murojgora range SE
of Lake Nyukhchozero. In 1992-1997, a pair of adult
birds was seen there a few times. Since mid-August,
as young birds leave the nest, the number of Black
Kite registrations from River lleksa watershed, Lake

Kozhozero area increased notably (from 0.2-0.3 to
1-2 individuals per 100 km?2 — Borshchevskiy 1991,
Sazonov 2005).
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Figure 4. Distribution of the Black Kite Milvus migrans in Karelia and adjacent areas.
1 —ssightings in the breeding season in the past (before 1960), 2 — the same recently,

3 — continuous breeding range.

Osprey Pandion haliaetus. The species is azonal
for taiga. Like the White-tailed Sea Eagle, it lives
around fresh- and saltwater bodies with high fish
production. The Osprey may respond well to con-
struction of hydraulic facilities: on Rybinsk reservaoir,
e.g., as extensive shallow areas became available,
a dense Osprey population evolved since starting the
late 1940s, and especially in the 1980s (Nemtsev 1988).

In the past 15 years, a tendency has been ob-
served for a significant increase in Osprey abun-
dance in many taiga regions. The population in
Finland increased from 760 to 1000 pairs (Saurola
1990, Red Data Book ... 1998). The Osprey popula-
tion in the Darwin Reserve on Rybinsk reservoir dou-
bled over the 1980s from 10-12 to 22-27 pairs
(Nemtsev 1988). By 2005 there lived 40-45 Osprey
pairs already (Kuznetsov & Nemtsev 2005). The
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number of known nest areas in Karelia increased in
the 1990s from 75 to 130 (Sazonov et al. 2001). Len-
ingrad region’s largest breeding population of the
Osprey was found in the southern Ladoga areaq,
where it increased during 1995-2000 from 20 to 30
pairs (Vysotskiy 2000, Pchelintsev 2001).

The Osprey population in Lake Vodlozero area
increased from 12-15 pairs in 1988-1989 to 20-25
pairs in 1998-2000. The abundance in River lleksa
watershed was 10-12 pairs in 1986—1988 (somewhat
higher than in 1981-1985), the number in 1997-2000
remaining about the same (Borshchevksiy 1991, Sazo-
nov et al. 2001).

It is estimated that 37-40 Osprey pairs live in the
Vodlozersky national park (24-26 in its Karelian
part), and 13-14 pairs in the Kozhozersky nature
park. The species’ population density is 1.9 pairs per
100 km? in Lake Vodlozero area, 0.4 pairs in lleksa
watershed, and 0.7 pairs in Kozhozersky park. Local
counts yielded 3 pairs per 100 km? for the northern
Vodlozero area, 2.5 pairs along Lake Kozhozero
shore, and 2 pairs in the Shidmozero locality of the
park.

In most operating and planned PAs in northern
taiga of Karelia the Osprey population density is
within 0.5-1.5 pairs per 100 km2: Kostomukshsky strict
nature reserve (0.8), Paanajérvi national park (0.6),
planned national parks Kalevalsky (1.4), Tulos (1.6)
and Pongomsky (1.1), and Soroksky integrated ma-
rine reserve (0.5). Osprey abundance in the western
part of the White Sea, including the Onega Peninsula
is estimated at 45-50 pairs, of which 30 pairs live in
the Karelian part of the coast.

Where the conditions in middle taiga are opfi-
mal — high fish production in waters, low recreation
pressure, availability of tall forest areas — there is
capacity for high-density breeding of the Osprey
even outside protected areas (1-2 pairs per 100
km?2). In 1996, an occupied Osprey nest was found
in the Sortavala city surroundings in the midst of a
densely populated area (summer cottage commu-
nities and farmland), on Lake Hympel&@njarvi shore
3-4 km away from the village of Zaozernyi. On 28
April a female was incubating 2 eggs there (Kli-
banyuk, personal communication — one of the ear-
liest clutches ever in Karelia).

The Osprey abundance in Karelia today is es-
timated at 250 pairs, the number of nest areas
known by year 2005 being 165. The number of Os-
preys nesting in northern and middle taiga is about
the same, 110 and 140 pairs, respectively (fig. 5).

