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MIDWINTER WATERBIRD COUNTS IN ARMENIA.
RESULTS FOR 2003–2007

V.Yu. Ananian, M.G. Ghasabyan, K.E. Aghababyan,
M.G. Maregasparyan, V.Sh. Hakobyan

Abstract. Midwinter waterbird counts have been conducted in Armenia during 2003–2007 in the Ararat
Plain’s natural and man-made wetlands and at the Lake Sevan. Total number of counted waterbirds in various
years comprised from 9166 to 24956. Forty five species of waterbirds occur in the country in winter, with most
numerous found to be the Eurasian Coot, followed by Mallard, Pygmy Cormorant, Armenian Gull, Common and
Red-crested Pochards, Pallas’s Gull, Tufted Duck, Black-headed Gull, White Stork, Common Teal, Northern
Shoveler, Gadwall and others. Compared with other counted sites in Armenia, Lake Sevan supported significantly
more wintering waterbirds in most years. There is little data exist from Armenia to outline a trend for a particular
species or a group of species, but all wetlands surveyed are found to be under the high degree of human disturbance
in various ways such as inappropriate management, habitat change and destruction, excessive fishery, hunting.

Keywords: Armenia, wintering, waterbird, number, wetlands, Ararat Plain, Lake Sevan.
Address: V.Yu. Ananian, 179 Bashinjaghian Street, Apt. 23, 0078, Yerevan, Armenia;
e-mail: vasil.ananian@gmail.com.

Среднезимние учеты водоплавающих и околоводных птиц Армении. Результаты за 2003–2007
гг. - В.Ю. Ананян, М.Г. Касабян, К.Э. Агабабян, М.Г. Марегаспарян, В.Ш. Акопян. - Беркут. 16 (2)
2007. - В средине января 2003–2007 гг. в Армении проводилась перепись водоплавающих и околоводных
птиц. Учетами были охвачены искуственные и естественные водноболотные угодья Араратской равнины
и бассейна оз. Севан. Общая численность учтенных птиц по годам варьировала от 9 166 до 24 956 особей.
На зимовках в Армении встречено 45 видов водоплавающих и околоводных птиц. Среди них наиболее
многочисленными (в порядке убывания) оказались: лысуха, кряква, малый баклан, армянская чайка, крас-
ноголовая чернеть, красноносый нырок, черноголовый хохотун, хохлатая чернеть, озерная чайка, белый
аист, чирок-свистунок, широконоска, серая утка и др. В сравнении с другими водноболотными угодьями
Армении, оз. Севан поддерживало значительно большее количество зимующих птиц. Пока не имеется
достаточно данных для определения тенденций численности зимующих птиц для отдельных видов или
групп. Для всех обследованных водноболотных угодий была отмечена высокая степень воздействия на
них различных антропогенных факторов, таких как нерациональное природопользование, изменение и
разрушение местообитаний, чрезмерное рыболовство, охота.

INTRODUCTION

Since 2003 Armenia joined the Interna-
tional Waterbird Census (IWC) project run by
Wetlands International and during 2003–2007
the country participated in midwinter waterbird
counts as branch of IWC in Western Palearc-
tic and Southwest Asia (Gilissen et al., 2002;
Solokha, 2006). Armenia as part of Caucasus
lies on an overlap of Black Sea – Mediterra-
nean and East African-West Asian major bird
flyways. This is reflected in relatively strong
passage of migratory birds, including water-
birds, evident both during spring and autumn
migration in the region. However, of all Cau-
casian states Armenia is least represented with
large wetlands and waterbodies with favorable

stopover sites for migratory waterbirds. The
main country’s waterbodies include Akhuryan
and Arax rivers with numerous tributaries of
the latter, lakes Sevan and Arpi, Armash and
other fish farming ponds in the Ararat Plain,
and large water reservoirs widely distributed
across the country, such as Akhuryan, Aparan,
Spandaryan, Tolors and others.

Predominantly mountainous relief and
strong continental climate contribute to harsh
winter conditions and by mid winter all major
reservoirs, situated mostly in highlands, nor-
mally freeze. The streams of Akhuryan and
Arax rivers run along the border with Turkey
and Azerbaijan and are entirely controlled by
military forces, thus closed for unlimited ac-
cess. Therefore, initially, during identification

© V.Yu. Ananian, M.G. Ghasabyan, K.E. Aghababyan, M.G. Maregasparyan, V.Sh. Hakobyan, 2007

ÿ³ãîëîêÅ òóêðåÁ 61 2.ïèÂ 7002 402-591



196 V.Yu. Ananian et al. Беркут 16.

of regular midwinter waterbird census sites in
Armenia our selection fell upon Lake Sevan
basin and wetlands in the Ararat Plain – Ar-
mash fish farm and Metsamor river system
(Fig.).

METHODS

Route and point counts were carried out
on variable dates in Januarys 2003–2007, field
trip dates depended on weather and road con-
ditions. Sites were surveyed by car and on foot.
At Metsamor river system a count from boat
was initially applied, but results did not prove
to be satisfactory and the number of counted
birds was twice as low compared with the foot
count approach made at the same date and the

same site. Equipment
used included 20–60x

spotting scopes and 10x

binoculars, standard
field guides and specifi-
cally designed count
forms. Counting proce-
dures lasted throughout
daytimes provided with
sufficient visibility.

At Lake Sevan the
counts were conducted
from accessible vantage
points along the entire
shoreline (c. 200 km),
covering the observable
through optic off-shore
area of the lake c. 1 km
wide. At Armash fish
farm and Metsamor ri-
ver system we under-
took partial counts, cov-
ering however main
habitats of the territories
and involving c. 1300
ha and almost 7000 ha
respectively. Central co-
ordinates of the count
sites are provided in the
text in degrees.

SITES DESCRIPTION

Lake Sevan (40.32° N; 45.35° E) is the
largest freshwater lake in Caucasus, situated
at elevation of c.1900 m a.s.l. among general
mountain-steppe landscape and surrounded by
mountain ranges. Twenty eight rivers flow into
Sevan, with only one, Hrazdan, outflowing.
The territory of the lake with water surface of
c.1250 sq km and a narrow belt of adjacent
lands up to highway around the lake encom-
pass Sevan National Park (150 100 ha) (Kha-
njyan, 2004) and is classified as Ramsar Site
(Jenderedjian et al., 1999) and IBA (Wilson,
2000). Littoral forest of the lake is of man-
made origin and densely overgrown with sea
buckthorn (Hippophae rhamnoides). Patchy

Midwinter waterbird count sites in Armenia during 2003 –2007.
Места среднезимних учетов водоплавающих и околоводных
птиц в Армении в 2003–2007.
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stands of poplar (Populus sp.) and pine (Pinus
sp.) plantations are encountered along the en-
tire shoreline. More or less extensive marginal
stands of reeds (Phragmites sp.), providing
shelter for waterbirds are scarce and found only
in limited parts of western, southern and south-
eastern shores of the lake. In winter peripheral
part of the Sevan is being covered with ice and
not uncommonly by February the lake freezes
completely. The entire lake basin, particularly
its western and southern shores is heavily popu-
lated with people, and despite its status the
National Park is suffering from intensive land
use – construction of summer resorts, grazing
and year-round fishing. The latter activity, be-
ing nearly the sole source of income for many
local communities, is particularly threatening.
Numerous fishermen cooperatives equipped
with 4–6 motorized boats each are evenly
spread along the entire shoreline and are ac-
tive from dawn to dusk, thus virtually no part
of Sevan is free of human disturbance. This
naturally affects migrant and wintering water-
birds, preventing their concentration and stay
at the lake for extended periods. Although
hunting in the area is prohibited, cases of
poaching are frequently reported.

Armash fish farm (39.76° N; 44.77° E)
is situated in the Ararat Plain at the border with
Turkey, Iran and Azerbaijan enclave of Na-
khichevan. The farm occupies part of original
saline semideserts of Arax river’s northern
bank at c.800 m asl. It originally consisted of
21 large (c. 60 ha) and smaller (c. 15 ha) ponds,
and is crossed with numerous channels. Total
water surface of the farm was c. 1500 ha. Ponds
and channels are fringed with reeds and inter-
mittent tamarisk (Tamarix sp.) and host vari-
ous aquatic vegetation. At present some of the
ponds are less actively managed and are over-
grown with reeds, providing ideal refuge for
breeding and migrating birds. Surrounding ar-
eas of semi-genuine landscape are covered with
camel’s thorn (Alhagi sp.) and halophytes. The
ponds are fed by artesian springs and the wa-
ter from Arax delivered through canals. Al-
though the farm is privately owned and cur-
rently consists of smaller number of ponds, it
was classified as IBA due to the high diversity

of local avifauna (Wilson, 2000). Severe win-
ters in the Arax valley with not infrequent tem-
perature drops down to –30°C result in freez-
ing of the 90 % of entire area, while open wa-
ter at Armash remains available only near ar-
tesian springs and in channels, hence places
of potential waterbird congregations are rather
limited. Despite the farm’s decreased general
management in winter, disturbance at this sea-
son is still the case due to the existing high
pressure by hunters and poachers, not infre-
quently out of hunting season.

The generic description of Metsamor
river system (40.08° N;  44.26° E) implies an
area in the Arax valley at c.830 m a.s.l., that
includes parts of Arax’s tributaries – Hrazdan,
Kasakh, Metsamor and Sevjur rivers’ courses
with waterlogs and marshes, several small fish
farms and extensive network of channels. The
area is heavily populated and lacking natural
homogeneity. Original clayey and partially sa-
line semidesert landscape here these days al-
most completely ruined by constructions and
agriculture fields, densely scattered through-
out the area. Remaining badlands, rivers’ and
channels’ banks are overgrown with reeds,
sedge (Carex sp), rush (Juncus sp), cattail (Ty-
pha sp) and semidesert vegetation. Willow (Sa-
lix sp) and poplar trees are frequently encoun-
tered near human habitations, ponds and chan-
nels. Warm vaporizing waters of Metsamor and
Sevjur, fed by artesian springs and under-
ground watercourses, never freeze, and their
flooded banks in some places throughout win-
ter support short green vegetation, hosting
feeding ducks, rails and waders. Although
rivers and channels here are quite polluted,
most of them are rich in submerged aquatic
vegetation. Human presence and disturbance
in the area is permanent, while hunting and
poaching pressure is one of the highest in Ar-
menia.

