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Article

Status of the Pallas’s Gull Ichthyaetus ichthyaetus during
Summer/Autumn in the Fairway Volga–Kama Reservoirs
(East European Plain) in Russia
Sergey Golubev

Papanin Institute for Biology of Inland Waters, Russian Academy of Sciences, Borok 152742, Russia;
gol_arctic@mail.ru; Tel.: +7-910-972-4365

Simple Summary: The Pallas’s Gull is a large and spectacular bird, a fish-eating predator. It is listed
in the category of recovering species of the Red Book of the Russian Federation. This species of gulls
is the object of aesthetic enjoyment. The purpose of the research was to study the state of the Pallas′s
Gull in the fairway (navigable zone) of the Volga–Kama reservoirs in Russia and to assess their role
in the current distribution of the species. In 2020–2022, in summer and autumn, we conducted counts
of the number of gulls and found them on most reservoirs of the largest rivers of the Volga basin. It
was also found that, over the past 50 years, Pallas′s Gulls have spread far north of the places where
they earlier lived (steppes, deserts and semideserts of the Northern Caspian and the Lower Volga),
reaching the northernmost reservoirs in the southern taiga. Adult birds performed the main role in
settling to the north. The results of this study suggested that the total number of Pallas’s Gulls in the
reservoirs can exceed 1000 individuals. On the territory of the East European Plain, the Volga–Kama
reservoirs play an important role in the mastering of new territories and serve as corridors along
which they spread.

Abstract: The Pallas’s Gull Ichthyaetus ichthyaetus is a fish-eating predator listed in the category of
recovering species of the Red Book of the Russian Federation. The purpose of the research was to
study the state of the Pallas′s Gull in the fairway (navigable zone) of the Volga–Kama reservoirs, in
Russia and to assess their role in the current distribution of the species. In the summer and autumn
of 2020–2022, at 11 reservoirs of the Volga and Kama rivers, counts of Pallas′s Gulls were carried out
from the bow deck of the R/V Akademik Topchiev. The transect length was 4633.5 km; the duration
of observations was 364.3 h. A comprehensive bird count was applied in the direction of the vessel’s
movement on transects with a fixed counting strip width of 200 m (100 m in each direction from the
bow of the vessel). Birds were usually fixed on 30-min transects. The Pallas’s Gulls were found in 7
of the 11 reservoirs studied, and their status varied between common and very rare. The species was
more abundant in the Gorky reservoir than in the Cheboksary, Kuibyshev, Saratov, and Nizhnekamsk
reservoirs. The smallest abundance was recorded in the Volgograd and Rybinsk reservoirs. The
Pallas’s Gull shows a steady annual presence on most reservoirs. The results indicate that in the
Volga Basin, the range of Pallas’s Gull has expanded further north by more than 1000 km over the
past 30 years from the species’ original areas of sustainable breeding in the North Caspian. Adult
individuals of the Pallas′s Gull (83.4% of the age composition of the population) play the main role
in the dispersal. The most favorable clusters of the stable presence of the species were lake-shaped
fragments of the Gorky and Kuibyshev reservoirs. On the territory of the East European Plain, the
Volga–Kama reservoirs are important, if not decisive, in expanding the range of Pallas’s Gull to
the north.
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1. Introduction

Birds are an essential component of most of the world’s river systems and streams,
including the high Arctic and Antarctic. They interact with or use freshwater streams to a
greater or lesser extent on all continents and in all geographical areas [1–5]. Moreover, the
life cycles of many bird species are linked to river channels and adjacent habitats [6]. Large
inland rivers provide corridors and stopping places for migratory birds and support large
concentrations of aquatic birds, seabirds, and shorebirds that have stopped [7]. In Europe,
riverine habitats, including deltas, are one of the most important hotspots of biological
diversity and major migration routes for organisms [8]. In addition, closing rivers for water
supply or hydropower in some regions of the world, such as the Himalayan region, can be
costly to biodiversity [9]. Habitat for Lao birds was poorer on reservoirs than on the rivers
they replace [4]. In ecological studies of rivers, river birds have received more attention
in recent years [10]. At the same time, insufficient attention has been paid to the study of
fluvial taxa and communities [8].

The fairway of reservoirs acts a special type of habitat for river and seabirds. A fairway
is a waterway along which river transport moves—a zone of navigational activity during
the navigation period. The fairway zone is a part of the water area of the reservoir; it is
relatively deep-water and homogeneous, remote from the coast and free from islands and
shoals. It combines both aquatic and air bird habitats. Dams with a system of locks are large
manmade structures on the fairway. They regulate the level of reservoirs and facilitate the
passage of a ship from one reservoir to another. In addition to dams and buoys (landmarks
for the safe passage of river vessels), the fairway is crossed by the supports of bridges
of reservoirs connecting opposite banks. At the border of the fairway zone, sometimes
there are islands, spits, and it runs close to the river coasts. The fairway ran along both the
narrow and wide (lake-shaped) parts of the reservoirs. Navigation can last from spring to
autumn, when the reservoirs are free from ice. The fairway of reservoirs is a kind of habitat
for birds associated with water bodies, and serves as a place for their increased direct and
indirect interactions with water transport and human activity. It provides feeding, resting
and molting for migratory bird species and seasonal residents.