A total of 51 occupied nests of the Osprey
have been detected in Karelian and western Ark-
hangelsk region in all years. Most of them (46) were
located on pine trees (including dead standing
trees), two nests on spruce trees (Paanajdrvi), one
on a dead standing aspen tree (Vodlozero), one on
a larch tree (SE Pudozh district). In central Karelia, a
nest was found also on the platform of a metal
tower of a transmission line running near the village
of Tiksha (Zimin et al. 1993). In Finland, Ospreys settle
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willingly on arfificial nest platforms (up to 40% of
nests found, Saurola 1990).

The Osprey breeding group inhabiting the Vod-
lozero—-Kozhozero taiga reserve (50-54 pairs) is now
one of the largest in the north of European Russia. It
is comparable in size with the abundant Osprey
population of the Rybinsk reservoir, estimated by
different authors to comprise 40-50 to 55-60 pairs
(Important bird areas of Russia 2000, Kuznetsov &
Nemtsev 2005). The total number of the species in
NW Russia is estimated at 410 pairs: Kola Peninsula
25, Karelia 250, western Arkhangelsk region at least
85, and Leningrad region ca. 50 pairs (Ganusevich
1988, Important bird areas of Russia 2000, Pleshak
2000, Pchelintsev 2001, Khokhlova et al. 2001, Red
Data Book of the Murmansk Region 2003, Sazonov
2004, Red Data Book ... 1998). Thus, over 10% of the
Osprey population breeding in taiga regions of NW
Russia concentrate in the Vodlozero-Kozhozero
reserve.

Kestrel Falco tinnunculus. The species is azonal
for taiga, initially coming from piedmont steppe
and semi-open landscapes of southern Palaearctic
mountains. The distribution in the taiga zone is simi-
lar to that of the Hen Harrier. It is mostly limited to
southern and middle taiga, where farmland is the
main breeding habitat. Simultaneously, Kestrel
breeding is quite stable also at the northern margin
of taiga. The species reaches out into extrazonal
habitats - coastal meadows and freeless sea archi-
pelagoes, alpine tundra heathlands, and open elfin
woodland in forest tundra areas. On the other
hand, the Kestrel hardly ever appears in the midst
of northern taiga growing in drainage divides, with
few exceptions of registrations made from mosaic
agricultural landscapes.

A few occasions are known of the Kestrel set-
ting in freshly harvested and overgrowing felling
sifes in middle taiga of Karelia: e.g. in the Lahden-
pohja and Suojdrvi districts (1976 and 1992), in the
Pudozh district at the Vodlozersky park border and
in the Vytegra district of the Vologda region near
the Soidozersky nature reserve (1995 and 1998). In
the 1950s-1960s, however, when logging volumes
were the highest and the species depression had
not yet begun, Kestrel breeding in freshly harvested
areas was much more common (Neufeldt 1958).

In terms of the abundance dynamics, the Kes-
frel is a nomadic species heavily dependent on the
abundance of small rodents (Saurola 1985). Abun-
dance fluctuations among years may be 5-fold.
Even given among-year variations in the popula-
tion, however, the Kestrel occurrence and abun-
dance have dropped dramatically over the past
three or four decades, since the 1950s-1960s.

The Kestrel abundance in Karelia is estimated
at 200 pairs at present, varying from 150 to 300 pairs
in different years. The bulk of the population con-
centrates in the farmland of southern Karelia (180
pairs), whereas that in the north, mostly in the White
Sea areaq, consists of no more than 20-30 pairs.
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Figure 5. Distribution of the Osprey Pandion haliaetus in Karelia and adjacent areas.
1 —sightings in the breeding season in the past (before 1960), 2 — the same recently.

In average years, 3-4 Kestrel pairs breed in the
Karelian part of the Vodlozersky park, in insular
meadows and on shores of Lake Vodlozero. In years
with high rodent numbers, e.g. in 1995-1996, the
Kestrel abundance there grows to 7-10 pairs (fig. 6).
In such years, the species is encountered outside
farmland - in the waterlogged zone along Lake
Kolonzhozero with its meadow wetlands with a
cover of tall Carex rostrata hummocks (1986, 1996),
as well as in freshly felled areas adjoining the park in
the west (2 pairs in 1995).