Khorvirap marshes (39.90° N; 44.57° E)
is the area of c. 350 ha, situated c. 20 km north-
west of Armash fish farm, covered with dense
stands of reeds and separated from surround-
ing arable fields by drainage channels. We sur-
veyed Khorvirap site in 2004, but the entire
area was frozen and produced poor results. On
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following years the site was omitted from sub-
sequent counts.

RESULTS AND
DISCUSSION

Besides for general
census, our winter sur-
veys produced observa-
tions of some rare, un-
common and largely
overlooked species for
Armenia, such as Mute
(Cygnus olor) and Be-
wick’s (C. columbianus
bewickii) Swans, Greater
White-fronted Goose
(Anser albifrons), Eur-
asian Wigeon (Anas pe-
nelope), Common Gold-
eneye (Bucephala clan-
gula), Smew (Mergus
albellus), Mew (Larus
canus), ‘Baltic’ (L. fus-
cus) and Little (Hydro-
coloeus minutus) Gulls.
In the counts are featured
Globally Threatened Dal-
matian Pelican (Peleca-
nus crispus), Ferruginous
Duck (Aythya nyroca),
Black-tailed Godwit (Li-
mosa limosa) (IUCN,
2007) and species with
limited distribution in
Western Palearctic – Ar-
menian (L. armenicus)
and Pallas’ (L. ichthyae-
tus) Gulls.

In 2003 and 2004
Lake Sevan was free of
ice with only littoral zone
and some inland shallow
pools and ponds partially
or completely frozen,
while in 2005–2007 the
lake’s marginal parts, par-
ticularly along its more
shallow south-western,

southern and south-eastern shores were cov-
ered with a belt of broken ice conglomerations

Table 1

Midwinter waterbird counts at Lake Sevan during 2003–2007
Среднезимние учеты на оз. Севан в 2003–2007 гг.

     Taxa 2003 2004 2005 2006 2007

Tachybaptus ruficollis – 17 8 – 3
Podiceps cristatus 14 81 5 70 1
P. nigricollis 75 30 21 51 171
Podicipedidae spp. 100 – – – –
Phalacrocorax carbo 2 – – – –
Ardea cinerea 9 27 3 22 2
A. alba 8 – – 33 –
Cygnus olor 21 1 – – –
C. cygnus 138 – 4 8 –
C. columbianus 35 6 11 – 3
Cygnus sp. 31 35 94 – –
Tadorna ferruginea 1 – – – 21
T. tadorna 20 – – 12 3
Anas strepera 30 15 2 680 20
A. penelope 6 – – 1 –
A. platyrhynchos 1351 1268 179 1180 834
A. clypeata 26 137 46 830 28
A. acuta – – – 102 –
A. crecca 36 1 32 815 55
Netta rufina 1337 4 12 570 1509
Aythya ferina 714 1 1350 1100 88
A. nyroca – – – 1 –
A. fuligula 815 65 192 840 521
Bucephala clangula 94 27 41 – 4
Mergus albellus 186 7 5 60 13
M. merganser 159 – 6 55 –
Anatinae spp. 6000 23 1696 4500 –
Rallus aquaticus – – – – 1
Gallinula chloropus – 3 4 – –
Fulica atra 4038 706 4046 5500 4348
Gallinago gallinago 1 – 8 – –
Tringa ochropus 3 16 8 8 –
Larus armenicus 2283 2471 63 290 150
L. ichthyaetus 1337 1227 114 95 394
L. ridibundus 30 – – 2 71
Hydrocoloeus minutus – 31 51 – –
Larus sp. 1040 1150 – – –

Total 19940 7349 8001 16825 8240
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Table 2
Midwinter waterbird counts at Armash Fish Farm in 2003–2007
Среднезимние учеты на рыбхозе Армаш в 2003–2007 гг.

     Taxa 2003 2004 2005 2006 2007

Tachybaptus ruficollis 2 18 4 70 2
Podiceps cristatus – 43 – 41 –
Pelecanus crispus – – – 7 –
Phalacrocorax pygmeus 710 1995 1100 950 30
Ph. carbo 12 – 11 65 5
Egretta garzetta – 10 8 –
Ardea cinerea 80 212 71 43 15
A. alba 78 393 102 183 –
Nycticorax nycticorax – – 4 – –
Botaurus stellaris 5 3 3 5 1
Ciconia ciconia 29 1102 4 151 –
Cygnus cygnus 35 43 4 37 –
C. columbianus – 70 14 – –
Anser albifrons – 180 – – –
A. anser – 5 – – –
Anser sp. – – – – 2
Tadorna ferruginea – – 6 7 2
T. tadorna – 1 – 2 –
Anas strepera 12 136 – 200 –
A. penelope 2 4 – – –
A. platyrhynchos 94 371 46 370 –
A. clypeata 57 177 8 190 2
A. acuta 19 156 – 2 –
A. crecca 46 361 151 150 7
Netta rufina 15 – – 1 –
Aythya ferina – 804 85 515 1
A. nyroca 2 1 – 68 –
A. fuligula – 91 – 16 –
Bucephala clangula – 3 – – –
Mergus albellus 43 5 7 18 1
M. merganser 1 1 – – –
Anatinae spp. 35 27 – – –
Rallus aquaticus 1 3 11 6 –
Gallinula chloropus 5 14 21 77 2
Fulica atra 12 1715 – 950 10
Gallinago gallinago – 7 – 20 –
Limosa limosa – 2 – – –
Tringa totanus 20 68 – – –
T. ochropus – 3 1 15 –
Larus canus – 2 2 – –
L. armenicus 139 57 – 15 –
L. fuscus – 1 – – –
L. ichthyaetus 76 30 20 20 1
L. ridibundus 26 1497 – – –
Larus sp. – 4 – – –

Total 1556 9615 1683 4194 81

c. 15–300 m wide, depen-
ding on the lake’s depth
at this sites. Weather con-
ditions on all visits were
sufficient and had no in-
fluence on counting pro-
cedures. The count data
for the five years period
is presented in Table 1.

On visiting Armash
fish farm in 2003 the
ponds were frozen more
than usually, but in sub-
sequent years situation
was similar to the site’s
description outlined
above. Weather condi-
tions were variable with
thin fog on some visits,
but this had not affected
the counts. The count
data for the five years
period from Armash is
presented in Table 2.

Metsamor river sys-
tem was in overall more
frozen in 2003. During
the visits in subsequent
years ice cover here was
similar to that at Armash
fish farm and in the Ara-
rat Plain in general dur-
ing the same years, al-
though availability of open
water was more extensive
due to the warm currents
of the areas’ main rivers.
Because of the warm wa-
ters, on calm days fogs
are common at this part
of the country; hence ex-
tra visits to the site were
performed on better days
as deemed necessary. The
count data for the five
years period from Metsa-
mor river system is pre-
sented in Table 3.
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Average percentage for
selected groups of birds
presented in Margaryan
(1975) and Airumyan et
al. (1975) and obtained
by methods similar to
ours are compared below
with our own results in
Tables 5 and 6.

In the Table 5 under
our data we disregarded
131 counted Mergini and
2444 unidentified ducks,
which might include A.
platyrhynchos, A. crecca
and/or Aythyni species.
Mergini are not listed in
the species account in
Airumyan et al. (1975),
except for the occasional
migrant individuals of
Velvet Scoter Melanitta
fusca, which is com-
pletely extirpated in the
country since then. Nev-
ertheless, total count re-
sults differ significantly.
Overall, our counts pro-
duced on average 47,5 %
more waterbirds at Lake
Sevan and 36,9 % more
in the Ararat Plain. Al-
though, this is likely due
to the difference in inten-

sity and character of counting procedures ap-
plied, rather than the actual increase in num-
ber of waterbirds wintering in these areas. In
fact, based on anecdotal and secondary infor-
mation solicited the overall number of
waterbirds at Lake Sevan at present is prob-
ably lower than in late 1960s. It is already ad-
vocated by Margaryan (1975), that the num-
ber of wintering waterbirds in Armenia sig-
nificantly decreased during 1925–1975. The
same is partially applied to the Ararat Plain
(see Table 6), although it must be stressed that
Armash and most other fish farms in the area
were established only from 1970s onwards.

Khorvirap site in 2004 was largely frozen
as elsewhere in the Ararat Plain. We held one
count here, but ended up with poor results com-
pared to the other sites. The results for Khor-
virap 2004 count are shown in the Table 4.

Our counts represent the first midwinter
waterbird surveys in Armenia since late 1980s.
Armenian Institute of Zoology has held win-
ter counts at Arax valley within the Ararat Plain
in 1967 and 1969 (Margaryan, 1975), and at
Lake Sevan during 1965–1969 (Airumyan et
al., 1975) and 1986–1988. The latter data is
said to exist in unpublished form (M. Ghasa-
byan comm.), but we were unable to locate that.

