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Abstract

Background: The Common Pochard (Aythya ferina) (hereafter Pochard), a widespread and common freshwater
diving duck in the Palearctic, was reclassified in 2015 from Least Concern to Vulnerable IUCN status based on rapid
declines throughout its range. Analysis of its status, distribution and the potential causes for the decline in Europe has
been undertaken, but there has never been a review of its status in the major part of its breeding range across Russia
to the Pacific coast.

Methods: We reviewed the scientific literature and unpublished reports, and canvassed expert opinion throughout
Russia to assess available knowledge about changes in the species distribution and abundance since the 1980s.

Results: While accepting available information may not be representative throughout the entire eastern range of the
species, the review found marked declines in Pochard breeding abundance in the last two decades throughout Euro-
pean Russia. Pochard have also declined throughout Siberia. Declines throughout the steppe region seemed related
to local drought severity in recent years, necessitating further research to confirm this climate link at larger spatial
scales. Declines in the forest and forest-steppe regions appeared related to the major abandonment of fish farms in
western Russia that had formerly provided habitat for breeding Pochard. However, hyper-eutrophication of shallow
eutrophic lakes, cessation of grazing and haymaking in floodplain systems necessary to maintain suitable nesting
habitat and disappearance of colonies of the Black-headed Gull (Chroicocephalus ridibundus) in a number of wetlands
were also implicated. Increasing invasive alien predator species (e.g. American Mink Neovison vison and Raccoon

Dog Nyctereutes procyonoides) and increasing spring hunting were also thought to contribute to declines. Reports of
expansion in numbers and range only came from small numbers occurring in the Russian Far East, including on the
border with China and the long-established isolated population on Kamchatka Peninsula.

Conclusions: Widespread declines throughout the eastern breeding range of the Pochard give continued cause

for concern. Although we could address all the potential causal factors identified above by management interven-
tions, we urgently need better information relating to key factors affecting site-specific Pochard breeding success and
abundance, to be able to implement effective actions to restore the species to more favourable conservation status
throughout its breeding range.
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Background

Northern temperate zone wetlands are host to a guild
of small to medium sized freshwater diving omnivo-
rous duck species of the genus Aythya, which feed either
within the water column or on benthic food resources.
Some Aythya species of restricted distribution and spe-
cialism have shown recent declines in abundance and
are subject to conservation actions (such as the Ferrugi-
nous Duck A. nyroca and Baer’s Pochard A. baeri, Pet-
kov et al. 2003; Wang et al. 2012). The majority are more
widespread in North America or Eurasia and are impor-
tant huntable species, for which reason their population
status and trends have been subject to monitoring for
many years. In North America, all but the Lesser Scaup
(A. affinis) (Afton and Anderson 2001) have shown sta-
ble or slightly increasing abundance back to the mid-
1950s (U.S. Fish and Wildlife Service 2019). In Eurasia,
both the Tufted Duck (A. fuligula) and Common Pochard
(A. ferina) (hereafter Pochard) were widespread, com-
mon and expanding in range in Western Europe until the
1980s and 1990s (Wetlands International 2017). In the
case of the Pochard, numbers have shown particularly
dramatic declines since that time, especially in western
Europe where the species has been reasonably well moni-
tored, making this species a particular focus for conser-
vation concerns (Fox et al. 2016).

The Pochard is a predominantly freshwater diving
duck, common and widespread as a breeding species
south of the tundra and northern taiga across the Palearc-
tic from Far East Russia and the Daurian steppe lakes of
eastern Mongolia in East Asia across to Iceland in the
extreme west of Europe (Kear 2005). It winters west and
especially south of its breeding range throughout Europe,
North Africa, Mediterranean, Black and Caspian Seas,
the Indian subcontinent, through to southern China,
Korea and Japan (Kear 2005). Most recent estimates sug-
gest a global population of between 1.23 and 1.33 million
individuals (Wetlands International 2019), but showing
substantial declines throughout the range compared to
the last estimate of 1.95-2.45 million reported from the
same source in Fox et al. (2016). After expansion in its
western European range since the 1850s, serious reduc-
tions in range and abundance from the late twentieth
century resulted in the upgrading of the Pochard from
IUCN category Least Concern to Vulnerable on the basis
of a 30-40% population decline over three generation
spans (22.8 years; BirdLife International 2015). Winter
counts in western Europe showed declines of 50% from
the late 1980s to 2012 to number just 150,000 individuals

and similar declines in the Mediterranean/Black Sea
region to 600,000 there (Nagy et al. 2014). Pochard feed
on plant and animal food obtained by diving, especially
the oospores of Charaphytes and the fruits of submerged
macrophytes such as Potamogeton and Polygonum spp.
(Olney 1968; Cramp and Simmons 1977). The depend-
ence on relatively meso- and eutrophic waters with a
clear water column in which such plants are most abun-
dant and accessible makes the species susceptible to
changes in freshwater trophic states and water transpar-
ency because of eutrophication (e.g. Fox et al. 2019). In
a comprehensive review of the factors affecting recent
declines in the population in Europe, Fox et al. (2016)
concluded, based on expert opinion, that intensification
and abandonment of freshwater fish farming and hyper-
eutrophication of shallow eutrophic lakes were likely the
major causes of these declines, although the contribution
from other factors could not be ruled out.