A curious feature of the Kestrel biology in the
Vodlozero area is frequent nesting in buildings (2 of
the 4 known nests). Only one case like that is known

from the rest of Karelia — nesting for several years
(1981-1983) at the chimney of a wooden house in
the abandoned village of Kashkany, Pryaza district.
In 1984, a Kestel pair succeeded in raising young in
a niche of the hip roof of the belfry on the wooden
church in the llyinsky graveyard (Malyi Kolgostrov
Island). In the summer of 1986, a nest with down-
covered nestlings was found in a Goldeneye
Bucephala clangula nest box placed at the water
edge on Lake Kolonzhozero shore. In early June
1995, a Kestrel nest with a recently laid clutch of 5
eggs was discovered on a wooden chapel stand-
ing amidst meadows in Kolgostrov Island; the nest
sat on logs in the corner underneath the chapel
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roof. In 1997, a Kestrel pair seftled in an old nest of
the Hooded Crow Corvus corone on a spruce tree
at the edge of village Koskosalma meadows (Kan-
zanavolok Island); in the second ten days of June
there were down-covered nestlings in the nest
(Hogmander et al. 1998). The reasons for the high
frequency of Kestrel nest finds in buildings must be
the very low density of the Vodlozero area popula-

fion of the Hooded Crow (main source of nests for
small falcons) and late timing of breeding (fledg-
lings leave the nest on 15-20 June), as well as the
fact that available vacant Crow nests get occu-
pied also by other falcon species (Merlin, Hobby),
which start breeding nearly simultaneously with the
Kestrel.
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Figure 6. Distribution of the Kestrel Falco tinnunculus in Karelia and adjacent areas.
1 —sightings in the breeding season in the past (before 1960), 2 — the same recently.

Merlin Falco columbarius. A hypoarctic spe-
cies, whith optimal range in forest tundra and
southern dwarf shrub tundra. The Merlin breeds with
relatively high stability also in the northern periphery
of taiga, especially in its extrazonal habitats —
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coastal landscapes, freeless uplands of the “tunturi”
(fiell) type with alpine tundra heathlands and conif-
erous-birch elfin woodland. In taiga regions of
northern European Russia the species has clear
northeasterly affiliations.
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Settling within large continuous areas of north-
ern and middle taiga growing on drainage divides,
the Merlin prefers intrazonal habitats — heavily
paludified areas, shores of large lakes and river val-
leys, as well as edges of felled sites and farmland. It
often chooses to breed in forest fragments sur-
rounded by open mires or open lake water, which
reflects the Merlin’s close connectedness with its
main nest suppliers, the Hooded Crow Corvus
cornix, Raven Corvus corone and some raptors
(Rough-legged Buzzard, Osprey, etc.).

Middle and southern taiga regions are subop-
timal for the Merlin, wherefore it remains a rare
breeder there. Merlin breeding in southern Karelia
and Leningrad region is registered mainly in years
with a high crop of coniferous seeds (spruce, pine,
larch) and forest berries (rowan, bird cherry, cow-
berry, blueberry, etc.), and hence, with high abun-
dance of granivorous and carnivorous passerines,
which are the main prey for this bird-eating raptor.
In addition, voles would also be found in the Merlin
diet in seasons with peak abundances of small ro-
denfts (Semyonov-Tyan-Shansky & Gilyazov 1991).

In the 1950s-1960s, the Merlin population in Ka-
relia and Finland declined sharply (Zimin et al. 1993,
Saurola 1985, Jarvinen & Koskimies 1990). In 2001-2003,
a fendency for an increase in the frequency of the
species breeding in western Onego area was ob-
served, namely in Shuja farmland near Petrozavodsk.
In 2004, a pair succeeded in raising young in a spruce
forest patch within Pefrozavodsk city line.

In the lower reaches of River Onega, the Merlin
was very common in riparian forests and overgrow-
ing clearcut areas in 1971-1974 seasons (Korneeva
et al. 1984), i.e. in years with high yields of conifer-
ous seeds and berries and simultaneous marked rise
in the breeding density of Fringillidae, Emberizidae,
Turdidae, Anthus, Bombycillidae and other passer-
ines constituting the bulk of the falcon’s dietf. In
about the same seasons (1973-1975 and 1977),
when the crops of coniferous seeds and berries were
similarly high, Merlins were quite often observed
breeding in southern Karelia and the Leningrad re-
gion (Malchevskiy & Pukinskiy 1983, Zimin et al. 1993).