Table 3

Midwinter waterbird counts at Metsamor River System during
2003–2007
Среднезимние учеты на речной системе Мецамор

     Taxa 2003 2004 2005 2006 2007

Tachybaptus ruficollis 141 85 66 131 78
Podiceps cristatus – – – 57 –
Phalacrocorax pygmeus 416 370 167 420 115
Ph. carbo 6 3 – 80 25
Ardea cinerea 11 2 – 12 7
A. alba 4 3 3 – –
Botaurus stellaris 1 – 1 – –
Ciconia ciconia 11 2 134 260 415
Anas platyrhynchos 102 2 – 720 –
A. clypeata 1 – – – –
A. crecca 41 7 – 230 20
Netta rufina 1 – – 31 –
Aythya ferina – 9 – 78 –
A. fuligula – 2 – – –
Mergus albellus – – – 3 –
Rallus aquaticus 2 – – – 1
Gallinula chloropus 33 62 15 150 17
Fulica atra 264 341 90 1200 95
Gallinago gallinago 31 8 20 250 20
Tringa totanus 7 – – 75 1
T. ochropus 64 27 5 83 14
Larus armenicus – 2 8 54 6
L. ichthyaetus – – 5 42 24
L. ridibundus 20 408 19 61 7

Total 1156 1333 533 3937 845
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Apparently, creation of artificial ponds in
the Ararat Plain in recent decades provided
favorable conditions for waterbirds and may
play some role as wintering habitat for them.
It is known, that Arax River and adjacent wet-
lands in neutral zone along the national bor-
der and in thinly populated neighboring parts
of Turkey and Iran hold significantly higher
number of wintering waterbirds (Margaryan,
1975). These areas are rich in extensive suit-
able habitats with permanent and nonfreezing
marshes with some green vegetation present
throughout year. Not least important is the
more secure status of the area, controlled by
military forces. The detrimental effect of usual
human disturbance is clearly evident from the
total country results obtained in 2006, when
there was put a partial ban on fishing at Lake
Sevan basin and complete bird hunting ban in
view of avian influenza concerns. In that year
we totally counted 24956 waterbirds vs. 22652,
18801 and 10217 in preceding years respec-
tively and 9166 in 2007. In 2006 birds at all
count sites were unusually unafraid, allowed
closer approach and kept more in open, which
influenced high count results in that year. An-
nual species total numbers for the whole coun-
try are shown in Table 7.

The annual totals for waterbirds compared
between Lake Sevan and Ararat Plain (Armash
and Metsamor sites combined) for the former

Table 4

Midwinter waterbird count at Khorvirap
Marshes in 2004
Среднезимний учет на болотах Хорвирап

     Taxa 2004

Tachybaptus ruficollis 2
Phalacrocorax pygmeus 170
Ardea cinerea 31
A. alba 15
Ciconia ciconia 70
Anas strepera 3
A. platyrhynchos 16
A. clypeata 7
A. crecca 43
Rallus aquaticus 2
Gallinula chloropus 21
Fulica atra 13
Tringa ochropus 2
Larus armenicus 29
L. ridibundus 80

Total 504

Table 5

Average species composition (in %) of counted waterbird groups wintering at Lake Sevan
compared based on 1965–1969 and 2003–2007 surveys
Средний видовой состав (в %) учтенных птиц на оз. Севан в 1965–1969 и 2003–2007 гг.

     Taxa Airumyan et al. (1975), 1965–1969 This study, 2003–2007

Fulica atra 33,6 47,2
Scolopacidae et Charadriidae 24,3 0,1
Larus armenicus 2,3 13,3
Podicipedidae 14,7 1,6
Tadorna ferruginea 0,7 0,1
Anas platyrhynchos 18,1 12,2
A. crecca* 3,0 2,4
Aythyni 3,3 23,1

* Airumyan et al. (1975) mention a mutual Russian name describing both Anas crecca and
Anas querquedula together. The latter species is not found in Armenia in winter, hence probably
only the former species is involved in their counts.
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site produced 88 % of all waterbirds counted
in Armenia in 2003, 78 % – in 2005, 67 % – in
2006, 90 % – in 2007, although only 40 % in
2004.

Normally on our surveys at Armash fish
farm we frequently encountered cases, when a
flock of waterbirds, scared by hunters, crossed
the national border and fled towards Arax river
out of the Armenian borders. On the opposite,
on numerous instances we have observed
flocks of Pygmy Cormorant, herons, White
Stork (Ciconia ciconia) and other waterbirds
returning to the fish farm in evening hours for
feeding, as the area is doubtlessly rich in eas-
ily accessible fish. Likewise, such movements
were observed at Metsamor River system. At
the latter site numerous hunters patrolling
along the channels and ponds at times were
virtually ruining our counts by scaring birds.
By word of fishermen at Lake Sevan, large
waterbird congregations are allegedly found
in the middle of the lake, these are, of course
not detectable from the shore due to the long
distance and haze. These circumstances have

strongly affected our count results in various
years and should be considered prior to evalu-
ation of trends in number of waterbirds win-
tering in Ararat Plain and Lake Sevan.

The data obtained in Armenia during
2003–2007 should be viewed as preliminary,
as these are yet limited and incomplete to out-
line a trend for a particular species or a group
of species on a local scale. Further incessant
and consistent monitoring of the sites or at least
some of them appears necessary. This would
increasingly provide valuable input to the ex-
isting data both for Armenian and International
Waterbird Census databases.

CONCLUDING REMARKS

1. Compared with neighboring countries
Armenia holds little potential for significant
number of wintering waterbirds due to the lim-
ited areas of open water resources in winter
months.

2. Establishment of fish farming ponds and
extensive net of canals in Ararat Plain since

Table 6

Average species composition (in %) of counted waterbirds wintering in Ararat Plain
compared between Margaryan (1975) and 2003–2007 surveys
Средний видовой состав (в %) учтенных птиц на Араратской равнине в 1967 и 1969 гг.
и 2003–2007 гг.

     Taxa Margaryan (1975), 1967 and 1969 This study, 2003–2007

Podicipedidae 0,3 2,9
Phalacrocoracidae – 26,1
Pelecanidae – 0,02
Ardeidae 0,4 5,1
Ciconiidae – 8,6
Cygnus – 0,8
Anser 6,0 0,7
Tadornini 0,4 0,08
Anatini 91,4 14,9
Aythyni – 6,9
Mergini 0,1 0,3
Rallidae 0,3 20,2
Scolopacidae 1,1 2,9
Laridae – 10,5
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Table 7

Annual midwinter species totals for Armenia at all sites combined
Общая численность учтенных птиц на всех участках

     Taxa 2003 2004 2005 2006 2007

        1 2 3 4 5 6

Tachybaptus ruficollis 143 122 78 201 83
Podiceps cristatus 14 124 5 168 1
P. nigricollis 75 30 21 51 171
Podicipedidae spp. 100  – – – –
Pelecanus crispus  – – – 7 –
Phalacrocorax pygmeus 1126 2535 1267 1370 145
Ph. carbo 20 3 11 145 30
Egretta garzetta – 10 8 – –
Ardea cinerea 100 272 74 77 24
A. alba 90 411 105 216 –
Nycticorax nycticorax – – 4 – –
Botaurus stellaris 6 3 4 5 1
Ciconia ciconia 40 1174 138 411 415
Cygnus olor 21 1 – – –
C. cygnus 173 43 8 45 –
C. columbianus 35 76 25 – 3
Cygnus sp. 31 35 94 – –
Anser albifrons – 180 – – –
A. anser – 5 – – –
Anser sp. – – – – 2
Tadorna ferruginea 1 – 6 7 23
T. tadorna 20 1 – 14 3
Anas strepera 42 154 2 880 20
A. penelope 8 4 – 1 –
A. platyrhynchos 1547 1657 225 2270 834
A. clypeata 84 321 54 1020 30
A. acuta 19 156 – 104 –
A. crecca 123 412 183 1195 82
Netta rufina 1353 4 12 602 1509
Aythya ferina 714 814 1435 1693 89
A. nyroca 2 1 – 69 –
A. fuligula 815 158 192 856 521
Bucephala clangula 94 30 41 – 4
Mergus albellus 229 12 12 81 14
M. merganser 160 1 6 55 –
Anatinae spp. 6035 50 1696 4500 –
Rallus aquaticus 3 5 11 6 2
Gallinula chloropus 38 100 40 227 19
Fulica atra 4314 2775 4136 7650 4453
Gallinago gallinago 32 15 28 270 20

1970s provided addi-
tional areas and favor-
able wintering condi-
tions for waterbirds in
the Armenian territory
proper.

3. Natural and man-
made wetlands in the
Ararat Plain are under
the persistent pressure of
human activities, while
hunting and poaching
cause significant threat
for the area’s migrant
and wintering water-
birds.

4. Identification and
establishment of suffi-
cient territories free of
hunting and other distur-
bance at Armash fish
farm and Metsamor river
system appear to be a
necessary measure in
preserving and maintain-
ing waterbird resources
of Armenia. The same
measure would particu-
larly apply for the Lake
Sevan basin, where Se-
van National Park con-
tinues to suffer from in-
appropriate management
and lack of regulation of
unfavorable human ac-
tivities.

5. A relict population
of Velvet Scoter used to
inhabit Lake Sevan and
it was reported to be a
common breeder here up
to late 1920s (Lyaister,
Sosnin, 1942; Dahl,
1954; Dementyev, Glad-
kov, 1952). Since initia-
tion of water discharge
of the lake in 1930’s for
agricultural and other
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needs, the original water
level had eventually
dropped for about 20 m.
This resulted in drainage
of smaller lakes in the
Sevan basin, disappear-
ance of extensive mar-
shes and other wetlands
and loss of breeding sites
for a number of colonial
and other waterbirds, in-
cluding the Velvet Scoter
(Dahl, 1950). There are
no reports of the scoter
from Lake Sevan basin
for the recent decades,
and the species has been lost for Armenian avi-
fauna.
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Limosa limosa – 2 – – –
Tringa totanus 27 68 – 75 1
T. ochropus 67 48 14 106 14
Larus canus – 2 2 – –
L. armenicus 2422 2559 71 359 156
L. fuscus – 1 – – –
L. ichthyaetus 1413 1257 139 157 419
L. ridibundus 76 1985 19 63 78
Hydrocoloeus minutus – 31 51 – –
Larus sp. 1040 1154 – – –

Total 22 652 18 801 10 217 24 956 9 166

End of the Table 7

        1 2 3 4 5 6
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Большой подорлик (Aquila clanga) ра-
нее был обычным гнездящимся видом в Ук-
раине (Зубаровський, 1977; Вєтров, 1994).
К концу XX ст. численность его резко со-
кратилась и по одним оценкам составляет
30–45 пар (Birds in Europe, 2004), а по дру-
гим – вид почти исчез на гнездовании (Mey-
burg, Keller, 1997).