The Pochard is a relatively new breeding species in the
temperate forest subzone of Eastern Europe, established
as a breeding species in the central part of European
Russia and the Baltic States by the end of the nineteenth
century (Polyakov 1910; Tischler 1941; Kalela 1949).
Pochard arrived as a breeding species to Belarus, north-
ern Ukraine and northwest European Russia during the
first 2 decades of the twentieth century (Merikallio 1929;
Fedyushin and Dolbik 1967; Malchevsky and Pukinsky
1983; Lysenko 1991). Its distribution in the temperate
subzone is fragmentary, breeding in shallow eutrophic
water bodies with rich aquatic vegetation, mainly in open
landscapes (Viksne et al. 2010). It was a rare breeder
throughout much of the temperate subzone in the early
twentieth century (Ivanauskas 1959; Ptushenko and
Inozemtsev 1968; Vyazovich 1973), but numbers rapidly
increased in the 1960-1980s, which coincided with a
period of construction of major fishpond systems, as well
as the creation of reservoirs and other artificial wetlands
suitable for nesting Pochard in the region.

Throughout the region, Pochard breed on islets of
floating plants or reed swamps in lakes and artifi-
cial water bodies, on open islets or on tussocks in wet
meadows and sedge swamps, including near small lakes
and oxbows in floodplains (Ptushenko and Inozemt-
sev 1968; Malchevsky and Pukinsky 1983; Mischenko
1985; Zubakin et al. 1998; Sotnikov 1999). Many breed-
ing Pochard use artificial water bodies (e.g. fishponds,
storage reservoirs, peat cuttings, sedimentation ponds
etc.), e.g.>50% in the Moscow Region were reported
from fishponds in the 1980s (Mischenko and Sukhanova
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2006). The highest breeding temperate forest subzone
densities were recorded on shallow eutrophic lakes (up
to 30 pairs/100 ha), in floodplains of lakes/rivers (up to
20 pairs/100 ha) and on fishponds (up to 21 pairs/100 ha;
Viksne et al. 2010). The largest reported aggregations of
Pochard have been associated with colonies of Black-
headed Gull (Chroicocephalus ridibundus), Common
Gull (Larus canus) and Black Tern (Chlidonias niger)
(Mischenko 1985; Sotnikov 1999; Voronov et al. 2016)
because of the protection against predator species that
these provide (Viksne 1997; Véddnanen 2000; Ostrovsky
and Natykanets 2005; Khrabry 2016; Vaéndnen et al.
2016). However, in the steppe zone (extending to the
Azov Sea) Pochard avoid gull colonies, particularly those
of Caspian Gull (Larus cachinnans), which is a serious
predator of Pochard nests (Zavjalov et al. 2005 and see
later).

Europe constitutes less than one third of the breed-
ing range of the species, so what is happening elsewhere
in the range? Regular mid-winter counts in Japan, in
the very far eastern wintering areas increased from the
1970s, peaked in the 1990s and have declined since that
time, very much in parallel to trends in Europe and the
Black Sea/Mediterranean regions (Biodiversity Centre
of Japan 2019), but mid-winter monitoring elsewhere
in Asia provides less clear trends (Mundkur et al. 2017).
Pochard commonly breed in central and southern parts
of European Russia, penetrating into the mid-taiga sub-
zone of the boreal forest, reaching southern Karelia and
Onezhskoye Lake and approximately 60° north in the east
of the European Russia (Stepanyan 2003). In the taiga
forest zone, its distribution is fragmentary because most
water bodies tend to be oligotrophic, whereas Pochard
prefer to breed in shallow (typically 1-2.5 m) rich meso-
trophic or eutrophic water bodies located mainly in open
landscapes, typically with rich aquatic vegetation. Such
wetlands are more common in the forest-steppe and
especially steppe zones from European Russia through-
out Siberia, reaching to Kamchatka and Khanka Lake in
the extreme east (Syroechkovskiy 2011). One possible
means of assessing the conservation status of the spe-
cies in the major part of its breeding range to the east
of Europe is therefore to assess changes in recent breed-
ing distribution and abundance within the Russian Fed-
eration. For this reason, we here review the scientific
literature and unpublished reports to assess available
knowledge about changes in the species distribution and
abundance since the 1980s.

Methods

We took a similar approach to that of Fox et al. (2016),
contacting regional experts throughout European and
Siberian Russia to the Far East. We attempted to compile
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information on local and regional Pochard status and
trends from a literature search of published sources,
as well as unpublished count databases and reports for
as many regions as possible. Total counts of breeding
Pochard are presented from sites subject to long-term
investigations of the species in European Russia and Sibe-
ria (mainly from eutrophic lakes, fishponds and water
reservoirs) based on either round counts (observers cir-
cling water bodies on foot or in a boat) or point counts
(censused from fixed points on the shore, after Koski-
mies and Viisianen 1991). Standard line transect methods
determining breeding densities of ducks (counting ducks
in selected routes of up to 5 km, within 400 m wide zone)
were applied at certain sites (mainly river sections, in
floodplains and coastal lagoons). Nesting pair abundance
was estimated by counting females with or without males
during the local breeding period. Standard total counts
and line transect methods based on aerial or boat surveys
were used to estimate post-breeding Pochard abundance
(particularly in coastal wetlands of the Azov and Cas-
pian Sea) using the methods of Komdeur and Bertelsen
(1992). The objective was to develop a spatially explicit
profile of past and current breeding status (over what-
ever timespan might be available), to estimate the trend
in abundance of breeding pairs over the last two decades
for short-term trends and since the 1980s where possible
for longer-term trends. We canvassed opinion about the
likely factors to have differentially affected female sur-
vival and reproductive output (e.g. predation pressure),
as well as in habitat quality change affecting food avail-
ability and quality, nesting cover and general attractive-
ness to breeding Pochard. While we fully appreciate that
much of the information so derived is fragmentary and
with many gaps, we face the reality that there exist few
other sources of data upon which to base our assessment
of the population status of this species in these parts of
its breeding range.