The present Merlin abundance in Karelia is es-
timated at 700 pairs, including 250 pairs in middle
taiga and 450 in northern taiga. The population
density in most forest regions is within 0.3-0.5 pairs
per 100 km2, reaching 1-2 pairs only in low moun-
tainous landscapes of the Paanajdrvi catchment
and on the White Sea coast in 1989-1999 (fig. 7).

In 2002-2005, Merlin registrations from eastern
parts of Karelia and western Arkhangelsk region (in
addition to the above mentioned western Onego
area) became more frequent. The areas include
the Vodlozero-Kozhozero taiga reserve and eastern
shore of Lake Onego, northern White Sea coast.

According to 1981-1988 observations, e.g., the
Merlin was a rare breeder in the Arkhangelsk part of
the Vodlozersky park (lleksa river watershed). s
population density was within 0.1-0.3 pairs/100 km?

and nearly all registrations were from heavily paludi-
fied habitats outside the main lake-river systems of
the region (Borshchevskiy 1991). During 1994-1999
surveys in the Vodlozero area and lleksa river water-
shed, the Merlin was registered just twice and only
from the Karelian part of the park: from the Pil-
masozero locality near Lake Kelkozero shore in June
1997, and from a drainage divide wetland in the Nov-
guda locality near Lake Varozero in June 1999.

In the Kozhozersky park in the summer of
2003-2004, the Merlin was observed more often
than in earlier study years (twice in a breeding sea-
son). A male with small prey in its talons was seen in
a pine forest on the northern shore of Lake Shid-
mozero early in July 2003. At Krivoi Poyas, an alerted
male Merlin was noted in a mire near Lake Start-
sevo in mid-June 2004. Local densities of the spe-
cies in these seasons reached 1-2 pairs/100 km? of
forests and wetlands. In the northern Vodlozero
area, however, Merlin counts in 1997-1999 did not
yield more than 0.3-0.5 pairs/100 km?2.

In mid-June 2005, an alarmed pair of Merlins
was noted in the Umba locality of the Vodlozersky
park, near the border between Karelia and Ark-
hangelsk region (density ca. 2 pairs/100 km?). In
June 2003, two Merlin registrations were made from
the eastern shore of Lake Onego, between River
Tuba and Pudozhgorskiy village. In mid-July 2003, 2
Merlin pairs were registered from a monitored area
of 4,000-5,000 ha in the territory of the planned
Pongomsky national park (density over 4 pairs/100
km?2). In 1991, however, the species counts around
villages of Kuzema and Pongoma yielded an index
of just 1.5 pairs/100 km2. One can thus speak about
an upward tendency in the Merlin abundance in
the last 5 years, at least for eastern parts of southern
and northern Karelia and western Arkhangelsk region.

Red-footed Falcon Falco vespertinus. A repre-
sentative of the broadleaved forest avifauna, in-
habitant of forest steppe landscapes and arid
steppe regions. The species’ distribution in the Euro-
pean North indicates clear southeasterly affiliations.
In years when anticyclones predominate and the
weather in summer months is hot and dry, mass arri-
vals of Red-footed Falcons take place in the west of
the taiga zone, resembling invasions. For some
years with an early spring and warm summer, the
species breeding has been confirmed: e.g. on the
Svir Bay of Lake Ladoga, within the Nizhne-Svirsky
strict nature reserve in 1997 and 1999 (Rezvyi &
Noskov 1998, Kovaljov 2001).

The earliest known registrations of the Red-
footed Falcon in the north of European Russia were
made in 1842 and 1847 from southern Lake Ladoga
area and Northern Ural region (Portenko 1937).
Later on, Hobbies were registered in the summer of
1869 from two locations — Andomskiy graveyard by
the SE shore of Lake Onego and Kargopol city sur-
roundings by Lake Lacha (Meves 1871 cited after
Bianki 1916).
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Figure 7. Distribution of the Merlin Falco columbairius in Karelia and adjacent areas.
1 —sightings in the breeding season in the past (before 1960), 2 — the same recently.