Большинство гнездовых находок боль-
шого подорлика было сделано в Восточной
Украине и долгое время считалось, что рас-
пространение его в стране ограничивалось
территорией к востоку от долготы Киева,
преимущественно левобережьем Днепра
(Жежерiн, 1969; Зубаровський, 1977). Дан-
ные по гнездованию вида на остальной тер-
ритории Украины практически отсутство-
вали. Некоторые авторы лишь предполага-
ли возможность гнездования большого под-
орлика в северо-западной части Украины
на основании встреч птиц в гнездовое вре-
мя (Страутман, 1963; Давиденко та iн.,
1998; Химин, 2005). Затем появились пуб-
ликации, которые впервые подтвердили
факт гнездования большого подорлика в
Львовской области в середине XIX в. на ос-
новании анализа музейных коллекций
Львовского природоведческого музея
(Gorban, 1996; Bokotej, 1996). В последую-
щем, вплоть до настоящего времени, гнез-
довых находок большого подорлика в За-
падной Украине не зарегистрировано (Хи-
мин, 2005). Такая же ситуация до недавне-

го времени была и в соседней Беларуси, где
распространение большого подорлика
ограничивалось восточными областями
(Федюшин, Долбик, 1967). Лишь после
проведения специальных учетов стало яс-
но, что основная часть белорусской гнездо-
вой группировки большого подорлика
(100–150 пар) обитает в западной части
Припятского Полесья, граничащего на ук-
раинской стороне с Волынским Полесьем
(Домбровский, Ивановский, 2005; Dom-
brovski, Ivanovski, 2005). В этой связи не-
льзя не согласиться с мнением С.В. Дома-
шевского (2005), что “столь малая доля ин-
формации о пребывании большого подор-
лика в гнездовой период в Северной Украи-
не связана, скорее всего, не только с его низ-
кой численностью, но и с недостаточной
изученностью вида, … также недоста-
точным обследованием районов мест его
потенциального гнездования”. Это утвер-
ждение относится, конечно, и к западной
части Украинского Полесья. Предлагаемая
работа призвана, отчасти, восполнить этот
пробел, приводя факты современных гнез-
довых находок и встреч вида в гнездовое
время в Ровенской и Волынской областях.

О гнездовании большого подорлика в
Южной Украине имеется довольно скудная
и противоречивая информация. В.М. Зуба-
ровский (1977) со ссылкой на G. Radde
(1854), И.И. Пузанова (1931) и Ю.В. Кос-
тина (1970) обсуждает статус большого

© В.Ч. Домбровский, 2007
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подорлика только в Крыму. Про остальную
территорию региона он ничего не говорит.
Между тем, на карте распространения под-
орликов в Украине, приведенной в его кни-
ге, имеется 2 точки гнездования большого
подорлика в Одесской области, которые в
тексте никак не комментируются.

В настоящей работе приводятся факты,
подтверждающие гнездование большого
подорлика в Одесской области, полученные
при работе с музейной коллекцией Зооло-
гического института Российской Академии
наук, что, на наш взгляд, поможет прояс-
нить картину распространения и статус
вида в Южной Украине.

Ìàòåðèàë è ìåòîäèêà

Данные по встречам и гнездовым наход-
кам большого подорлика в Украинском
Полесье собирались попутно с проведени-
ем исследований вида в Белорусском По-
лесье, в рамках проектов АПБ – BirdLife
Belarus и Института зоологии НАН Бела-
руси в течение 1999–2007 гг. (Домбровский,
Журавлев, 1999; Домбровский и др., 2000,
2001; Домбровский, Ивановский, 2005).

В 2003–2005 гг. проводилось изучение
коллекционных фондов Зоологического ин-
та Российской Академии наук (ЗИН РАН),
Московского государственного университе-
та, Национального научно-природоведчес-
кого музея НАН Украины, Парижского му-
зея естественной истории, Белорусского
государственного университета и Киевско-
го национального университета им. Тара-
са Шевченко. Всего были описаны 533 осо-
би подорликов, относящихся к трем видам
– большому, малому (A. pomarina) и индий-
скому (A. hastata). При работе с музейны-
ми коллекциями использовались стандарт-
ные методики. Видовая идентификация
особей проводилась с использованием 7 ка-
чественных и 10 количественных призна-
ков (Домбровский, 2006).

Ðåçóëüòàòû è îáñóæäåíèå

1. Ðåçóëüòàòû èçó÷åíèÿ ìóçåéíûõ
êîëëåêöèé

В 2005 г. в коллекции ЗИН РАН нами
было обнаружено 5 экземпляров подорли-
ков из Украины, которые ранее не были

Инвентарные номера коллекционных экземпляров
159037/
425-974

66376/
335-9150

159038/
425-974

159036/
425-974

159042/
425-974

Возраст pull pull ad sad imm
Пол M F F M F
Дата добычи 29.07.1927 29.07.1927 24.07.1927 29.07.1927 23.07.1925
Высота надклювья 16,6 18,9 17,4 17,0 18,2
Высота клюва 20,3 открыт 20,5 20,0 открыт
Рыжее затылочное пятно нет нет – – –
Окраска нижних крою-
щих крыла в сравнении с
маховыми

темнее темнее – темнее –

Исчерченность второсте-
пенных маховых снизу* средняя средняя – – –

Таблица 1

Описание определенных нами больших подорликов из коллекции ЗИН РАН, добытых
на территории Украины
Description of newly determined Greater Spotted Eagles from collection of Institute of
Zoology RAN killed in Ukraine

* – классификация данного признака по Домбровскому (2006).
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определены до вида. На совре-
менных музейных этикетках
присутствовали оба видовых
названия подорликов (A. poma-
rina clanga), на исходной –
только малого подорлика (A.
pomarina). По совокупности
признаков эти птицы были оп-
ределены нами как особи
большого подорлика (табл. 1,
фото 1 и 2).

При общей типичной для
вида окраске молодых и взрос-
лых птиц, а также характерных
для большого подорлика про-
мерах надклювья и клюва
(Домбровский, 2006), у 3 эк-
земпляров наблюдалась нечет-
кая вырезка 7-го первостепен-
ного махового пера (у осталь-
ных 2 данное перо не сохра-
нилось). Таким образом, зат-
руднения при определении
этих птиц, вероятно, были выз-
ваны использованием в каче-
стве основного видоспецифи-
ческого критерия большого
подорлика четкости вырезки
7-го махового пера, реальная
диагностическая значимость
которого оказалась низкой (Бо-
котей, Соколов, 1994; Домб-
ровский, Демонжан, 2006).

Первые 4 экземпляра, при-
веденные в таблице 1, были
добыты в одно время и в од-
ном месте: в окрестностях с.
Песчаное Балтского района Одесской об-
ласти, а последний – возле Киева (устье
Десны).

Все птицы добыты в гнездовое время.
У 2 птенцов сохранились следы пуха на опе-
рении. Таким образом, эти данные позво-
ляют сделать вывод о гнездовании как ми-
нимум одной пары большого подорлика (2
взрослых и 2 слетка) в Балтском районе
Одесской области в начале XX ст.

В доступной нам литературе сведений
о фактах гнездования большого подорлика
в Одесской области не оказалось. Интерес-
но, что в книге В.М. Зубаровського (1977)
на карте распространения подорликов в Ук-
раине одна из точек гнездования большого
подорлика стоит особняком от остальных
именно на Балтском районе. При этом в
тексте каких-либо пояснений на этот счет
не приводится.

Фото 1. Птенец большого подорлика (инвентарный №
159037/425-974 – табл. 1).

Здесь и далее фото автора.
Photo 1. Fledgling og the Greater Spotted Eagle (№ 159037/
425-974 –  Table. 1).

Фото 2. Птенец большого подорлика (инвентарный №
66376/335-9150 – табл. 1).
Photo 2. Fledgling og the Greater Spotted Eagle (№ 66376/
335-9150 –  Table. 1).



208 В.Ч. Домбровский Беркут 16.

2. Ñîâðåìåííûå ãíåçäîâûå
íàõîäêè è íàáëþäåíèÿ áîëüøîãî
ïîäîðëèêà â ãíåçäîâîé ïåðèîä

2.1. Äóáðîâèöêèé ðàéîí
Ðîâåíñêîé îáëàñòè
Территориальная пара больших подор-

ликов наблюдалась в окрестностях с. Пере-
броды начиная с 1999 г., то есть со време-
ни начала мониторинговых наблюдений
большого подорлика в примыкающем к это-
му участку белорусском заказнике “Оль-
манские болота”. В 2001 г. пара удачно гнез-
дилась, так как неоднократно наблюдался
принос корма в район гнезда взрослыми
птицами. Само гнездо удалось обнаружить
в 2002 г. В нем находился полуоперенный
птенец месячного возраста, имеющий ти-
пичную для большого подорлика окраску
оперения (табл. 2, фото 3). Маленький раз-
мер клюва объясняется небольшим возра-
стом птенца. Клюв у большого подорлика
продолжает расти и после вылета из гнез-
да, о чем свидетельствуют достоверные

различия по этому
показателю меж-
ду молодыми (2–6
мес.) и взрослыми
птицами (Домб-
ровский, 2006).

Гнездо распо-
лагалось на леси-
стом острове, ок-
руженном обшир-
ным низинным
болотом. Оно бы-
ло устроено в пе-
риферийной час-
ти острова на пе-
реходе между су-
ходольным сосня-
ком и сильно забо-
лоченным неболь-
шим черноольхо-
вым выделом, у
основания боко-
вой ветви в сред-
ней части кроны

старой сосны на высоте 10 м (фото 4).
В июле 2003 г. гнездо было проверено

при участии украинских коллег В.В. Вет-
рова, Ю.В. Милобога и С.В. Домашевско-
го, но, вероятно, пара не размножалась
вследствие депрессии численности мыше-
видных грызунов. Этот год был одним из
самых неблагоприятных для гнездования
большого подорлика в Белорусском Поле-
сье (Dombrovski, 2005).