Results

European Russia

Data are available on changes in breeding Pochard abun-
dance from 22 survey sites located in 14 administrative
regions in European Russia as shown in Fig. 1, discussed
below in the context of the 3 major biomes occupied by
the species.

Forest zone

The Pochard was only an occasional breeder in the Len-
ingrad Region until colonisation in the first 2 decades
of the twentieth century (Merikallio 1929; Malchevsky
and Pukinsky 1983). By the late 1960s, Pochard were
commonly breeding on Ladozhskoye Lake and in South
Karelia (Neifeldt 1970), with the greatest densities on the
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Fig. 1 Location of the sites/wetlands with regular data on breeding Common Pochard habitat and abundance in European Russia. Numbers on the
map correspond to numbers used to identify sites/wetlands in text

Rakovye Lakes (site 1, Fig. 1) in Karelia, the Narvskoye
reservoir and where the Svir River empties into Ladozh-
skoye Lake (Malchevsky and Pukinsky 1983). Eastwards
from the river Volkhov, Pochard were very rare even
in the 1990s due to lack of suitable water bodies. By
2011-2015, the annual post-breeding Pochard popula-
tion in the Leningrad Region was estimated at 3000-4000
(adults and juveniles combined, State Hunting Inven-
tory of the Leningrad Region in litt). At Rakovye Lakes,
numbers of breeding pairs increased from 400 pairs in
1925 (Merikallio 1929) to c. 500 pairs in the early 1970s
(Moskalev 1977) but fell back to c. 30 pairs in 1999 and
2000 (Iovchenko 2012; Khrabry 2016).

In the Vologda Region, only the large shallow Lake
Vozhe (site 2, Fig. 1) held more than 100 breeding pairs
(2010-2013), although trends are unknown (Miklin et al.
2013); elsewhere in this region, there has been a fivefold
decline in breeding Pochard numbers on small shallow
lakes and former gravel pits (D. Shitikov pers. comm., site
3, Fig. 1).

Pochard bred commonly in the Kaliningrad Region
(former Eastern Prussia) in the 1930s, especially in the
Neman Delta, Curonian and Vistula Lagoons (Tischler
1941), but have declined significantly in the last thirty
years (Grishanov and Svazas 2013). Breeding numbers
in the southern part of the Curonian Lagoon (site 4,
Fig. 1) declined from more than 100 pairs in 1940 (Tisch-
ler 1941) to irregularly single breeding pairs in the last
decade, where staging migratory numbers also declined
from 3000 in 2000 to 1000 in 2010 (Grishanov and Svazas
2013).

Pochard first bred in the Moscow Region in 1890 and
spread to nest on several lakes in the early 1900s (Polya-
kov 1910), although remaining rare until the late 1950s
(Ptushenko and Inozemtsev 1968). Shallow lakes on peat
exploitation sites formerly supported up to 17 broods
km? (site 5, Fig. 1; Mischenko 1985), but by 2018, these
areas were completely over grown by Wild Rice (Zizania
aquatica) and Pochard were absent. During the 1950s
and 1960s, 185 km? of reservoirs, 67 km? of fishponds
and 243 km? of peat extraction sites were created in this
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region. Such novel, artificial wetlands (with many small
islands, shallow water and abundant colonies of gulls/
terns) provided ideal conditions for breeding Pochard.
Moscow Region fishponds held up to 200 breeding pairs
in early 1980s, many supporting high breeding densities
(up to 24-25 pairs per 100 ha within gull colonies, Mis-
chenko 1985; Sukhanova 1996), although numbers have
fallen since. Currently, only small numbers breed irreg-
ularly on certain fishponds, as for example at Biserovo
fishponds (site 6, Fig. 1) where numbers fell from 27 pairs
during 1981-1983 to only 3 in 2018 (Fig. 2). Loss and/
or deterioration of the open water habitats in the Mos-
cow Region since 2000 has caused the almost total dis-
appearance of Pochard as a breeding species (Mischenko
and Sukhanova 2006). The Vinogradovo Floodplain (site
7, Fig. 1) is one of the few natural floodplain wetlands
in the Moscow Region, extending to some 50 km?. This
area supported up to 200 breeding females in the early
1980s (Zubakin et al. 1998), but numbers declined mark-
edly during the 1990s, with no breeding birds recorded
in 1999-2004 (Mischenko and Sukhanova 2016a). Since
then, numbers have varied widely from just two females
in 2005 to a maximum of 57 in 2013, but numbered
less than five in 2017 and 2018. In contrast, numbers of
breeding Pochard using abandoned flooded peat cuttings
from the middle of the last century in Ivanovo Region
(site 8, Fig. 1) have showed fewer signs of recent decline
since the early 2000s (Chudnenko 2017). Breeding
Pochard also declined from c. 20 pairs in the early 2000s
to none in 2017 Kasplyanskiy Fishponds (c. 300 ha, site 9,
Fig. 1) in Smolensk Region.