The Pallas’s Gull (Ichthyaetus ichthyaetus) is a fish-eating predator, a large and spec-
tacular gull. The state of the world population of Pallas’s Gull of the least concern, with
an increase in the overall population trend; the European population is estimated at
25,100–28,300 pairs [11,12]. It is listed in the fifth category of the Red Book of the Rus-
sian Federation as a recovering species [13,14] and some regional Red Books (for exam-
ple [15,16]). One of the most important places of colonial breeding of the species in Russia
is the Northern Caspian. In the Volga delta, it breeds irregularly. Outside the breeding
season, Pallas’s Gulls, including juveniles, having acquired the ability to fly, can be found
at a distance of hundreds of kilometers from their birthplaces [13,16,17]. The relevance of
this study lies in obtaining the latest information on the state of the Pallas’s Gull population
in summer and autumn in the fairway (navigable zone) of the Volga–Kama reservoirs in a
changing climate and steadily increasing anthropogenic pressure on natural ecosystems.
This will allow us to more accurately determine the conservation status of the species on
the reservoirs of the two largest rivers of the Volga basin and ratify protection measures in
the current conditions, if necessary.

The main foci of this study were: (1) current distribution of the Pallas’s Gull in the
Volga–Kama reservoirs; (2) assessment of the abundance of the species in the fairway of
reservoirs; and (3) age structure of observed individuals. An attempt was also made to
answer the following questions:

(4) Can reservoirs serve as a corridor in the distribution of the Pallas’s Gull to
the north?

(5) Should we expect a noticeable increase in the number of Pallas’s Gulls in the
coming decades?

In the foreseeable future, a gradual increase in the number of Pallas’s Gulls in the
reservoirs of the Volga and Kama is not ruled out. It is also possible to find new rare nesting
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colonies (either monospecies or with other species of gulls) outside the range of the species.
The purpose of this research is to study the state of the Pallas’s Gull in the fairway zone of
the Volga–Kama reservoirs and to assess their role in the current distribution of the species.

2. Materials and Methods
2.1. Study Area

The East European Plain covers over 4 million km2 and is one of the largest plains in
the world. Its length from west to east is 2400 km, and, from north to south, −2500 km.
The plain is characterized by slight fluctuations in altitude: the average height above sea
level is 170 m; the maximum height is 479 m (Urals); the minimum height is about 27 m
below sea level (Caspian lowland). On the East European Plain, two geomorphological
regions have been identified: the northern moraine with glacial landforms and the southern
extra-morainic with erosion landforms. The extreme north of the plain is located in the
subarctic zone, with a subarctic climate. A temperate continental climate dominates most
of the plains located in the temperate zone. Continental climate (great severity and dryness)
increases from west to east. In the Caspian lowland, the climate is continental. The
average January temperature (from −2 ◦C to −5 ◦C) in the southwest drops to −20 ◦C
in the northeast. The average July temperature increases from north to south from 6 ◦C
to 23–24 ◦C. The north and center of the plain has excessive and sufficient moisture; the
southern part has scarce and insufficient moisture, and is close to arid. The most humid
part of the plain (600–800 mm of precipitation per year) is located between 55–60◦ N. To
the north, the amount of precipitation is reduced to 300–250 mm; to the south, this is
200–150 mm. The maximum amount of precipitation falls in summer.

The East European Plain is subdivided into tundra and forest–tundra; taiga, a zone of
mixed and broad-leaved forests; forest–steppe and steppe; and semidesert and desert. The
tundra zone (typical moss-lichen tundra and southern shrub tundra) and forest–tundra are
located on the coast of the Barents Sea. The strip of forest–tundra is narrow; its width is
30–40 km. It includes light forests consisting of spruce, larch, birch and shrubs. Between
the forest–tundra and the zone of mixed and broad-leaved forests is the taiga zone, which
includes the northern, middle, and southern subzones. The taiga is represented by dark
coniferous spruce forests. The subdominants here are birch, aspen and alder. Mixed
and broad-leaved forests are located between the taiga and the forest–steppe. They are
distributed in the western part of the Russian Plain from the western borders of Russia
to the mouth of the Oka River. Coniferous–deciduous forests include spruce, fir, linden,
elm, and oak. From west to east, the importance of spruce and fir increases, while that of
broad-leaved species decreases. The forest–steppe is located in the temperate zone of the
East European Plain. It extends from the southwest to the northeast; the southern border of
the zone runs south of Voronezh and Saratov, rising along the Volga north to Samara. The
natural vegetation of the forest–steppe, which consisted of oak, as well as maple, ash and
elm, has almost disappeared, and the forest–steppe itself has been plowed. The steppe zone
extends from the southern border of the forest–steppe to the Kumo–Manych depression
in the south. It is divided into two subzones: the northern one with forb/fescue/feather
grass vegetation and the southern with turf and grass, with feather grass, hairy and fescue.
The woody vegetation of the steppe zone is found only in floodplains. It is represented by
poplar, willow, alder, aspen, maple, and elm. The semidesert and desert zones adjoin the
coast of the Caspian Sea, the deserts of Kazakhstan and the Eastern Ciscaucasia, and are
located in the western part of the Caspian lowland and on the Ergeni upland. In the north
of the semideserts, wormwood/cereal vegetation is developed; to the south, wormwood
predominates. Woody vegetation (willow, poplar, aspen) grows only in wet depressions.
Oak is found in the floodplain of the Volga [18].