В 2004 г. снова наблюдалось удачное
гнездование данной пары больших подор-
ликов в том же гнезде. 25.07 в гнезде нахо-
дился оперенный птенец с характерными
для большого подорлика морфометричес-
кими характеристиками (табл. 2).

В 2005 г. на острове был пожар, дере-
вья начали усыхать, и гнездо было забро-
шено. Судя по визуальным наблюдениям,
данная пара подорликов не приступала к
размножению ни в этом, ни в следующем
2006 г.

В 2007 г. пара построила новое гнездо
на соседнем сосновом острове в 900 м от

Признак Птенец № 1
(2002 г)

Птенец № 2
(2004 г)

Рыжее затылочное пятно нет нет
Высота надклювья (1) 15,4 15,7
Высота клюва (2) 19,8 20,8
Длина среднего пальца (без когтя) (4) 56,9 55,5
Ширина пятен на средних кроющих
крыла

10,0 14,0

Окраска нижних кроющих крыла в
сравнении с маховыми темнее темнее

Исчерченность второстепенных
маховых снизу* средняя средняя

Размер пятен на пояснице* крупные средние

Таблица 2

Морфометрические характеристики птенцов большого подорлика
из Дубровицкого района Ровенской области
Morphometric parameters of fledglings of the Greater Spotted Eagle
from Dubrovytsya district of Rivne region

* – классификация данного признака по Домбровскому (2006).
Жирным шрифтом даны признаки, характерные для большого под-
орлика, курсивом – малого, а обычным – промежуточные между
малым и большим подорликами (по Домбровскому (2006).
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старого. Остров также был окружен обшир-
ным низинным болотом (фото 6).

4.05 в зрительную трубу наблюдалась
самка, насиживающая кладку. 31.07 было
проведено обследование гнездового остро-
ва. В 50 м от дерева с гнездом обнаружены
останки оперенного птенца большого по-
дорлика. Он был съеден каким-то наземным
хищником за несколько часов до нашего
прихода. По степени утоптанности площад-
ки на земле было установлено, что птенец
провел на земле, по крайней мере, несколь-
ко дней. Само гнездо разъехалось на 2 час-
ти, что и послужило причиной падения
птенца на землю. Гнездо располагалось на
окраине острова, на боковой ветви очень
старой мощной сосны в 2 м от ствола в
средней части кроны на высоте 12 м и было
совершенно открыто со стороны болота
(фото 6).

В 2–3 км от данного гнездового участ-
ка, в урочищах Гориновское Чагорище и
Куплица в разные годы также наблюдались
территориальные большие подорлики, но
поиск гнезд не проводился.

Необходимо отметить, что в заказнике
“Ольманские болота” на белорусской тер-
ритории гнездится около 20 пар большого

подорлика (Скар-
бы…, 2005). Госу-
дарственная гра-
ница проходит
прямо по болот-
ному массиву. Та-
ким образом, на
украинской сторо-
не этих болот так-
же можно предпо-
лагать наличие ус-
тойчивой гнездо-
вой группировки
большого подор-
лика. Это под-
тверждается как
нашими находка-
ми, так и наблюде-
ниями птиц в
гнездовое время в

этих же местах в июне 1997 г. участниками
экспедиции Института зоологии НАН Ук-
раины (Давиденко та iн., 1998).

Фото 3. Птенец большого подорлика. 4.07.2002 г. Окрестности с.
Переброды.
Photo 3. A fledgling of the Greater Spotted Eagle.

Фото 4. Гнездо большого подорлика, бро-
шенное после пожара и усыхания окружаю-
щих деревьев. 3.08.2005. Окр с. Переброды.
Photo 4. A nest of the Greater Spotted Eagle.
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2.2. Çàðå÷íåíñêèé ðàéîí
Ðîâåíñêîé îáëàñòè
В 2007 г., при обследовании белорусско-

го заказника “Простырь”, примыкающего
к украинской границе, была обнаружена

локальная гнездовая
группировка из 4 пар
большого подорлика.
Были проведены визу-
альные наблюдения за 3
парами и найдено 3 жи-
лых гнезда. Ближайшее к
Украине гнездо распола-
галось в лиственном лесу
всего в 1 км от границы.
Охотничий участок дан-
ной пары заходил на тер-
риторию Заречненского
района Украины вдоль
поймы р. Стырь (фото 7).

Еще один гнездовой
участок предположи-
тельно находился на ук-
раинской территории в
непосредственной близо-
сти от государственной

границы в окрестностях с. Соломир Зареч-
ненского района. Наблюдалась только одна
из птиц данной пары (предположительно
самка), поэтому нельзя исключать вероят-
ность присутствия смешанной пары мало-
го и большого подорликов. Поиск гнезда
данной пары не проводился.

2.3. Ëþáåøîâñêèé ðàéîí
Âîëûíñêîé îáëàñòè
Пара больших подорликов типичного

фенотипа неоднократно наблюдалась начи-
ная с 2000 г. в 500 м от границы с Украи-
ной к северу от оз. Белого. Охотничий уча-
сток данной пары птиц к западу от озера
частично включал и территорию Любешов-
ского района Украины. Гнездовой биотоп
представлял собой сильно заболоченный
черноольховый лес, примыкающий с севе-
ра к оз. Белому и перемежающийся с не-
большими участками низинного осокового
болота.

* * *
Таким образом, учитывая результаты

изучения большого подорлика в соседней
Беларуси, где наиболее высокие показате-
ли численности и плотности гнездования

Фото 5. Гнездовой остров большого подорлика. 31.07.2007.
Окрестности с. Переброды.
Photo 5. Nesting island of the Greater Spotted Eagle.

Фото 6. Гнездо большого подорлика. 31.07.
2007 г.  Окрестности с. Переброды.
Photo 6. A nest of the Greater Spotted Eagle.
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вида были отмечены в за-
падной части Припятско-
го Полесья (Домбровс-
кий, Ивановский, 2005),
вплотную примыкающе-
го к Ровенской и Волын-
ской областям Украины,
можно ожидать наличие
в этой части Украинско-
го Полесья локальной
гнездовой группировки
вида. Данное утвержде-
ние отчасти подтвержда-
ется материалами насто-
ящей работы.

Численность этой
гнездовой группировки
большого подорлика
должна стать предметом
специальных исследова-
ний в ближайшее время.
Это позволит выявить
новые IBA международной значимости и
поможет сохранить этот редкий и уязвимый
вид в Украинском Полесье.

Áëàãîäàðíîñòè
Работы были проведены в рамках про-

ектов АПБ (общественная организация
“Ахова птушак Бацькаўшчыны”) и Инсти-
тута зоологии НАН Беларуси при финан-
совой поддержке RSPB (Royal Society for
Protection of Birds – английский партнер
BirdLife International), BOU (British Ornitho-
logical Union), Club 300 (Швеция), BirdLife
International и Frankfurt Zoological Society
(Германия).

Автор признателен всем, кто содейство-
вал проведению работы, – куратору коллек-
ции птиц ЗИН РАН В.М. Лоскоту, сотруд-
нице ЗИН РАН Е.А. Шаповал, зав. секто-
ром орнитологии Зоологического музея
МГУ П.С. Томковичу, зав. секцией орни-
тологии Зоомузея ННПМ НАН Украины
А.М. Пекло, директору Зоомузея Киевско-
го Национального университетата им. Та-
раса Шевченко Ж.В. Розоре, директору Зоо-
музея БГУ А.Д. Писаненко, Л. Демонжану,

предоставившему в наше распоряжение
морфометрические данные по коллекции
подорликов из Парижского музея естест-
венной истории, коллегам-орнитологам,
принимавшим участие в сборе полевого ма-
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О.А. Островскому, Н.Д. Черкасу, Н.Н. Яков-
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28–29.05.2006 р. в урочищі “Дуби” на
березі р. Горинь поблизу с. Лютинськ Дуб-
ровицького р-ну Рівненської обл. виявлене

поселення великого баклана (Phalacrocorax
carbo) у колонії сірої чаплі (Ardea cinerea).
Загалом у колонії було біля 100 гнізд, з них
близько 30 % були зайняті бакланами. За
свідченням місцевих жителів, ці птахи спо-
стерігаються тут уже більше п’яти років.
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LONG TERM CHANGES IN THE POPULATION
SIZE OF THE EURASIAN MARSH HARRIER

BREEDING ON MAIN WATER BODIES
OF ZAMOSC REGION, EAST POLAND

Ignacy Kitowski, Grzegorz Pitucha

Abstract. In the years 1993–1997 and 2006–2007, number of Eurasian Marsh Harriers breeding on 35
water bodies in Zamosc region (E Poland) was studied. 76–88 breeding pairs nested there in 1993–1997 and 79–
80 pairs in 2006–2007. The obtained results show a stabilization in the number at a level of about 80 pairs, after
a very clear increase in that place in late the 1970’s and 1980’s. The paper also presents the number dynamics of
Eurasian Marsh Harriers which arose in the late 1990’s in the water reservoir in Nielisz. In the 1990’s in the
Zamosc region, the role of fish ponds clearly decreased on behalf of river valleys covered with extensive reedbeds.
Presently, however, as a result of a very strong number increasing of the Red Fox, the role of the reedbeds in
water bodies has newly increased for the Eurasian Marsh Harrier population.

Key words: Eurasian Marsh Harrier, Circus aeruginosus, Poland, number dynamics, breeding habitat.
Address: I. Kitowski, Department of Nature Conservation, Institute of Biology, Maria Curie-Sklodowska

University, Akademicka 19, PL 20-033 Lublin, Poland; e-mail: ignacyk@autograf.pl.
G. Pitucha, Dep. of Zoology, University of Rzeszów, Cegielniana 12,  PL 35-959 Rzeszów, Poland.