Breeding Pochard were never abundant in the Chu-
vashya Republic and remain fragmentary in their dis-
tribution, numbering c. 200-300 breeding females
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Fig. 2 Annual numbers of Common Pochard broods observed in
Biserovo Fishponds, Moscow Region during 1981-2018, asterisks
indicate years lacking data
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(Voronov et al. 2016), some on ponds in the cities of
Alatyr and Novocheboksarsk (sites 10 and 11, Fig. 1;
Glushenkov et al. 2007; Voronov et al. 2016). Numbers
in Alatyr have fluctuated without trend from the late
1990s to the present, whereas Novocheboksarsk num-
bers fell from 15-28 pairs during 2001-2007 to 1-3
pairs during 2009-2011 following the loss of large gull
colonies (Voronov et al. 2016). Only in the Kirov Region
have slight increases in numbers of breeding Pochard
been recently registered in Nagorskiy (site 12, Fig. 1) and
Podosinovskiy Districts (site 13, Fig. 1; V. Ryabov, pers.
comm.).

Forest-steppe zone
Pochard have always been rare, sporadic and widely dis-
tributed in the forest-steppe zone until the mid-twenti-
eth century. Local breeding was confined to a few large
floodplains with networks of shallow-water oxbow lakes
and well-developed aquatic vegetation, mainly in the
Don floodplain below Voronezh. However, the con-
struction of reservoirs, fishponds, sedimentation ponds,
cooling ponds for power stations and other artificial wet-
lands created new habitats for nesting Pochard, result-
ing in marked increase in numbers in the late twentieth
century. In fishponds and certain reservoirs, the devel-
opment of abundant aquatic vegetation has been asso-
ciated with local increases in abundance of Pochard,
which has become a common breeding species. Locally
its abundance has approached that of the Mallard Anas
platyrhynchos, although always patchy in its breeding dis-
tribution (Numerov 1996; Klimov et al. 2004). However,
since 2000, the species is reportedly in decline, especially
at important sites for their concentrations of breed-
ing Pochard. 20-40 Pochard broods per 100 ha were
recorded at the Gryazinsky Fishponds (site 14, Fig. 1)
during 2000-2010, with several hundred individuals
counted post-breeding (Sarychev and Batishchev 2012),
but this has fallen to 5-10 broods per 100 ha since then.
Pochard did not breed in the Penza Region before
the first record in 1978 (15 broods at Bobrovoye Lake),
after the establishment there of a Black-headed Gull col-
ony (see Frolov 2017). At Ust’-Uzinskiy fishponds (site
15, Fig. 1), Black-headed Gulls first nested in 1981 and
Pochard breeding (5 broods) followed in 1982, increas-
ing to 30 pairs counted in 1986. In 1990, the gull colony
shifted to urban ponds in Penza city (site 16, Fig. 1) and
Pochard followed them there (where up to 10 pairs have
occurred since under the protection of gulls and Black
Terns). Pochard abandoned the Ust’-Uzinskiy fishponds
after 1989 in the absence of the gulls (Frolov 2017). The
current breeding Pochard population in the region is
estimated at about 250—500 breeding pairs, but continues
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to decline, especially at key sites, such as the artificial lake
at Selitbenskoye (site 17, Fig. 1; Frolov 2017).

Steppe zone

The steppe zone has always represented the core Pochard
breeding zone in European Russia. Interestingly in this
biome, especially south in the core steppe zone (extend-
ing to the Azov Sea), Pochard avoid gull colonies, par-
ticularly those of Caspian Gulls which predate eggs and
ducklings (Zavjalov et al. 2005).

Breeding Pochard were common and widespread in the
Saratov Region during the 1990s, especially on islands in
the large Volga River reservoirs, large ponds and smaller
reservoirs with abundant emergent and submerged veg-
etation (Zavjalov et al. 2005). In more traditional Pochard
breeding habitats provided by steppe ponds, for instance
in the Pugachevskiy district, numbers settling to breed
always varied with local hydrological conditions, vary-
ing between 2.4 birds per 1 km of shoreline in 1992
(a dry year) and 5.2 birds in 1990 (a year with higher
water levels, Zavjalov et al. 1997). Nevertheless, in many
areas, breeding Pochard densities in steppe ponds have
declined markedly in the last 10-15 years. For instance,
few remain in the Eruslan River valley, which formerly
held densities of 32.7 birds km? in 1998—2002 (Sarant-
seva 2003) while numbers in an area of 443 km? in the
Saratovsky Nature Reserve in the Saratov Region (site 18,
Fig. 1) have declined to just 15-20 pairs (A. Belyachenko,
pers. com.). Although summering Pochard on the lakes
of the Sarpinskaya Lowland in the Volgograd Region
(site 19, Fig. 1) have remained at around 2200 birds dur-
ing 2000-2018, most are moult migrant males from
elsewhere in the region, so are unlikely to reflect local
breeding abundance (Bukreev and Chernobay 2011; Mis-
chenko and Sukhanova unpubl. data).