The Volga is the largest river in Europe and the sixth longest in the world. Before
the creation of a cascade of reservoirs, its length was 3690 km. The Volga extends mainly
in the meridional direction and covers various landscapes and geographical and natural
zones: taiga, mixed and broad-leaved forests, forest–steppes and steppes, semideserts and
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deserts. From north to south, the catchment area of the Volga is located between 61◦55′ N
and 45◦35′ N [19], (Figure 1).
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the Volga. The red star in the inset shows the location of the Volga basin. Red circles with numbers 
indicate the Volga reservoirs: 0—Upper Volga; 1—Ivankovo; 2—Uglich; 3—Rybinsk; 4—Gorky; 5—
Cheboksary; 6—Kuibyshev; 7—Saratov; 8—Volgograd. Green circles indicate the Kama reservoirs: 
9—Kama; 10—Votkinsk; 11—Nizhnekamsk. Blue circles indicate unregulated sections of the Upper 
(A) and Lower (B) Volga. The small black-and-red circles and red thick lines are the sites of sightings 
of the Pallas’s Gull in the reservoirs. 

The river flow of the Volga River in its current form has been turned into a cascade 
of reservoirs [20] and hydraulic structures (dams). Nine reservoirs and unregulated sec-
tions of the Lower and Upper Volga form the modern face of the Volga landscape (Figure 
1). The reservoirs of the Volga River are large flat reservoirs [21]. The creation of reservoirs 
along the entire length of the river began in the middle of the 19th century and was com-
pleted at the end of the 20th century. Most reservoirs of the Volga cascade were formed 

Figure 1. Distribution of the Pallas’s Gull (Ichthyaetus ichthyaetus) in summer and autumn 2020–2022
in the fairway of the Volga–Kama reservoirs, the location of reservoirs and unregulated sections of
the Volga. The red star in the inset shows the location of the Volga basin. Red circles with numbers
indicate the Volga reservoirs: 0—Upper Volga; 1—Ivankovo; 2—Uglich; 3—Rybinsk; 4—Gorky;
5—Cheboksary; 6—Kuibyshev; 7—Saratov; 8—Volgograd. Green circles indicate the Kama reservoirs:
9—Kama; 10—Votkinsk; 11—Nizhnekamsk. Blue circles indicate unregulated sections of the Upper
(A) and Lower (B) Volga. The small black-and-red circles and red thick lines are the sites of sightings
of the Pallas’s Gull in the reservoirs.

The river flow of the Volga River in its current form has been turned into a cascade of
reservoirs [20] and hydraulic structures (dams). Nine reservoirs and unregulated sections
of the Lower and Upper Volga form the modern face of the Volga landscape (Figure 1).
The reservoirs of the Volga River are large flat reservoirs [21]. The creation of reservoirs
along the entire length of the river began in the middle of the 19th century and was
completed at the end of the 20th century. Most reservoirs of the Volga cascade were
formed in 1930–1960 [21]. The Upper Volga reservoir, created in 1843, is the oldest. The
youngest reservoir is Cheboksary. Its filling began in 1980. The Kama River is the left and
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largest tributary of the Volga. Before the creation of a cascade of reservoirs, the length
of the Kama was 2030 km [22]; at present, it is 1805 km [23]. The Kama, Votkinsk and
Nizhnekamsk reservoirs are large reservoirs created on the Kama River [23], (Figure 1).
The Kama reservoirs were formed in the 1950s–1970s. The Kama reservoir is the oldest,
and the Nizhnekamsk reservoir is the youngest. Kama is located within the forest and
partially forest–steppe natural zones [24]. In general, the Kama and Volga are rivers of the
Volga basin with a low gradient [22], located entirely within Russia on the East European
(Russian) Plain, protruding to the Ural Ridge in the east [19].

According to the author’s preliminary data, 33 bird species used the air and water
environment of the fairway zone of reservoirs (orders Anseriformes, Podicipediformes,
Charadriiformes, Gaviiformes, Procellariiformes, Suliformes, Accipitriformes, Passeri-
formes). Most of the reservoirs were dominated by bird species belonging to the order
Charadriiformes, while gulls were the background of the population of the navigable
zone of the reservoirs. Of the seven gull species, Herring Gull sensu lato (Caspian Gull,
European Herring Gull (Larus argentatus) and their hybrids), Black-headed Gull (Chroico-
cephalus ridibundus) and Common Gull (Larus canus) are widespread and common in all
or most of the reservoirs. Little Gull (Hydrocoloeus minutus) is rare and has only been
observed in some reservoirs. Lesser Black-backed Gull (Larus fuscus) was a very rare visitor,
occurring sporadically. Pallas’s Gull occupied an intermediate position among the gulls,
yielding in distribution and abundance to the white-headed gulls and Black-headed Gull,
but surpassing Little Gull and Lesser Black-backed Gull in this respect.

The fairway of the reservoirs attracted fish-eating predators (Common Tern (Sterna
hirundo), Great Cormorant (Phalacrocorax carbo), White-tailed Eagle (Haliaeetus albicilla),
Western Osprey (Pandion haliaetus)) and omnivorous bird species such as like gulls and
Black Kite (Milvus migrans). The navigable zone was an unfavorable feeding habitat for
herbivorous bird species (Goose spp. (Anser spp.), Mute Swan (Cygnus olor), various duck
species) and had limited attraction for insectivorous species (some duck species). Most
bird species foraged on the surface of the water, although the Great Crested Grebe and
Great Cormorant hunted in deeper water layers. Bottom feeding by birds, apparently, was
not practiced. In general, the fairway as a food biotope is less important for birds than the
coasts and shallow waters of reservoirs, and estimates of their abundance are most likely
the lowest in the total spectrum of forage biotopes.