Многолетние изменения популяции болотного луня, гнездящегося на основных водоемах За-
мостского региона, Восточная Польша. - И. Китовский, Г. Питуха. - Беркут. 16 (2). 2007. - Исследо-
вания проводились в 1993–1997 и 2006–2007 гг. на 35 водоемах. В 1993–1997 гг. здесь гнездились 76–88
пар луней, в 2006–2007 – 79–80 пар. Полученные результаты показывают стабилизацию численности на
уровне около 80 пар после выраженного ее роста в 1970–1980-х гг. Приводятся также данные по динами-
ке численности на созданном в конце 1990-х гг.  водохранилище на р. Вепш у Нилиша. В 1990-х гг. роль
рыборазводных прудов для болотного луня в Замостском регионе заметно уменьшилась из-за того, что в
долинах рек появились обширные тростниковые за-росли. В настоящее время она опять возросла в связи
со значительным ростом численности лисицы.

Introduction

The Eurasian Marsh Harrier (Circus aeru-
ginosus) belongs to the most numerous preda-
tor birds in Poland and Europe (Heath et al.,
2000). Its number in Poland is estimated at 4–
5 thousand breeding pairs, even though it is
considered that this number is inestimable
(Tomialojc, Stawarczyk, 2003).

In Zamosc region (East Poland) in the
1990’s the number of the population of the spe-
cies was estimated at a maximum of 102–116
nesting pairs (Kitowski, 2000). The presented
paper is the second of a series of works dedi-
cated to the population of the Eurasian Marsh
Harrier nesting in Zamosc region. The first
work (Kitowski, 2000) presented a general
sketch of the situation in all the most impor-
tant nesting habitats of the region based on data
collected by the author in the years 1993–1997

and data that was previously published (Bla-
zejewski et al., 1972; Profus et al., 1992).

The goal of the following article is to pre-
sent the details of results of the long-term
changes in the number dynamics of Eurasian
Marsh Harriers on the territory of Zamosc re-
gion based on a carried out survey on 36 wa-
ter reservoirs in the years 1993–1997 and in
2006–2007.

 Study Area and Methods

The research was done on the territory of
the former Zamosc voivodship (approximately:
50° 42´ N, 23° 14´ E, East Poland, existed until
the year 1998). The study area has an agricultu-
ral character and incorporates about 6900 km2

consisting of the territory of the former voi-
vodship. Meadows comprise about 10 %, for-
ests – 22 % and plowing fields – about 60 %

© I. Kitowski, G. Pitucha, 2007
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of the surface of the territory on which the re-
search was carried out. About 500 thousand
people live on the study area (data of the former
Zamosc Statistical Department, ZSD). It is an
unusually poor territory in wetlands, and this
is proved by the presence of only a few natural
water bodies near villages: near Horodlo, the
Hrubieszow district and Srednie Duze (Zamosc
district) with somewhat greater dimensions of
a natural character. The greater water reser-
voirs in the region are fish ponds principally
related with river valleys such as the Huczwa,
Tanew, and Wieprz. However, the biggest (about
900 ha) in the region water reservoir appeared
at the end of the 1990’s as a retention reser-
voir on the Wieprz river near the area of Nie-
lisz. Zamosc region is counted into the inflow
basin of the Vistula river (Kondracki, 1987).

The undertaken research on water reser-
voirs in the years 1994–1997 and 2006–2007
was based on mapping and observing the be-

havior of birds on the territory covered by the
reedbed (Pharagmites australis), maces (Ty-
pha spp.), rushes (Juncus spp.), in the period
of the second half of April to the end of July.
On the sites of larger dimensions, rich in nest-
ing pairs which were vast pond complexes cov-
ered with reedbeds of greater dimensions, 4–
6 territory control checks were done. Due to
threats on the broods, nests were more rarely
searched. In other places, 3–4 control checks
were made depending on the specifics of the
studied reservoir. In the case of checking the
control region, up to 50 ha for mapping ses-
sions were not shorter than 3 hours, and on
greater regions, these were prolonged to even
4–5 hours, as Ranoszek (1983) recommended.

The goal of carrying out effective mapping
was the investigation of particular changes in
the behavior of adult Marsh Harriers with the
passing of breeding cycles. From the begin-
ning of April to mid May, the following points

Fig. 1. Number of breeding pairs of Eurasian Marsh Harrier nesting on main water bodies of
Zamosc Region in 2007. 1 – 1–3 breeding pairs , 2 – 4–9 breeding pairs, 3 – 17 breeding pairs.
Рис. 1. Число гнездящихся пар болотного луня на основных водоемах Замостского реги-
она в 2007 г.
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were carefully investigated and indicated on
the map: a) events in diving, chasing and mob-
bing of other diurnal raptors (Falconiformes)
and Corvids (Corvidae), b) instances of “sky
dances” of adult males in the presence of other
birds, c) instances of aerial and other prey
transfers from males to females. Places were
also noted on the map where there were the
vegetation where nest materials were carried
by adult birds, and the places of females land-
ing with prey from males.

The latest period, the end of May, when
the behavior of adult females changed as a re-
sult of the abandonment of their brooding of
nestlings, apart from the above mentioned be-
haviors, attention was paid to the instances of
perching of adult female birds among the
reedbeds. From the beginning of July, the feed-
ing places of flying fledglings by adults were
investigated. At that time also the places of
perching of the juveniles able to fly and their
number were noted on the map.

Experience of presently undertaken re-
search on Marsh Harriers by other authors and
studies in Zamosc region show a high inten-
sity of parental care behavior in the morning
hours (Witkowski, 1989; Fernandez, 1992; Ki-
towski, 2006). That is why the decided major-
ity of observation sessions were done during
the hours of 600–1200.

The collected material, in accord with
Krol’s (1985) recommendations, incorporated
the territories which were certainly and prob-
ably occupied. The category of territories oc-
cupied probably related to the cases where one
or several nests being built were noted, or when
a built nest was found, but without broods and
it did not accompany the observations of adult
birds of both sexes. In this case the territories
were considered do not occupied by them. An
analysis of the collected material from particu-
lar water bodies during the course of the en-
tire breeding season taking into account simul-
taneous states of birds comprised the only and
primary criterion determining the number of
breeding pairs in particular sites and indicated
the above division of various types of territo-
ries. In the analysis, cases of territories occu-
pied by single males and occupied territories

were excluded, but only those in which adult
birds did not show any sign of starting to breed
or preparing to breed.

Results

During the research, regular control checks
were done on chosen 35 water reservoirs on
which in the years 1993–1997 nested from 76
till 88 breeding pairs. In 2006–2007 at the in-
dicated reservoirs nested 81 and 79 breeding
pairs (Table 1, Fig. 1). Among the discussed
reservoirs the most essential role for the breed-
ing of harriers was fulfilled by fish ponds in:
Dub-Swaryczow, Laszczow and Labunie
(complex of fish ponds called “Blonka”) where
a respective 9, 8 and 6 breeding pairs of this
raptor nested (Table 2). For the noticed num-
ber of studied reservoirs, the breeding pairs,
despite the passing of years, were stable and
did not change, or fluctuated by 1–2 pairs,
which indicates for the majority of locations
an increase or drop no surpassing 50 %. How-
ever for 14 locations (40.0 % of all sites) a
50 % or greater drop in the number of pairs in
comparison with the period of 1993–1997 was
noted. This was in contrast to 21 locations
(60.0 % of all sites) where stability was noted
and an increase in numbers gave a general pic-
ture of the stability in the number of Eurasian
Marsh Harriers on main water bodies of Za-
mosc region.

These data does not include the presently
most important place for the occurrence of the
Eurasian Marsh Harrier in Zamosc region, built
at the end of the 1990’s, the water reservoir in
Nielisz. There, in 2005–2007 nested 16–17
breeding pairs, while in the years 1998–2002
only one breeding pair appeared on the reser-
voir (Fig. 2). This indicates that the mentioned
reservoir was the site at which birds unusually
powerfully increased their population and af-
ter exhausting their capacity of habitats stabi-
lized their population (Fig. 2).

Discussion

The first more precise data on the topic of
the occurrence of Eurasian Marsh Harrier on
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Table 1

Number of breeding pairs of Eurasian Marsh Harrier in studied water bodies in Zamosc
region.
Число гнездящихся пар болотного луня на обследованных водоемах

Name of village Biotopes District 1993 1994 1995 1996 1997 2006 2007

Chmielek A BILG 5 4 4 4 4 5 5
Dub-Swaryczow A ZAM 9 8 9 8 10 9 9
Dyniska A TOM 3 2 4 4 4 2 2
Gorzkow  D KRAS 1 – 1 1 2 3 3
Grabowiec A ZAM 6 4 6 3 5 3 3
Hajowniki A ZAM – – – 1 – – –
Hrebenne A TOM 1 1 1 1 1 1 1
Kacapka C HRU 1 3 2 3 3 5 4
Kosciaszyn A HRU – – – 1 1 1 1
Krasnobrod A ZAM – – – – – 1 1
Kozaki Osuchowskie A BIL – 2 2 3 1 1 1
Lubycza Krolewska A TOM – 1 – – – – –
Labunie-“Has” A ZAM 3 4 4 3 3 5 5
Labunie-Blonka A ZAM 3 4 3 4 3 6 6
Laszczow A TOM 7 7 9 9 7 8 7
Laziska B ZAM 2 1 – 2 – 2 2
Machnow Stary A TOM – 1 1 1 1 – –
Majdan  A HRU – – – 1 1 – –
Maszow  B ZAM – – 1 1 1 – –
Nieledew A HRU 3 4 2 4 3  2 1
Pniowek A ZAM 3 3 4 2 2 3 3
Radostow B HRU 2 2 2 2 2 1 1
Rogow A ZAM 2 1 2 3 3 2 2
Rogozno A TOM 1 1 – – – – –
Ruda Woloska A TOM 1 – 1 1 1 1 2
Srednie Duze C ZAM 3 2 2 3 2 2 2
Tarnawatka B TOM 3 4 3 3 3 – –
Topornica A ZAM 1 2 1 2 3 4 4
Wielobycz A KRAS 1 – – – – – –
Wierzbica A TOM 3 3 4 4 3 2 2
Wozuczyn B  TOM 1 2 2 2 2 1 1
Zaborce A HRU 4 5 4 5 6 4 4
Zakrzew E BIL 2 5 3 4 4 5 5
Skokowka  D ZAM 1 – – – – – –
Zimno A TOM 4 3 4 3 3 2 2