Nesting Pochard associated with heronries in shallow
lagoons along Azov Sea coasts have declined dramati-
cally since 2000. Up to 700 birds were regularly counted
post-breeding in the Priazovsky Nature Reserve in the
Krasnodarskiy Region (site 20, Fig. 1) in the 1980s and
1990s, compared to few in 2011 and 2012 (Tilba and
Mnatsekanov 2014). As elsewhere, post-breeding moult-
ing numbers of Pochard have remained numerous over
the same period, albeit showing major year-to-year abun-
dance. Regular counts in July/August of aggregations
along Azov Sea coasts have detected up to 36,500 indi-
viduals, but local annual abundance varies enormously,
likely dependent on local and regional hydrological and
climatic conditions throughout adjacent areas in Ukraine
and Russia. In the Dagestan Republic, the Caspian Sea
coastal lagoons of Sulak and Turali (sites 21 and 22,
Fig. 1), annual Pochard breeding numbers have declined
since the peak in 1999 (Fig. 3, Vilkov in press).
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Sulak and Turali lagoons combined, Caspian Sea, Dagestan Republic
of Russia during 1995-2015 (Vilkov in press)

In summary, declines in breeding Pochard abundance
in the last 20 years have been reported from five admin-
istrative regions in the steppe and steppe-forest zones of
European Russia, compared to stable trends in only one
region (Fig. 4).

The total breeding population in European Russia was
estimated at about 90,000-120,000 pairs in 2017 (Mis-
chenko 2017), compared to 95,000—265,000 pairs in 2004
(Mischenko 2004).

Siberia

Pochard breed in a continuous belt across Eurasia,
throughout the steppe and southern forest zones of
Siberia, reaching Yakutia in the east and north and the
taiga to the north (Ryabitsev 2014). In West and Central
Siberia, Pochard breed mainly in wetlands in the forest-
steppe and steppe, especially in more open areas, becom-
ing rarer and more patchily distributed in the taiga biome
(Ryabitsev 2014). Post-breeding Pochard abundance in
the 1990s was estimated at 700,000 individuals (Krive-
nko and Vinogradov 2008), but marked declines have
been reported at monitored sites since that time. Here,
we summarise the available data on changes in Pochard
abundance from seven areas of Siberia (Fig. 5).

In the Tobol and Ishim forest-steppe area (site 1, Fig. 5)
in southern Tyumen Region, West Siberia, the Pochard
was a very abundant breeding species in the 1970s, with
83,500 breeding pairs estimated in 1970. By the late
1970s, numbers were already declining, with 36,500 pairs
estimated in 1977 and 12,800 in 1985 (Azarov 1991),
while a further three-fold decline in numbers of breeding
pairs was reported during 2000-2015 (Tarasov 2015).

On the lakes of the Kulunda steppe (West Siberia, site
2, Fig. 5) Pochard remains the most abundant breeding
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duck species although showing major fluctuations in
numbers linked to summer drought conditions. However,
the trend in overall abundance has been downwards,
with May/June densities at monitored sites falling from a
mean of 41.5+5.0 SE birds km? in the 1970s to 5.6+1.3
in the 1990s and 13.0 £ 0.6 in the 2000s (Mikhantyev and
Selivanova 2016).

The southern steppes and forest-steppes of Western
Siberia experienced severe droughts during 1975-1985,
causing the lowest ever recorded water levels in steppe
lakes during the mid-1980s and marked declines in
breeding Pochard abundance during that period (Tara-
sov 2015; Mikhantyev and Selivanova 2016). Following a
period of increased precipitation, water levels in lakes of
the region increased from the 1990s until the mid-2000s,
during which period breeding Pochard increased on the
Kulunda steppe lakes. Following another very dry period
in the hydrological cycle starting in 2005, Pochard have
again shown a three-fold decline in breeding Pochard
numbers in the Tobol and Ishim forest-steppe areas
(Tarasov 2015).

Numbers of Pochard counted in early summer in the
Krasnoyarsk Region forest-steppe zone of Central Siberia
(site 3, Fig. 5) declined from a maximum of 91,000 and an
annual mean of c. 43,000 in the 1980s to about c. 14,500
individuals in 2003 (Zhukov 2006).

Pochard abundance monitored at three sites at Lake
Baikal during the 1980s and 2000s showed declines in
the proportion of Pochard of total duck numbers in the
Selenga river delta in Buryatia Republic (site 4, Fig. 5)
from the 1980s to 2009 (Fefelov et al. 1995, Fefelov in
litt.). Pochard broods counted on Irkutsk urban wet-
lands (site 5, Fig. 5) fell from 40-70 broods annually in
the late 1980s (Melnilkov et al. 2003) to just 10 in 2007
(Fefelov et al. 2009). However, an increase in numbers
and breeding range was reported over the same period in
the southern part of Irkutsk Region (site 6, Fig. 5, Fefelov
et al. 2009).

In the late twentieth century, Pochard bred in the
upper and middle Vilyui River basin, Yakutia Republic,
well to the north of the continuous range of the spe-
cies (Andreev 1987; site 7, Fig. 5). However, the species
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had disappeared from the upper catchment in the 1990s
and 2000s (Degtyarev 2007) and had become rare in the
mid-Vilyui area, mostly confined to islands with colonies
of Black-headed and Little Gull (Hydrocoloeus minutus)
(Degtyarev 2004, 2007).