In the late 19t and first of half of the 20th cen-
tury, invasions were more frequent than in the fol-
lowing three decades. They concurred during the
warming periods of the 1880s, 1920s and 1930s. In
the North, such climate changes entailed extreme
phenomena - intense heat spells, frequent
droughts, drying out of navigation pathways (Po-
takhin 1999). There is good correlation between
years of falcon invasions into the taiga zone of
European Russia and periods of climatic extremes:

- 1875-1876 — 5 records from the Svir River area
in 1875, 4 finds between Zaonezhje Peninsula and
Lake Segozero in 1876 (Sievers 1878);
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- 1879-1880 — observations of several individuals
near Petrozavodsk in 1879, 3—4 contacts in the Suojdrvi
district, western Karelia (Gobel 1879, Schulman 1882);

- 1908-1910 — multiple contacts in the Ust'-
Sysolje district of the Vologda province from
Sol'vychegodsk to the present-day Syktyvkar (one
of the most common raptors around settlements),
including a find of a nest with down-covered nes-
tlings late in June 1909 (Andreev & Bianki 1910);

- 1923-1928 - frequent summer contacts in the
Priozersk area, Karelian Isthmus (Malchevskiy &
Pukinskiy 1983); besides, a vagrant was seen from
Murmansk surroundings in August 1921, and over 10
registrations of Hobbies were made between May
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and August of 1926-1928 from the northern Ural
region (Portenko 1937; Kohanov 1987);

- 1934-1935, 1938 — a number of records from
the Pudozh district, one seen near Petrozavodsk
(Novikov 1935, Neufeldt 1958);

- 1942-1943 — four registrations from western parts
of southern, central and northemn Karelia in 1942; two
birds near Olonets in 1943 (Koskimies 1979).

During earlier invasions the Red-footed Falcon
apparently nested in southern parts of the

above-mentioned taiga regions, including Onego,
Svir, Pudozh and Vodlozero areas (fig. 8). Being a
southerly species, however, it remained an acci-
dental breeder in the taiga of NW Russia even in
periods of optimal climate. In the past few decades
the species’ registrations became far more rare,
mostly made from the Svir area and lleksa river wa-
tershed (Malchevksiy & Pukinskiy 1983, Zimin et al.
1993, Sazonov et al. 2001).
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Figure 8. Distribution of the Red-footed Falcon Falco vespertinus in Karelia and

adjacent areas.

1 —sightings of summer vagrants in the past (before 1960), 2 — the same recently,

3 - sightings in the breeding season.
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In the Arkhangelsk part of the Vodlozersky park
the Red-footed Falcon was a relatively common
summer resident in 1982-1984. It was seen from May
to August, mainly from heavily paludified habitats in
drainage divides, the population density being 1-3
individuals per 100 km?2 of grounds. In some seasons
with an early spring and warm summer, birds
probably nested in the middle reaches of River
lleksa. From 1985-1988 onwards, falcons became
much more rare there (Borshchevskiy 1991).

In the following years, the Red-footed Falcon
was noted from the lleksa River watershed three
times. Three individuals were seen on the southern
shore of Lake Toun on 2 August 1992. One bird was
noted there on 7-12 July 1997, and on 13 July of the
same year two individuals stayed over Tunemokh
mire 12 km north of Lake Toun, at the confluence of
rivers lleksa and Uhta. In the Kozhozersky park, a
single individual was seen in meadows by Kozhpo-
syolok village on 5-6 August 1994. According to
data from interviews, falcons occurred there near
monastery buildings also in June and July of
1992-1993. Besides, the species was registered from
the Konosha village area, Arkhangelsk region in
mid-June 2000 (Sazonov et al. 2001). In July 2001,
the species was reported also from Lake Lacha (Ar-
temiev et al. 2001).

Thus, Red-footed Falcon were breeding in the
eastern and southern border areas of Karelia in the
past decades, most probably in 1982-1984,
1992-1994 and 1997-1999.

Peregrine Falcon Falco peregrinus. The species
is azonal for taiga, initially coming from mountain-
ous and alpine fundra landscapes. It belongs to the
ecological group of eurybiotic birds, occupying a
wide range of habitats. In the North, the Peregrine
Falcon mostly breeds in zonal tundras and moun-
tainous taiga regions. In flatland taiga, the species
is confined to heavily paludified areas, sea coasts
and archipelagoes. Large-scale logging leads fo
expansion of Peregrine hunting grounds and facili-
tates its spread info confinuous faiga in drainage
divides. Freshly harvested and overgrowing cut-
over sites in northern taiga feature a sharply in-
creased abundance of the Willow Grouse - the
main prey for the Peregrine away from coastal ar-
eas. In freshly felled areas, especially when they are
paludified, the population numbers of quite a few
breeding waders — Greenshank Tringa nebularia,
Wood Sandpiper T. glareola, Green Sandpiper
T. ochropus, Common Snipe Gallinago gallinago,
Whimbrel Numenius phaeopus, efc., increased for a
period of 3-5 to 10 and more years, also expanding
the food supply for the Peregrine.