Total 76 79 81 87 83  81  79

Codes of districts: Bilgoraj – BILG, Hrubieszow – HRU, Krasnystaw – KRAS, Zamosc –
ZAM, Tomaszow Lubelski – TOM. Biotopes: A – fish ponds (intensive management), C –
lakes, D – recreational water bodies, E – ponds and wetlands in river valley.
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water bodies of Zamosc region
were given by Blazejewski et al.
(1972). Blazejewski’s team under-
took a control check of all larger
water reservoirs in the region
(Table 2) in the years 1971–1972,
presuming the presence there of
only 3–4 breeding pairs of the spe-
cies. The entire population of the
raptor was estimated at that time
to be only at 5–6 pairs, among
which only 2 pairs were related
with area covered of reedbeds in
river valleys.

Despite reported doubts as to
this estimation (Buczek, 2005),
much indicates that at that time
most likely the entire population
of breeding Eurasian Marsh Harrier on this ter-
ritory encompassed by research was related
with the reed beds covering the fish ponds. The
above thesis can be based on the two follow-
ing premises: at that time farming in the
Zamosc region was characterized by very in-
tense stock breeding with a large stock which
contributed to taking advantage of the broad
river valleys with the goal of pasturing or pro-
ducing hay (Statistical Yearbook, 1975). In-
tense agricultural farming (particularly stock
breeding) at that time did not favor the upkeep
of either inter-pond or inter-field reed beds. In
such a situation, only on fish pond complexes
larger areas were maintained which were cov-
ered by high reed beds. These most likely re-
mained in Zamosc region as the only places
available for breeding for the Marsh Harriers.

The above phenomenon which organizes
accessibility of nesting place for Eurasian
Marsh Harriers has an additional lack of legal
protection considered for raptors in Poland.
All birds of prey, in this last of all: Eurasian
Marsh Harriers in Poland were given legal pro-
tection only a few years later, after the survey
undertaken by a team of Blazejewski (1972).
Legal protection produced the reduction of the
number of shot raptors, in this individuals of
the studied species on a scale of the whole of
Poland (Buczek, Keller, 1994). Only after the

taking effect of this protection, at the end of
the 1970’s and 1980’s, there was an increase
in the number of Eurasian Marsh Harriers on
reedbeds of fish ponds of Zamosc region,
which lead to the indicated by Buczek (2005)
stabilization in their number in SE Poland. This
was an effect of reaching conditions meeting
the capacity of the environment of fish ponds
by the population. It was reflected in the data
collected by local bird watchers and presented
by Profus et al. (1992).

The end of the process of filling up of the
ponds by breeding pairs of Marsh Harrier co-
incided with the period of social-economic
changes in Poland at the end of the 1980’s. At
that time there took place a breaking up of the
agricultural sector, which brought the appear-
ance of small inter-field reedbeds and exten-
sive reedbeds in river valleys covered with
meadows till now. In the middle and end of
the 1990’s in the Zamosc region, as much as
1/3 of the population nested in such habitats
(Kitowski, 2000). However, a very clear in-
crease in the number of Red Foxes (Vulpes
vulpes) (Kitowski, 2000; unpublished data of
Polish Hunting Association – Zamosc Branch)
brought a decline in the role of these habitats,
bringing a new the dominating significance of
fish ponds as the basic breeding habitat of
Marsh Harriers in this part of Poland.

Fig. 2. Number dynamics of Eurasian Marsh Harrier on
Nielisz reservoir in 1997–2007.
Рис. 2. Динамика численности болотного луня на
Ниличском водохранилище в 1997–2007 гг.



218 I. Kitowski, G. Pitucha Беркут 16.

Studies done on many species of raptors
point to the influence of availability of nesting
places on population dynamics (Newton, 1979,
1989; Lohmus, 2004), and this also concerns
the population of Marsh Harriers nesting in
Zamosc region. Presently (the first decade of
the 21st century), two contradicting processes
come together. The first process is the distinct
growth of the surface area of reedbeds (from
the beginning of the 1990’s) in river valleys,
which previously were intensively used for the
production of sweetmeats, and the appearance
there of small plots of reedbeds which were
not appropriate for breeding of the considered
raptor. From the beginning of the 1990’s there
also began the process of intensifying fish pro-
duction resulting from economic changes since
the new private owners wanted to maximize
profits in a short time. This process brought
on some ponds desisting of production (an in-
crease in the area of reedbeds), and on other
ponds it brings intensification of the process
of fish production, leading to the reduction of
reedbed area, and cutting down reedbeds dur-
ing breeding, which brought a destruction of
bird nests, including those of the Harriers.

Apart from the availability of nesting

places, the second factor must be discussed
which influences the number of Harriers – it is
the predation from the carnivore mammals.
Former field study on Eurasian Marsh Harri-
ers very clearly showed that increase in the
population of the Red Fox can limited Harrier
populations (Buczek , Keller 1994; Dijkstra,
Zijlstra, 1997). This without a doubt took place
and now, since Zamosc region lays in the ter-
ritory of the sphere which stretches along the
entire Eastern border of Poland on which there
is a massively distributed vaccine against ra-
bies. Rabies and hunting pressure were fac-
tors which for years very strongly limited Red
Fox populations in Poland included Lublin re-
gion (Kitowski, 2000). In such a situation the
population of Eurasian Marsh Harrier can not
be used to its full potential for nesting places
in extensive river valleys (Wieprz, Tanew, Bug,
Wolica, Por) where exist large area covered
by reedbed. On scale of all Poland, the pro-
cess of increase in the number of Red Foxes
found its reflection in the appearance of a drop
in the number of Eurasian Marsh Harrier ap-
pearing during counting on a national scale
(Chylarecki et al., 2006). On the other hand, a
slow growth in the number of Otters (Lutra

Table 2

The comparison of number of breeding pairs of Eurasian Marsh Harrier on main fish
ponds complexes in the Zamosc region
Сравнение числа гнездящихся пар болотного луня на основных комплексах
рыборазводных прудов в Замостском регионе

1971–1972 1984–1990 1993–1997 2006–2007
   Site (Blazejewski et al., (Profus et al., (Kitowski, 2000; (present study)

1972) 1992) present study)

Chmielek – 3 4–5 5
Dub – Swarczow 1 3 8–10 9
Labunie* – 5 6–8 11
Laszczow 1 4 7–9 8
Topornica – 1 1–3 4
Tarnawatka 1–2 1–2 3–4 –

 Total 3–4 17–18 28–39 37

* Pooled  data from “Blonka” and “Has” complexes.
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lutra) is being observed in the Zamosc region,
whose appearance also shows the good condi-
tion of the population of this mammal on the
Bug river and Wieprz and some fish ponds (I.
Kitowski, G. Pitucha – unpubl. data). In the
1990’s, despite the presence of reedbeds in
some water reservoirs related to forests, they
were not inhabited by Harriers (Kitowski,
2000) as in the ponds in: Krasnobrod, Bilgoraj,
most likely caused by the penetration of carni-
vores. Among the indicated reservoirs, birds
presently inhabit ponds only in Krasnobrod,
and in the case of the last fish ponds, on ac-
count of intense economic activity (Bilgoraj).

In summary, these two processes on the
scale of the Zamosc region produced stability
in the number of breeding pairs of Eurasian
Marsh Harriers on water bodies. However, it
is certain that the observed in the 1980’s and
1990’s process of increase in population on
water bodies (Profus et al., 1992; Kitowski,
2000) most certainly underwent a slowing
down (Tables 1, 2). It seems that the above
indicated processes in future years will deter-
mine the dynamics of the population of Eur-
asian Marsh Harriers on the area of Zamosc
region. Every appearance of extensive safe
reedbeds (on water reservoirs) will be used by
the birds, which is what took place on the res-
ervoir in Nielisz, where in a period of 8 years
the number increased by 16 times (Fig. 2). As
to the future fate of the population of Marsh
Harriers nesting on water bodies, one must see
things through the prism of the Paneuropean
nature conservation net “Natura 2000”. In Za-
mosc region the most important breeding sites
of Eurasian Marsh Harriers such as reservoirs
in Nielisz, fishponds in Zakrzew, Dub-Swary-
czow, Laszczow and Zimno were reported to
enter the scope of this net (Boruchalski et al.,
2004; Stachyra et al., 2004a, 2004b; Michal-
czuk, Tchorzewski, 2004).

Without a doubt the future fate of at least
part of the birds will depend on the continu-
ally being resolved problem of the use of lead
bullets by hunters in Poland. Studies done till
present show a noticeable concentrations of
lead in egg shells and bones of Eurasian Marsh

Harriers and other wetland birds from east part
of Poland where hunting practices are com-
mon (Komosa et al., 2007; A. Komosa and I.
Kitowski – unpubl. data).
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ÍÎÂÛÅ ÍÀÁËÞÄÅÍÈß
Î ÄÎÁÛÂÀÍÈÈ ÐÛÁÛ
ÍÀÑÅÊÎÌÎßÄÍÛÌÈ

ÏÒÈÖÀÌÈ

New observations about prey of fishes by
insectivorous birds. - I.R. Merzlikin, A.V.
Sheverdyukova. - Berkut. 16 (2). 2007. - New cases
of catching of small fishes by warblers and Bluethroat
in Sumy (NE Ukraine) are described. [Russian].