Russian Far East

In the Russian Far East, the only known, isolated breed-
ing site for Pochard throughout the 18" to twentieth cen-
turies has been on Kamchatka Peninsula (site 8, Fig. 5).
Georg Steller recorded Pochard there in June 1774 while
adult and juvenile females were shot in the same area in
1930 (Lobkov 1986). Several individuals were recorded in
this site in 1976 (Gerasimov and Gerasimov 2008). Some
500-1000 breeding and non-breeding Pochard were esti-
mated to summer in Kamchatka in the 2010s, where the
local breeding population is reported to be increasing
(Gerasimov and Gerasimov 2014), although still confined
to the Kamchatka River and adjacent lakes (Lobkov et al.
in press).

On Sakhalin Island, breeding Pochard have been
recorded on Nevskoye Lake on the Okhotsk Sea coast
(site 9, Fig. 5). Pochard first bred there in the 1940s
(Takahashi 1942) with a second record from the mid-
1980s (Voronov et al. 1983) and have bred there irregu-
larly in very small numbers since.

Along the continental coast of Russian Far East, the
Pochard was a rare vagrant species in the 1930s and
remained so from the late 1940s to the early 1950s
(Shulpin 1936; Vorobiev 1954, 1968). In the early 1960s,
the Pochard began to become common on migration in
the south-west close to the border with China and num-
bers migrating reported in this region have increased
in the last two decades (Elsukov 2005, 2013). Rare sum-
mer records in the 1960s and 1970s were reported from
the Lake Khanka lowlands (Polivanova 1971; Glush-
chenko et al. 2006) and after returning in June 2003, three
broods were observed there in June 2004 (Glushchenko
et al. 2005). Since 2005, the Pochard has been a regular
breeding species in the Lake Khanka lowlands, near Dal-
nerechensk (site 10, Fig. 5) and numbers are increasing
(Glushchenko et al. 2016), now spreading to breeding
areas further south near Nakhodka (site 11, Fig. 5).

Vagrant Pochard were first reported along the Amur
River in the late 1980s and although still rare, in increas-
ing numbers have been reported since 2006 (Antonov
and Parilov 2009), culminating in possible breeding dur-
ing 2005-2017 on a small reservoir near Lazorevka (V.
Dugintsov, pers. comm., site 12, Fig. 5).
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Discussion

Potential explanations for declines in European Russia
Summarising the overall trends in breeding abundance
of Pochard in 14 administrative regions of European Rus-
sia, there were marked declines in the last two decades
in 10 (Fig. 4). A slight increase was reported from only
one region, while populations remained probably stable
in three regions, mostly in eastern European Russia.

The core breeding population of the Pochard in Euro-
pean Russia are undoubtedly concentrated on wetlands
in the steppe region. Such wetlands tend to be highly pro-
ductive biologically, but being in semi-arid environments
are highly susceptible to frequent hydrological fluctua-
tion. A common feature of the Russian and Ukrainian
ornithological literature is that the peak Pochard breed-
ing densities were reported throughout the nineteenth
and twentieth centuries, a period when many wetlands
in this arid zone were relatively well recharged with rain
and groundwater annually (Isakov and Ptushenko 1952;
Lysenko 1991; Klimov et al. 2004; Krivenko and Vino-
gradov 2008). This has certainly not been the case in the
same regions during the last two decades. For instance,
the lake ecosystems of the Sarpinskaya lowlands in the
Kalmykia Republic are very typical of very many simi-
lar systems throughout the steppe zone, important for
their breeding and post-breeding moulting aggregations
of Pochard (Ryazanova and Kravchuk 2017). The area of
open water in one of these lakes, Sarpa Lake, progres-
sively reduced through lack of recharge from 28 km? in
April 2005 to 8.5 km? in April 2016, with corresponding
reductions in September water area from 14.6 to 3.2 km?
over the same series of years (Ryazanova and Kravchuk
2017). A nearby lake (Barmantsak) formerly 5.1 km? in
extent in September 2005, was completely dried out in
September from 2008 onwards (Ryazanova and Kravchuk
2017).

It seems likely that impacts of climate warming result-
ing in reduced precipitation and increased aridity in
steppe zone of Ukraine have also caused the loss of suit-
able breeding habitats in many key sites for Pochard
(Viksne et al. 2010). Large-scale drainage schemes and
overgrowing of open islands of lakes and lagoons with
shrubs and dense reed stands were also important fac-
tors causing the decline of Pochard population in steppe
zone, particularly in coastal wetlands of the Black Sea
(Serebryakov et al. 2003). Numbers fell, for example, in
the Molochnaya River estuary from c. 100 pairs in 1988
to none in 2012 (Chernichko and Kostyushin 2015).

While such hydrological changes are having a dramatic
effect on the extent and quality of breeding habitat in the
heart of their traditional breeding range, Pochard also
seem to be suffering in areas of European Russia where
they have colonized artificial wetlands during the period
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of their expansion in range and abundance that contin-
ued up until the mid-1990s. Artificial wetlands, particu-
larly fishponds managed for aquaculture, have become
key breeding sites of Pochard in European Russia.
Although the net production from Russian aquaculture
increased from 105,500 tons in 2007 to 174,000 tons in
2016 (Kalinina and Zelenskaya 2018), the area of main-
tained fish farms declined rapidly during 1990-1997 and
has continued to fall ever since due to shortage of cheap
fish feed supplies and changing consumer preferences
(FAO/EBRD 2008). Under the prevailing economic con-
ditions, more than 70% of all existing fish farms in Euro-
pean Russia have ceased their activities during the last
two decades. Abandonment leads to loss of water area, so
many abandoned fishponds have rapidly overgrown with
shrubs, bushes and tall grassy vegetation.