The Volga River basin is inhabited by 124–140 fish species, the basis of which are
representatives of the Ponto–Caspian freshwater and boreal lowland ichthyofauna [25]. In
the area of work in pelagic trawls, the Black Sea–Caspian kilka (Clupeonella cultriventris)
dominated; in bottom trawls representatives of cyprinid fish, mainly Bream (Abramis brama);
and among predators Pike Perch (Sander lucioperca).

Snow cover lies from 60 days in the south to 220 days in the north. The thickness
of the snow cover varies from 10 to 70 cm. The river network is developed. Most of the
rivers belong to the basins of the Atlantic and Arctic Oceans. The Volga belongs to the
internal runoff basin. Snow supply and spring flood is typical for all rivers. The rivers are
covered with ice not annually in the southwest of the plain; in the northeast, the rivers are
covered with ice for up to 8 months. The hydrographic network has experienced significant
anthropogenic changes associated with the construction of canals and the regulation of
river flows. Numerous lakes of various genesis are represented by glacial–tectonic, moraine,
estuary, karst and thermokarst water bodies. The territory of the Russian Plain is highly
urbanized. The zone of mixed and broad-leaved forests is especially densely populated (up
to 100 people per km2) [26].

In the summer (July, August) and autumn (September, October) of 2020–2022, eight of
the nine existing Volga reservoirs were studied: Ivankovo, Uglich, Rybinsk, Gorky, Chebok-
sary, Kuibyshev, Saratov, and Volgograd. The Upper Volga reservoir was not surveyed. In
the autumn of 2022, all reservoirs of the Kama River were additionally surveyed: Kama,
Votkinsk, and Nizhnekamsk (Figure 1). The main morphometric characteristics of the
studied reservoirs are presented in Table 1.
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Table 1. The main morphometric characteristics of the studied reservoirs.

№
Name of Reservoirs Reservoir Area (km2) Length (km) Maximum Width (km) References

Volga reservoirs

1 Ivankovo 327 120 8 [27]
2 Uglich 249 143 5 [27]
3 Rybinsk 4550 250 56 [27]
4 Gorky 1591 430 15 [27]
5 Cheboksary 2214 341 16 [28]
6 Kuybyshev 6250 650 48 [28]
7 Saratov 1831 353 20 [28]
8 Volgograd 3117 540 17 [28]

Kama reservoirs

9 Kama 1915 272 30 [28]
10 Votkinsk 1120 365 10 [28]
11 Nizhnekamsk 1370 430 20 [28]

The dates and length of transects in the fairway of the Volga–Kama reservoirs (2020–2022)
are presented in Table 2.

Table 2. Dates and length of transects in the fairway of the Volga–Kama reservoirs (2020–2022).

№ Name of Reservoirs
2020 2021 2022

Dates Length of Transect
(km) Dates Length of

Transect (km) Dates Length of
Transect (km)

Volga reservoirs

1 Ivankovo 3–4 August 58.4 11–12 August 60.5 31 July–1 August 59.6
2 Uglich 4–6 August 56.1 13 August 56.7 1–2 August 66.8

3
Rybinsk 6 August 36.1 22–24 July 183.5 - -
Rybinsk - - 29 September 22.0 - -
Rybinsk 1–4 October 287.9 15–16 October 109.9 - -

4 Gorky 22–26 September 267.1 27–29 September 206.4 27–29 September 80.0
5 Cheboksary 19–21 September 154.7 24–27 September 196.4 22–26 September 188.1

6 Kuybyshev 17–19 September 216.0 21–24 September 244.1 16–19 September,
21–22 September 532.8

7 Saratov 13–16 September 272.7 18–21 September 198.4 20 September 79.1
8 Volgograd 10–12 September 209.3 16–18 September 236.0 - -

Kama reservoirs

9 Kama - - - - 09–10 September 122.3
10 Votkinsk - - - - 11–13 September 224.5
11 Nizhnekamsk - - - - 14–15 September 208.1

Note: “-”—bird counts were not carried out.

The width of the reservoirs varied from less than 1 km to several tens of kilometers. All
fragments of water bodies were classified into narrow and wide (lake-shaped). Fragments
of reservoirs, the width of which did not exceed 1.5 km, were classified as narrow. Wide
fragments of reservoirs exceeded this value. In order to understand which parts of the
reservoirs Pallas’s Gulls prefer, the birds were recorded differentially on narrow and
extended water fragments.

The survey of the Upper Volga water area (Ivankovo and Uglich reservoirs) in
2020–2022 began at the pier in the city of Tver (Tver region). The survey of the water
areas of the Upper, Middle and Lower Volga (Rybinsk, Gorky, Cheboksary, Kuibyshev,
Saratov, and Volgograd reservoirs) in 2020–2021 began from the downstream of the Vol-
gograd reservoir (Volgograd region). The survey of the water area of the Rybinsk reservoir
in 2020–2021 began at the pier of the village of Borok (Yaroslavl region, Nekouzsky district).
The survey of the Kama reservoirs in 2022 began near the village of Bereznyaki (Perm
region). All expeditions ended at the pier of the village of Borok.
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2.2. Bird Survey Methods

The observation point was located on the forward deck of the specialized low-tonnage
R/V Akademik Topchiev at a height of ≈3 m from the water surface. The ship was moving
at a speed of 12–18 km/h. The average speed of the vessel during bird counts is 12.7 km/h.
The timing of the work corresponded to the period of rearing chicks, summer–autumn
migrations of birds. The general parameters of the scope of work in the expedition are
presented in Table 3. From season to season, the routes of the expeditions to a greater or
lesser extent underwent changes. Trawling sites were fixed spatially, but trawling events
during the surveys were not fixed on phenological dates and time of day.