В своем прошлом сообщении (Мерзли-
кин, Шевердюкова, 2004) мы уже сообща-
ли о добывании мальков рыб дроздовидны-
ми камышевками (Acrocephalus arundi-
naceus) и зарянкой (Erithacus rubecula).
Дальнейшие наблюдения позволили нам
установить еще случаи добывания рыбы
дроздовидной камышевкой, а также камы-
шевкой-барсучком (Acrocephalus schoeno-
baenus) и варакушкой (Luscinia svecica).

15.05 2005 г. на оз. Чеха, расположенном
в г. Сумы, в период с 914 по 936 видели как
кормившиеся в разных местах тростнико-
вых зарослей камышевка-барсучок и самец
варакушки ловили насекомых. Время от
времени птицы спускались на лежащие на
воде стебли тростника и склевывали с них
беспозвоночных. Птицы, оказавшись у

кромки воды, выхватили из воды по маль-
ку предположительно верховки (Leucaspius
delineatus) и проглотили его. Больше случа-
ев добывания ими рыбы мы не наблюдали.

12.08 в 655 наблюдали за парой дроздо-
видных камышевок, кормивших трех сво-
их слетков. Одна из взрослых птиц собира-
ла корм среди ветвей растущего на берегу
высокого клена американского, а вторая –
шныряла среди редкого тростника и пери-
одически присаживалась на выступающие
из воды корни деревьев и плавающие вет-
ки и доски. Сидя на доске, она выхватила
из воды малька рыбы и отнесла его слетку,
после чего продолжила поиски корма, но
рыба больше ей не попадалась.

ËÈÒÅÐÀÒÓÐÀ

Мерзликин И.Р., Шевердюкова А.В. (2004): О добыва-
нии рыбы некоторыми птицами. - Беркут. 13 (2):
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ñàìåö. Â ïåðâîì íàðÿäå ïîõîæ ïî îêðàñêå

íà âçðîñëóþ ñàìêó, íî ãðóäü è áîêà ó ñàìöà

íåñêîëüêî ðûæåå. Êàéìû íà ïåðüÿõ áîëü-

øèíñòâà ïòåðèëèé óçêèå. Îí îòëè÷àåòñÿ îò

ñàìêè òàêæå ïÿòíèñòûì èëè èñ÷åð÷åííûì

íèçîì òóëîâèùà è áîëåå òóñêëûìè êðîþ-

ùèìè êðûëà. Ïî îïåðåíèþ êðûëà â ýòîì

âîçðàñòå ïîëû õî-

ðîøî ðàçëè÷èìû,

êðûëî èìååò â îá-

ùèõ ÷åðòàõ òó æå

ðàñöâåòêó, ÷òî è ó

âçðîñëûõ. Ó ìîëî-

äûõ ñàìöîâ êðîþ-

ùèå êðûëà áóðûå

ñî ñâåòëûìè îëèâ-

êîâî-ñèçûìè êàé-

ìàìè, ó ñàìîê çåð-

êàëî îáû÷íî ïàëå-

âî-êîðè÷íåâîå áåç

èëè ñ î÷åíü ñëà-

áûì çåëåíûì îò-

ëèâîì. Êðîþùèå

áóðûå èëè àñïèä-

íî-áóðûå ñ óçêèìè

áîëåå ñâåòëûìè

êàéìàìè. Êëþâ

ðîãîâîãî öâåòà,

íîãè áóðûå (Òó-

ãàðèíîâ, 1941;

Èñàêîâ, 1952; Ba-

uer, Glutz von

Blotzheim, 1968;

Cramp, Simmons,

1983; Ëèíüêîâ,

2002). Âçðîñëàÿ

ñàìêà, ñ êîòîðîé

ñõîæ ïî îêðàñêå

ìîëîäîé ñàìåö,

ñâåðõó òåìíî-áó-

ðàÿ, âñå ïåðüÿ ñ

áëåäíûìè êðàÿìè.

Áîêà ãîëîâû ñâåò-

ëåå, ÷åì ó ñàìöà;

â îñíîâàíèè íàä-

êëþâüÿ ïî åãî ñòî-

ðîíàì, áåëûå ïÿò-

íûøêè, à ÷åðåç

ãëàç îò êëþâà ïðîõîäèò áóðîâàòàÿ ïîëîñêà.

Ïîäáîðîäîê è ãîðëî áåëîâàòûå. Øåÿ â ìåë-

êèõ ïðîäîëüíûõ ïåñòðèíêàõ. Çîá è áîêà ðû-

æåâàòûå, ñ òåìíûìè áóðûìè öåíòðàìè ïå-

ðüåâ. Ãðóäü è áðþøêî áåëîâàòûå, ñ íåÿñíû-

ìè ìåëêèìè ïÿòíàìè, íèæíèå êðîþùèå

õâîñòà ñ òåìíûìè öåíòðàìè. Ìàõîâûå è èõ

Îêðàñêà òèïè÷íîãî è àáåððàòèâíîãî (ñïðàâà) ýêçåìïëÿðîâ ÷èðêà-

òðåñêóíêà. Âèä ñâåðõó (à) è ñíèçó (á).

Coloration of typical and aberrative (right) exemplars of the Garganey.

View from above (à) and below (á).

à

á
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�CMIKHNMCE[	d f �	fCOFaWKPSPHCNE	�W f �	�JCNH[JSP	� f �	xEFEINJa	\ ~ 		|HU	OMIM	EC

KEGH	FMFH	ZJFO	KVHSJHK	ED	\MGMC	XHCJCKWLM                                                                          +..

�FJKPSPHCNE	~ | �	�MZLECE[KNM��FJKPSPHCNE	  ̀� 	\E	IPH	EFCJIPEDMWCM	ED	IPH	bEUHF	�HKCM	FJ[HF   +k-

>EFLFMN
bMGHNPE[	�W � 	XHSWLJMFJIJHK	ED	SELECJML	ZFHHOJCQ	ED	IPH	RLMSN�CHSNHO	�FHZH	JC	DEFHKI�KIHVVH

]ECH	ED	IPH	TEWIP	jFMLK                                                                                                         +k.
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�EGZFE[KNJ	~ w 	fZEWI	ZFHHOJCQ	ED	�FHMIHF	TVEIIHO	`MQLH	JC	�HKIHFC	MCO	TEWIPHFC	jNFMJCH     gh@

xJIEUKNJ	B �	XJIWSPM	� 	bECQ	IHFG	SPMCQHK	JC	IPH	VEVWLMIJEC	KJ]H	ED	IPH	`WFMKJMC	�MFKP

�MFFJHF	ZFHHOJCQ	EC	GMJC	UMIHF	ZEOJHK	ED	�MGEKS	FHQJEC�	HMKI	XELMCO                                g+5

RMFZM]aWN	` ~ 	TaCSPFECEWK	ZFHHOJCQ	ED	�WLL�ZJLLHO	\HFCK	JC	IPH	KIHVVH	\FMCK�jFMLK              gg+

xJIEUKNJ	B �	XJIWSPM	� 	�JHI	ED	IPH	`WFMKJMC	\MUCa	YUL	JC	DMFGLMCO	ED	HMKI	XELMCO                gg@
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TUMLLEUK	JC	WFZMC	PMZJIMIK�	T�	XELMCO                                                                               g5g

fUMC	� | �	fUMC	� T 	fLIJIWOJCML	FMCQH	MCO	FHLMIJ[H	MZWCOMCSH	ED	DJ[H	KVHSJHK	ED	IJIK

JC	�MSPJMFM	|MIJECML	XMFN�	�W]MDDMFMZMO�	f]MO	xMPKGJF�	XMNJKIMC                                    g-h
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PMZJIMIK	ED	`MKIHFC	XELMCO                                                                                                     g--
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BCOJ[JOWML	[MFJMZJLJIa	ED	KECQ                                                                                                g6-
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xEKPHLH[	f B �	RHLMKPNE[	B � 	fCEGMLEWK	FWDEWK	SELEFMIJEC	ED	ZEOa	VLWGMQH	ED	IPH

�MFQMCHa	:	M	CHU	MZHFFMIJEC                                                                                                 g.h
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xEKIaWKPJC	~ f �	XELWOM	f � 	�MIHFDEUL	SHCKWK	JC	MFHM	ED	xaJ[	JC	UJCIHF	ghh@ighh6            g.@

�EGMKPH[KNa	T ~ 	�MIHFJMLK	EC	KEGH	ZJFOK	ED	DEFHKI	\KJQMCKNH	�wPHFCJQJ[	FHQJEC�                  g..

�M]WGOMF	f �	xWGMF	X 	dEEKIJCQ	ZHPM[JEWF	ED	dESN	XJQHECK	MCO	dJCQ	�E[HK	JC	bWSNCEU�

BCOJM                                                                                                                                      g.k

xCaKP	| X 	dHIFEKVHSIJ[H	CEIH	MZEWI	ZFHHOJCQ	ED	IPH	dELLHF	CHMF	TWGa                                    gkh

TN[EFIKE[M	� � �	xCaKP	| X 	�EFGJCQ	ED	WFZMCJKHO	VEVWLMIJEC	ED	wELLMFHO	�LaSMISPHF	JC

TWGa	�|`	jNFMJCH�                                                                                                               gk+

�M[JMLE[	` ~ �	\MZMSPJKPJC	~ � �	�MNWKPH[	| | 	TIMIWK	�EWKIMSPHO	�MFZLHF	JC	TMFMIE[

FHQJEC�	dWKKJM                                                                                                                       gk5
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bWQE[Ea	f ` 	fZEWI	]EEQHEQFMVPJS	KIMIWK	ED	LMNH�KHM	SEMKIK	MCO	JKLMCOK	ED	GHOJML	VMFI	ED

XMLMHMFSIJS                                                                                                                             gk@
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