Even where aquaculture continues, the significant
decrease in the availability of traditional fish fodder
results in reductions in food resources available for
breeding Pochard in much the same way as reported
elsewhere in Eastern Europe (Fox et al. 2016). In Belarus,
the total fish production in fish farms declined rapidly
from c. 18,000 tons in 1990 to only 4300 tons in 2014 due
to economic recession and increased costs of fish food.
Currently fish farms use grain waste instead of com-
pound food for fish feeding on most ponds and filling of
many ponds with water starts about 1 month later than in
previous years. While adult Pochard may be able to feed
on this type of food in April and early May, waste grain
is completely unsuitable as food for broods. Earlier, the
diet of breeding Pochard on fishponds mainly consisted
of the compound fish food (Svazas and Kozulin 2002),
so recent changes in management of fishponds are likely
to have contributed to the declines from 4100 Pochard
pairs on fishponds in 1995 to 1800 pairs in 2001 and
800 in 2019 (Kozulin and Ostrovsky, unpublished data).
Only 50% of Pochard females participated in breeding in
monitored fishponds in 2018-2019, and the rest stayed in
mixed flocks with males throughout the breeding season.
Successful broods were recorded only in 50% of moni-
tored nests on fishponds in 2018-2019. Breeding season
initiation in these years started a month later compared
to the breeding dates in the 1990s with the result that
duckling hatched after the peak in aquatic insect bio-
mass emergence, contributing to low breeding success
of Pochard in Belarus fishponds (Kozulin and Ostrovsky,
unpublished data). In contrast, in neighbouring Lithu-
ania, breeding Pochard numbers on fishponds are stable
or slightly increasing since 2000, due to ecological man-
agement of most fish farms. Good quality grain is used
at most fish farms providing abundant food resources for
breeding Pochard, supplemented by provision of artifi-
cial nest sites and reduced human disturbance. These
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factors likely contributed to the observed 75% production
of broods from monitored ponds, where more than 95%
of all females participated in breeding during 2016-2019
(Svazas, unpublished data). It is likely that changes in
fishpond management and the loss of many fishpond
complexes in European Russia may also have contrib-
uted to changes in the availability and quality of poten-
tial artificial Pochard breeding habitat in recent years, but
these experiences suggest that such degradation in habi-
tat could be reversed with appropriate changes to fishery
management.

We also consider that, based on the assessment of
experts consulted, the loss of large Black-headed Gull
colonies in many European Russia wetlands in the
1990-2000s caused by the loss of food availability in open
landfills and termination of fish farm activities has also
had serious adverse consequences for breeding Pochard
(Viksne et al. 2010; Mischenko and Sukhanova 2006,
2016a).

Away from steppe and fish-farming areas, shallow
eutrophic lakes and river floodplain oxbow lakes are
among the most important natural habitats for Pochard
within the forest zone of European Russia. Recent climate
change has reduced winter snowfall and the intensity of
spring floods during the last two decades (Mischenko
and Sukhanova 2016b), causing rapid succession and
resulting in the overgrowth of open floodplain meadows
by shrubs and bushes. These processes have been exac-
erbated by abandonment of traditional grazing and hay
making due to recent changes in agricultural practices.
Such scrubbing over of former meadows in the Vinogra-
dovo Floodplain (Moscow Region) has lost 75% of for-
merly important breeding Pochard habitats and has lost
much of their former importance for this species since
the 2000s (Mischenko and Sukhanova 2016a). This mir-
rors similar declines in Lithuanian coastal floodplains
(where maximum Pochard breeding densities declined
from 20 pairs/100 ha in the 1990s to 4 pairs/100 ha
in 2010, Grishanov and Svazas 2013), but where rein-
statement of appropriate grazing regimes could restore
Pochard breeding habitat.

Some of the losses of breeding Pochard throughout
Russia are also likely the result of hyper-eutrophication
associated with shallow eutrophic lakes favoured by
breeding Pochard. This is the case at Lake Osveyskoe
in western Belarus, where the breeding population of
Pochard declined from 550 breeding pairs in 1981 to up
to 20 pairs in 2005-2018. This was thought due to the
complex interaction of different responses to increased
nutrient loads, affecting the whole lake ecosystem,
including enhanced growth of emergent macrophytes,
degradation of open shallow habitats, the loss of benthos
biomass (primarily chironomids), major changes in fish
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communities and degradation of their spawning grounds
(Ostrovsky and Natykanets 2009). At Lake Zuvintas, a
similar shallow eutrophic lake in Lithuania, breeding
densities of Pochard declined from 30 pairs/100 ha in
the 1980s (Svazas et al. 1999) to 0.5 pairs/100 ha in 2018
(Svazas, unpublished data). However, even these changes
need not be irreversible. Recent successful restoration
schemes at hyper-eutrophicated shallow lakes formerly
important for breeding Pochard have been implemented
in Denmark (Fox et al. 2019) which could equally be
implemented to enhancement conditions for locally
breeding Pochard in similar habitats across the eastern
extent of their range.