Table 3. Length, duration of surveys and expedition work, and the number of counted Pallas’s Gulls
(Ichthyaetus ichthyaetus).

General Parameters of the Expedition/Years 2020 2021 2022 2020–2022, ∑

Length of count (km) 1558.3 1513.9 1561.3 4633.5
Duration of counts (hours) 126.0 134.8 103.5 364.3

Duration of work in the expedition (number of days with counts) 25 25 24 74
Total number of Pallas’s Gulls on the route (individuals) 144 80 97 321

A comprehensive bird count was applied in the direction of the vessel’s movement
on transects with a fixed counting strip width of 200 m (100 m in each direction from
the bow of the vessel). In cases where the fairway ran at a distance of less than 100 m
from the nearest bank of the river, the width of the counting strip moved in the opposite
direction, and the registration of birds took place on a strip of 200 m from the bow of the
vessel. Birds were usually fixed on 30-min transects. At the beginning and end of each
transect, the time, GPS coordinates (2020–2022) or the names of human settlements on the
map (2022) and the distance traveled were recorded. Along with this, the nature of the
interactions of birds with the water surface and the air environment (feeding, comfortable
and aggressive behavior, search flight, migration) was recorded. All bird species and their
number, including Pallas’s Gulls, were recorded in the counting strip. Individuals who
were sitting on the water or flying were recorded differentially on each transect, which
were then summed up and included in the calculation of the relative abundance of the
species and the bird population density per km2 for a particular reservoir. Point counts of
birds during the ship’s stay and individuals outside the counting band along the moving
ship were not included in the abundance calculations.

The counts were carried out during daylight, but they were not carried out or were
suspended in conditions of limited visibility, in rainy weather (except for light drizzle)
and with wind strength exceeding 15 m/s. Registration of birds was not carried out in the
course of ichthyological trawling and hydroacoustic surveys, when the speed of movement
was lower than the average speed of the vessel during bird counts. The abundance of
bird species was estimated according to the abundance scale [29]: numerous species
(N)—10–99 individuals/km2; common species (C)—1–9 individuals/km2; rare species
(R)—0.1–1 individuals/km2; very rare species (VR)—0.01–0.09 individuals/km2. Bird
censuses and information on other bird species have been collected by the author.

Intraspecific and interspecific competitive interactions were observed in the fairway
or outside it. In two out of three locations, they were recorded at fishing points. The age of
the birds was determined according to the bird identification guide [30] (pp. 406–417). The
large size of Pallas’s Gulls and the distance from the observer to the birds made it possible
to determine their age visually (with and without binoculars) and/or by analyzing digital
images of observed birds in camera conditions. Molting and food data were collected in
the same way. In order to determine the average number of individuals in aggregations
(groups) of Pallas’s Gulls, each individual, combined into a group, or singly, was recorded
on the transect. During the counting, 8 × binoculars, a Canon 60D digital camera with a
200 mm lens, and a Garmin eTrex Touch 35 GPS recorder were used. The names of bird
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species correspond to the latest updates of IOC World Bird List v 12.1 [31]. Statistical data
processing was carried out in a spreadsheet in MS Excel.

Pallas’s Gull was chosen as the object of study in order to collect the latest information
on its current distribution and abundance in the fairway of the studied reservoirs and
to try to confirm or refute the trends in the distribution of the species to the north. The
Pallas’s Gull inhabits marine, freshwater and terrestrial biomes [12]. It has a disjunctive
range, belongs to the Mediterranean type of fauna and is a relic of Tethys [32]. Breeding
occurs on the islands of water bodies of arid ecosystems in the steppe, semidesert and
desert zones. The contemporary range in Russia includes the south of European Russia
from the Northern Black Sea region to the Caspian Sea and the south of Siberia [14]. The
northern border of the distribution of the species in the European part of the former USSR
reached the 47th parallel [33]. In 2015 and 2016, a mixed colony of a Pallas’s Gull with a
Caspian Gull (Larus cachinnans) was discovered significantly north of the breeding sites of
the species in the Volga basin, in the lower reaches of the Kama River (Kama spur of the
Kuibyshev reservoir) [34,35].

3. Results

The main results of this work include estimates of the abundance and status of Pallas’s
Gulls in the fairway of all studied water bodies (Table 4).

Table 4. Status and abundance of Pallas’s Gulls (Ichthyaetus ichthyaetus) in the fairway of the Volga–
Kama reservoirs, 2020–2022.