In 1987-1990, the Peregrine started breeding
(two pairs) in the Kostomukshsky reserve, around
which intensive logging is underway. In 1998-1999,
a Peregrine pair appeared in the teritory of the
planned Kalevalsky national park — extensive fresh cut-
overs have lately reached its very borders (Sazonov
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1997, Sazonov et al. 1998). In 1992-1995, the species
was registered (1 pair) from the Karelian part of the
Vodlozersky park, where forests in the immediate vicin-
ity have been actively clear-cut in the past 15 years.

Present abundance of the Peregrine Falcon in
Karelia is estimated at 8-10 pairs, of which 3-4 live
in the south and 5-6 pairs — in the north of the re-
public. The Peregrine population dropped sharply,
particularly obviously in the White Sea area, where
in the 1950s the species was far more frequent on
passage and during migration than today (Zimin et
al. 1993, Sazonov 2004). In the past few years, 2-3
pairs of the Peregrine Falcon have bred in the Kare-
lian part of the White Sea area.

In 1994-2000, records of the Peregrine on pas-
sage in southern Karelia became somewhat more
frequent: at least 5 registrations from Salmi, Kask-
esnavolok, Kivach areas and Shuja fields near
Petrozavodsk. In the latter case, Peregrines hunting
Feral Doves were seen fwice in October and No-
vember of 2000. In 2002, the Peregrine was ob-
served in Shuja fields 4 times between 9 April and 16
May. In the 2003 season, a Peregrine pair appar-
ently nested in the downstream of River Shuja: two
registrations were made in April and June, including
a bird flying with prey in talons (plumed dove) seen
on 6 June. Dove-hunting Peregrines were observed
in the western part of Pefrozavodsk, by the em-
bankment, in late April and early May of 2004.

In mid-August 2004, an adult and a juvenile
Peregrine were seen by the village of Sheltozero. A
pair probably nested nearby or on the Ivinsky Razliv
pool (Verkhnesvirsky reservoir), where the Peregrine
had been observed earlier (Pchelintsev 2000).

Among protected diurnal raptors breeding in
Karelia the situation is the most critical for the Spot-
ted Eagle, Peregrine Falcon and Golden Eagle (8,
10 and 36 pairs). The Short-toed Eagle, Hobby and
Pallid Harrier breed occasionally. In Karelia, the
Short-toed Eagle lives at the northern limit of its dis-
fribution range, the Hobby breeds during temporary
invasions, the Pallid Harrier appears in years of mas-
sive northward dispersal from arid regions in the
south of Eastern Europe and southwestern Asia.
Quite stable is the Black Kite population, which is
predominantly concentrated in the Pudozh district
of the Karelian Republic.

The abundance of the Hen Harrier and Kestrel
varies widely (3-5 times) due to their nomadic life
style and close relationship to small rodent numbers.
For the Kestrel, a series of years with higher breeding
frequency and population density may be followed
by nearly total absence from the area under control.

Substantial population growth has been ob-
served for fish-eating raptors — the White-tailed Sea
Eagle and Osprey in the 1980-1990s and thereafter
(1.5-fold and locally 2-fold). It mostly took place in
protected areas and water-bodies outside them
with rich fish stocks maintained, the White Seaq,
Lakes Onego and Ladoga, Vodlozero-Kozhozero
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taiga reserve, forest belt along the border between
Karelia and Finland, Rybinsk reservoir, etc.

In the past 5 years, a tendency has appeared
for a rise in the breeding frequency and abun-
dance of the Merlin, at least in eastern parts of Ka-
relia and western Arkhangelsk region. Among small
falcons, a notable increase in the population den-
sity has been observed also in the Hobby. Its abun-
dance increased in 1996-1998 and especially in
1999-2000 and following years in some of the sur-
veyed districts of southern Karelia and western Ark-
hangelsk region: western Lake Onego areq, Lake
Vodlozero area, northwestern Lake Ladoga areq,
lleksa River watershed, Lake Kozhozero area and
others.
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