The impacts of increased predation by invasive species
of mammals (particularly American Mink and Raccoon
Dog) on Pochard have been described (Viksne et al. 2010)
and are a feature of all areas where their distributions
continue to overlap, but their true impacts are difficult
to assess. In addition, recent expansion in the breed-
ing ranges of the Caspian Gull and Herring Gull (Larus
argentatus) has introduced an additional threat to the
regional population of nesting Pochard where these gulls
were previously absent (Frolov 2017; Mischenko 2017).
In the last 20 years, their rapid northward and southward
range expansions in European Russia respectively, have
rapidly established both species as widespread and abun-
dant breeding species in many wetlands, with colonies of
up to 500-1000 individuals reported in Penza, Moscow
and other regions. Despite the preference of Pochard for
nesting in tern and gull colonies, very high duckling mor-
tality caused by predation by Caspian Gulls and Herring
Gulls has recently been reported from many sites.

Poorly regulated hunting of Pochard in Russia in spring
is potentially an additional factor adversely affecting pop-
ulation size, particularly in its core breeding range, in the
steppe lakes of the Kalmykia Republic, in Volgograd and
Rostov regions. Intensive spring hunting is often a feature
of most remaining fishponds, particularly in sites located
close to Moscow and other major cities. Spring hunting
on wildfowl species was opened in Russia in 1992 and
hence since that time has increasingly come to be a new
factor affecting survival, settlement and the reproduction
success of Pochard in such areas.

Synthesis of trends in Siberia and Far East Russia

Our knowledge of trends in the changes in distribu-
tion and abundance of breeding Pochard is far less well
known here than in European Russia. Nevertheless, on
the information available, there were marked declines in
all areas of Siberia where observers felt able to describe a
trend, with the exception of the southern part of Irkutsk
Region, where Pochard are considered to be increasing.
The breeding range of the Pochard was also reported
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to be expanding in the Russian Far East, particularly in
southern part of the region close to the border with
China, although the numbers of birds involved are not
thought to be very large. There were also suggestions of
increases in numbers among the isolated breeding popu-
lation on Kamchatka Peninsula. It seems possible that
the recent Pochard range expansion to the Pacific coastal
region could be partly caused by the loss or deterioration
of breeding habitats in the steppe and forest-steppe zones
of Southern Siberia. This was hypothesized as the cause
of the westward expansion of breeding Pochard into
eastern and ultimately western Europe, which occurred
in the later part of the 1800s and was considered to be
potentially the result of drought in the core breeding
areas further east in continental Eurasia (Polyakov 1910;
Kalela 1949). The ongoing range expansion and increase
in numbers of Pochard in the Russian Far East could
potentially constitute a new threat to the critically endan-
gered Baer’s Pochard (Aythya baeri) through possible
hybridization.

Future perspectives

It would therefore appear that, for whatever reason, the
abundance of Pochard breeding east from European Rus-
sia across to Lake Baikal has shown a similar population
trajectory to that reported from western Europe. This
reflects a range expansion and increase in numbers up
until the 1990s, followed by a dramatic decline in abun-
dance (see Fox et al. 2016). Despite these general simi-
larities, we lack adequate information to confirm that the
drivers of change in abundance are the same throughout
the entire range. It seems highly likely that the loss and
changes in management of fishponds in most countries
of Eastern Europe and European Russia have contributed
to declines there, as have hyper-eutrophication of already
nutrient-rich lakes throughout the range. It seems highly
likely that more frequent drought has also had a very
major impact on wetland and lake extent and quality in
the arid and semi-arid systems favoured by the species
in the steppe zone of continental Eurasia since 2000 (e.g.
Voropay and Ryazanova 2018).

As in western Europe, we lack functional means of
monitoring breeding duck species, such as the Pochard,
at relatively low densities on the breeding areas. Detect-
ability issues favour monitoring of annual abundance on
the wintering quarters, where aggregations are greater
and easier to assess, for instance using citizen science
networks to generate high quality information at modest
cost. Although Russian breeding Pochard winter in west-
ern Europe, the Mediterranean, Black and Caspian Seas,
as well North Africa, the Middle East, Indian subconti-
nent and in Japan and China, wintering aggregations in
these regions provide the opportunity to follow trends
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in flyway abundance based on discrete wintering prov-
enance that can track the changing status of the Pochard.
Japan and Korea in particular have a proud tradition of
annual mid-winter counts that provide a valuable source
of data to describe trends for the species in that region.
We urge analyses of these data in these wintering regions
to confirm the trends we present here, together with
a full analysis of metal ring recoveries from Pochard
marked in the eastern part of their global range to link
breeding and wintering sites to provide some sense of fly-
way structure across Central and Eastern Eurasia. Such
information would provide a rationale for specific site
safeguard actions within discrete flyways if these prove to
be the case, as well as providing a basis for recommended
research to investigate the causes of the decline of this
formerly more abundant duck species.

Conclusions

Based on numerous local assessments, we report wide-
spread declines throughout the eastern breeding range of
the Pochard over the last 40 years, which reflect those in
the west of the species’ range. This exercise showed our
present inability to effectively monitor population change
in this species on the breeding areas at large spatial
scales and urge better surveillance on the winter quar-
ters. We also need better information relating to key fac-
tors affecting site-specific Pochard breeding success and
abundance, if we are to be able to implement effective
actions to restore the species to more favourable conser-
vation status throughout its breeding range.
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