Name of Reservoirs

2020 2021 2022

Ind/km2
Ind/km

Counting
Strip

Status Ind/km2
Ind/km

Counting
Strip

Status Ind/km2
Ind/km

Counting
Strip

Status

№ Volga reservoirs

1 Ivankovo - - - - - - - - -
2 Uglich - - - - - - - - -
3 Rybinsk 0.060 0.012 VR 0.045 0.009 VR * * *
4 Gorky 2.095 0.419 C 1.570 0.314 C 2.250 0.450 C
5 Cheboksary - - - 0.125 0.025 R 0.050 0.010 VR
6 Kuybyshev 0.045 0.009 VR 0.100 0.020 R 0.475 0.093 R
7 Saratov 0.475 0.095 R - - - - - -
8 Volgograd 0.045 0.009 VR 0.060 0.012 VR * * *

Kama reservoirs

9 Kama * * * * * * - - -
10 Votkinsk * * * * * * - - -
11 Nizhnekamsk * * * * * * 0.165 0.033 R

Note: C—common species; R—rare species; VR—very rare species; “-”—counts were carried out, but no birds
were found; “*”—counts were not carried out.

In 2021, on the Volga reservoirs, 93.59% of Pallas’s Gulls were observed on lake-shaped
fragments of reservoirs and 6.41% on relatively narrow fragments of reservoirs. In 2022,
gulls were observed on the Nizhnekamsk reservoir in its extended part.

Intraspecific competition (n = 8) and intraspecific kleptoparasitism (n = 4) between
Pallas’s Gulls were recorded most frequently. Interspecific kleptoparasitism (n = 2) between
Pallas’s Gulls and other gull species has also been recorded, but less frequently.

At the fishing points Pallas’s Gulls ate Bream (Abramis brama), which they could
swallow whole, as they weigh less than 0.3 kg (Figure 2a).

In 2020–2022, the proportion of juveniles was 16.6%, and 83.4% included adults in
winter plumage (95.1%), as well as individuals in the second (2.8%) and third (2.1%) winter
plumage. On the Rybinsk reservoir, adults accounted for 71.4%; individuals over 2 years
old, 14.3%; and over 1 year old, 14.3% [36] (author’s data) (Table 5). Some examples of
plumage of Pallas’s Gulls of different ages are shown in Figure 2.
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Figure 2. The Pallas’s Gulls (Ichthyaetus ichthyaetus) of different ages: (a)—adult in winter plumage
eating Bream (Abramis brama). 17 September 2022, Kuibyshev reservoir; (b)—juvenile individual
molting into first-winter plumage. 17 September 2022, Kuibyshev reservoir; (c)—individual in
plumage of the second winter. 23 September 2020, Gorky reservoir; (d)—individual in plumage of
the third winter. 15 September 2020, Saratov reservoir; (e)—individual in plumage of the third winter.
4 October 2020, Rybinsk reservoir; (f)—adult in summer plumage molting into winter plumage.
17 September 2022, Kuibyshev reservoir. Images: S. V. Golubev.

Table 5. Records of the Pallas’s Gulls (Ichthyaetus ichthyaetus) at the Rybinsk reservoir, 2020–2021.

№ Dates Age Number of Individuals (n) GPS Coordinates

1 1 October 2020 adult 1 58.43722◦ N 38.28876◦ E
2 1 October 2020 >1 year 1 58.35537◦ N 38.05685◦ E
3 2 October 2020 adult 1 58.67252◦ N 38.28139◦ E
4 4 October 2020 >2 years 1 58.37894◦ N 38.64936◦ E
5 23 July 2021 adult 1 58.42702◦ N 38.47723◦ E
6 16 October 2021 adult 1 58.21188◦ N 38.45834◦ E
7 16 October 2021 adult 1 58.21833◦ N 38.45911◦ E

The Size of Groups and Aggregations

In the fairway of the reservoirs, the Pallas’s Gull usually found singly or in small loose
groups. The mean group size (m ± SD, n) was 2.4 ± 1.5 individuals (n = 109). The results
of observations are contained in Table 6.
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Table 6. The size of groups of the Pallas’s Gull (Ichthyaetus ichthyaetus) on the Volga–Kama reservoirs
in the summer-autumn period, 2020–2022.

Name of Reservoirs min max m SD Median n

№ Volga reservoirs

1 Ivankovo - - - - - -
2 Uglich - - - - - -
3 Rybinsk 1 1 1 0 1 5
4 Gorky 1 17 3.4 3.7 2 63
5 Cheboksary 1 3 1.7 0.9 1.5 4
6 Kuybyshev 1 12 2.3 2.7 1 24
7 Saratov 1 13 5.4 4.5 4 5
8 Volgograd 1 1 1 0 1 5

Kama reservoirs

9 Kama - - - - - -
10 Votkinsk - - - - - -
11 Nizhnekamsk 1 5 2.3 2.3 1 3

4. Discussion

The research results confirm the steady presence of Pallas’s Gull in the reservoirs of
the Volga and Kama. These reservoirs can be considered as places of naturalization and
distribution corridors of birds in the space from deserts and semideserts in the south to the
southern taiga subzone in the north.

A comparison of early results [13,15,35,37–46] with data from 2020–2022 [47] (author’s
data) showed a match in the distribution of Pallas’s Gull in most reservoirs. The exception is
the Rybinsk reservoir, where, after an almost 70-year break [36], gulls began to be observed
again. This may indicate a slow current dispersal of the species to the north. Based on the
latest quantitative data, the almost universal rarity of the species in the fairway zone of
reservoirs was confirmed for the first time. The exception is the Gorky reservoir, where
Pallas’s Gull was common.

The Pallas’s Gull is a common species on post-breeding migrations in the Volga delta,
in the Western lake/hilly region, and in the Volga–Akhtuba floodplain [16]. However, far
to the north of the traditional breeding grounds, the gull began to be recorded in summer
after the creation of the cascade of the Volga reservoirs [48]. For example, by the end of the
20th century, on the reservoirs of the Volga River from Volgograd to Kazan, there was an
increase in the number of gulls in the summer [13]. Since the mid-late 1970s, registrations
of Pallas’s Gulls have become more frequent and regular at the Saratov and Kuibyshev
reservoirs. Currently, several hundred gulls can be encountered in late summer and autumn
on the Volga in the Ulyanovsk region [37–39]. In Chuvashia, on the Volga, the gull has been
irregularly recorded since 1986 [35], and on the Cheboksary reservoir, this species is seen
annually and regularly [40].

Of particular interest are the observations of these gulls on the reservoirs of the Upper
Volga regions. There are no historical and recent data on the Pallas’s Gull in the water
areas of the Upper Volga, Ivankovo, and Uglich reservoirs [49] (author’s data). However,
in the Nizhny Novgorod region, it was first observed in 1996. Subsequently, birds were
observed regularly in the summer, and annually there were up to 50 juveniles and adults
in the region [41]. In the Ivanovo region, the Pallas’s Gull is a summer resident—in 2003,
several individuals were observed at the Gorky reservoir, and in 2004, at least 50 birds
were counted there, among which adults predominated [15,42,43]. In subsequent years,
the Pallas’s Gull began to be recorded annually on the Yuryevets spills of the Gorky
reservoir [15,42,43]. On the Rybinsk reservoir, the first record of a single Pallas’s Gull
occurred in June 1952 [36], and for the next almost 70 years it was not observed there [50]
(author’s data). However, the materials obtained during the 2020–2021 observations
indicate the presence of single Pallas’s Gulls on this reservoir in summer and autumn. The



Birds 2023, 4 56

historical sighting of the gull at the Rybinsk reservoir in 1952 [36] should be considered as
vagrancy, while subsequent records of single birds in 2020–2021 most likely belonged to
individuals, i.e., seasonal residents.

It is also necessary to focus on the northernmost records of the species in the basins
of the Volga and Kama rivers. In the recent past, the northern geographic records of the
species on the Volga were limited to the Gorky reservoir at the latitude of the city of
Yuryevets (57.32913◦ N, 43.23929◦ E. 9 May 2010, Sokolsky district of the Nizhny Novgorod
region [44]). Now, according to the results of the 2020–2021 surveys at the Rybinsk reservoir,
the northernmost recent registration of the gull in the European part of Russia has reached
latitude 58.67252◦ N. In other words, between 2010 and 2021, Pallas’s Gulls moved north
by more than 100 km. Thus, at present, the Rybinsk reservoir is the northernmost limit of
the distribution of the Pallas’s Gull in the Volga reservoirs.

In the Kama basin, the northernmost record of the species (58◦12′ N, 50◦25′ E) was
established in 1996 [48]. It occurs in all reservoirs of the Kama River. The northernmost
observation of this species was recorded on 3 June 2010 at the Kama reservoir at the point
with coordinates 58◦35′ N, 56◦00′ E [45,46,51,52]. We also note that, in the Nizhnekamsk
reservoir, these gulls were previously recorded repeatedly [45] and were regularly observed
in summer [46]. Moreover, the increase in registrations of Pallas’s Gulls in the recent past
suggested its breeding here [45]. Pallas’s Gulls using the navigable zone were identified
as seasonal residents, although at a distance from the places of regular (annual) presence
of the species, some individuals in the reservoirs of the Volga basin were undoubtedly
vagrants or visitors.

In 2020–2022 in the Volga reservoirs, the Pallas’s Gull was not observed in the fairway
of the Ivankovo and Uglich reservoirs; in 2022, it was observed at the Kama and Votkinsk
reservoirs. The places of regular presence of birds are established in the fairway of the
Gorky and Kuibyshev reservoirs. In the Kama reservoirs, the optimum habitat of the
species here is limited by the Nizhnekamsk reservoir, bordering on the Kama spur of the
Kuibyshev reservoir, where bird habitat conditions are favorable in summer and autumn.

The annual presence of the Pallas’s Gull on most of the Volga reservoirs, recent facts
of its breeding at the mouth of the Kama River on the Kuibyshev reservoir [34,35], 8◦ north
of the border of the former distribution of the species [33], successful competition and local
numerical dominance over other species of gulls in some clusters of reservoirs contributed
to the progress of the invasion of the alien species in the largest aquatic ecosystems of the
Russian Plain and its naturalization there. Among the Volga–Kama reservoirs, the Volga
valley has become one of the important intrazonal distribution corridors of the species.
In this aspect, the reservoir cascade of the Volga basin is of undoubted scientific interest
for ornithologists studying the phenomenon of biological invasions. Apparently, climate
warming, which began in the 1970s of the twentieth century [53], is the trigger and the
main reason for the development of reservoirs, and the resettlement of the Pallas’s Gull.

According to very rough estimates, the current absolute abundance of the Pallas’s
Gull in the Volga–Kama reservoirs may exceed 1000 individuals, although obtaining such
estimates was not the purpose of this study. However, such a problem can be solved based
on the methodological approach tested in this study. Adequate estimates of the absolute
abundance of these gulls can be obtained only in segments of a relatively narrow and
visually accessible part of the reservoirs. On lake-shaped fragments, such estimates of
abundance can only be obtained through targeted detailed studies in each tested water
body, along with the use of new or modified methodological approaches for registering
individuals of this species in the water. Few stretches of reservoirs, where the Pallas’s
Gull could be encountered, remained unexplored. An obstacle to this was bad weather,
and the movement of the ship in the dark for one or several hours, when the counts
were impossible.

The abundance of birds in the fairway zone of the Gorky reservoir was the highest
among all other Volga–Kama reservoirs during three field seasons. The size of groups
and aggregations of the Pallas’s Gull may be related to the potential or actual abundance
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of available food resources and indicate locally favorable feeding conditions. Given the
above, inter-annual trends in abundance show us changes or relative stability, but they are
difficult to interpret the results, since individuals of this species can be redistributed over
the space of the reservoir, even during the day, thereby affecting the accounting data and
subsequent analysis. Moreover, some variability of the calendar dates and routes of the
expedition during three seasons also did not contribute to obtaining “ideal” abundance
estimates, which could be subjected to correct comparison. Absolute estimates of Pallas’s
Gull abundance and trends can only be obtained during the breeding season in specific
breeding colonies. Outside the breeding season (summer and autumn), the value of param-
eters of the abundance of individuals decreases. In this study, the importance of abundance
estimates collected in the post-breeding period lies in the correct determination of the status
of the species based on their presence in the fairway of each specific water body, which
allows us to draw a conclusion about its current rarity in most of the studied reservoirs.

The diet of Pallas’s Gull in the fairway zone of reservoirs has not been studied,
although its study could be an important ecological addition to the existence of the species
outside its home range. Visual observations established that, in fish assemblies, some
individuals of the cyprinid (Cyprinidae) fish species were weakened, sick, moved near the
water surface and, therefore, had an increased vulnerability to avian fish-eating predators.
However, direct evidence of Pallas’s Gull predation on sick fish has not yet been obtained,
as well as any feeding on garbage or carrion.

Round-the-clock shipping activity causes some concern to the gulls if the trajectories
of the movement of ships intersect with birds sitting on the water. In general, they are
indifferent to ship activity, but some single individuals infrequently accompanied ships
in the wake or made water landings ahead of a moving ship. In the presence of available
food, active compelled aggregations [54] of feeding gulls were sometimes located in the
fairway in fishing areas or on the periphery of the fairway. The Pallas’s Gull competed
for food among individuals of its own species, as well as with large white-headed gulls,
Common and Black-headed gulls. In the fairway and near the fairway zone, the Pallas’s
Gull did not interact with anthropogenic structures (buoys, bridge supports, locks) and did
not use river freight transport as a passive migration or mobile resting place. Thus, the area
of shipping activity does not pose a threat to the presence of birds.

The material collected in 2020–2022 complements the general picture of the state of
the Pallas’s Gull population in Russia and the cascades of the Volga–Kama reservoirs, in
particular, and improves our understanding of the life of this species in the largest reservoirs
of the Volga basin. The proposed information may be useful in compiling the section on the
Pallas’s Gull for the Red Book of Russia and regional Red Books. Long-term monitoring
of the largest rivers of the Volga basin is necessary to establish its status in water bodies
of the East European Plain and to identify further trends in changes in the distribution
and abundance of the species. Ideas about the state of the Pallas’s Gull population in
the fairway of the largest water arteries of the Volga basin should be supplemented by
ornithological studies of the water area of the largest right tributary of the Volga, the Oka
River. Examination of the unstudied lake-shaped areas of the Upper Volga reservoir and
the Kostroma spills of the Gorky reservoir may increase the likelihood of finding a species
where it has not yet been observed, but, most likely, these chances will be small. Along
with this, on the coast and islands of reservoirs, including the northernmost ones in the
Volga basin, it is necessary to search for new breeding grounds for the Pallas’s Gull. Such
a search should be carried out by examining the known colonies of large white-headed
and other species of gulls, where the Pallas’s Gull can breed. Surveying gull colonies near
fishponds can also increase the chances of finding the species in new breeding grounds.
Additional features of ecology, such as the trajectories of movements of non-breeding birds
of different age classes in summer and autumn on reservoirs, are useful to produce, using
satellite transmitters.

The data obtained allow us to state the important and increased role of reservoirs in
the modern distribution of the Pallas’s Gull, not only in the Palearctic, but also beyond
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its borders [55]. In Russia, the discovery of the Pallas’s Gull on the reservoirs of the
Volga and Kama is not a unique phenomenon; according to the author’s preliminary data,
43 reservoirs were identified where gulls were present. This species has also been recorded
on the reservoirs of Ukraine [56], Azerbaijan [57], Kazakhstan [58], Turkmenistan [17],
and India [55]. At present, in order to better understand the survival of a species in a
human-modified environment, it is very important to have a catalog of places and detailed
histories of the settlement of water bodies by this species.

5. Conclusions

The Pallas’s Gull demonstrates a stable presence in most reservoirs of the Volga and
Kama in summer and autumn. Historical and recent data on the state of its population
in the fairway and outside the fairway zone of the Volga–Kama reservoirs indicate that,
in the territory of the East European Plain, these human-modified aquatic ecosystems are
important, if not decisive, in expanding the range of the species to the north. At the same
time, the ecological conditions of the reservoirs of the Volga cascade are more acceptable,
and the reservoirs themselves are more inhabited by the Pallas’s Gull, in comparison with
the Kama reservoirs. The results of this study indicate that, in the Volga Basin, the range of
the Pallas’s Gull has expanded further north, more than 1000 km, over the past 30 years
from the species’ original areas of sustainable breeding in the North Caspian.
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