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The Breeding Population of the Rook, Corvus frugilegus (Aves, Corvidae), in Kharkiv,
Ukraine: Nearly 22-times Decline in Numbers Over an 80-year Period. Brezghunova, O. O.,
Sinna, O. I. — Based on regular surveys of the distribution of rookeries and the number of
nesting birds of Corvus frugilegus Linnaeus, 1758 carried out in 2002-2020 using the TRIM
(TRends & Indices for Monitoring data), the trajectory of change in the rook population has
been estimated. The total size of the breeding population of rooks in Kharkiv City has decreased
by 95.4 % over the last 80 years, from 940 to 43 breeding pairs. The general trend for 1939-2020
is a moderate decline (multiplicative slope 0.980, standard error 0.004; p < 0.01). A similar trend
was observed for 2002-2020 when surveys were regular, i. e. a moderate decline (multiplicative
slope 0.920, standard error 0.021; p < 0.01). Rooks still use the centre of the city for nesting, as
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they did in the early 1940s, but from the 1980s they began to breed in the eastern part of Kharkiv,
where most of the population is now concentrated. Rooks breed in two clustered colonies, one
in the central and one in the eastern part of Kharkiv City, about 13 km apart. The colonies are
not numerous (all less than 50 pairs) in the last 10 years. The possible causes of the decline of the
rook population in Kharkiv City are discussed.

Key words: Rook, rookery, bird surveys, colonies distribution, decline of breeding population,
population trend.

Introduction

The Rook (Corvus frugilegus Linnaeus, 1758) is a widespread Eurasian corvid species that favours urban-
ised and rural landscapes, notable for its group living, communal roosting and colonial breeding, and complex
social structures (Somov, 1897; Coombs, 1978; Boucherie, 2016). The distribution and size of colonies in urban
areas depend on the distribution of suitable nesting habitats, the level of human disturbance and the remoteness
of foraging sites (Bokotey, 2011; Kitowski, 2013). The Rook has demonstrated a clear attraction to agricultural
and urbanised landscapes across Europe since at least the 19th century, which is presumed to have facilitated
the spread of the species and an increase in its numbers. Today, however, despite a very large global population,
the Rook is exhibiting a declining trend overall in Europe and particularly in the eastern parts of the continent,
including Ukraine (BirdLife international, 2023; Bokotey et al., 2010; Kitowski, 2011; Mikuska et al., 2015;
Orlowski & Czapulak, 2007).

The earliest data on rooks in Kharkiv Region, Ukraine, appeared in 1834, and since then the rook has
been considered a common species; more than 100 years ago, rookeries were found not only in natural habitats
such as pine forests, but also on the streets of towns in Kharkiv Region (Somov, 1897). The city of Kharkiv
itself hosted a considerable number of breeding rooks in the middle third of the 20th century (Averin, 1941).
The Rook still breeds regularly in Kharkiv City, but numbers have decreased considerably, especially in recent
decades. To date, no attempt has been made to assess the rate of decline of the breeding population of rooks
in Kharkiv City, although several inventories have been carried out here since the middle of the 20th century.

This research focuses on the dynamics of the number and distribution of the breeding population of rooks
in the city of Kharkiv, Eastern Ukraine. It was here that the first ever mapping survey of the distribution of the
species in Ukraine was carried out in 1939-1940 by a group of ornithologists led by the renowned zoologist
Victor Averin. All the nests in the city were mapped and the size of the breeding population estimated in the
first pioneering attempt to map the breeding distribution of this bird species in Ukraine.

In this paper we try to summarise the data on the changes in the distribution of rookeries and the dynam-
ics of the breeding population in the city of Kharkiv, the second largest city in Ukraine, over the last 80 years.
The available data were used to identify the trend of changes in the size of the breeding population of rooks over
time and the distribution of rookeries in the study area.

Material and Methods

The study area was the city of Kharkiv in Eastern Ukraine, with an area of 370 km? and an estimated
population of almost two million people. Data were collected from 2002 to 2020. A single observer inspected
all rookeries and counted breeding pairs of rooks at nests in the area. Nesting pairs (or active/occupied nests)
were counted to avoid adding old unoccupied structures from previous breeding seasons to the count (see also
Chmielewski et al., 2017). Thus, a nest was deemed active if it contained an adult bird sitting on it or adults
visiting to feed chicks. We use the term ‘rookery’ to refer to rook breeding sites (in this case only on the trees
and well separated from each other), while ‘colony’ refers to a group of birds breeding within a rookery (Rich-
ardson et al., 1979). We collected the coordinates of all rookeries within the boundaries of Kharkiv City. The
only problem was to survey those territories within Kharkiv plants, factories and other industrial areas, as most
of these sites could only be checked along their borders. Despite this difficulty, we are confident that all the
rookeries were detected.

Four colonies were found in 2002, some of which used two or three neighbouring sites for nesting. Such
sub-colonies are hereafter referred to as “colony units”. As breeding rooks from neighbouring sites form forag-
ing groups and feed and roost together, we count them as a single colony. If, during early post-breeding period,
rooks continue to appear at any of the colony sites during the day, but form part of a communal roost at another
colony site at night (Bresgunova, 2009), we refer to them as a “clustered colony”.

We recorded all general changes in population size and mapped all rookeries during a 19-year observa-
tion period. Our data include records from breeding pair counts in April-May or early June in 2002-2006 and
2016-2020, and partly in 2007-2015, when we checked the distribution of all rookeries.
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We also collected all available information on the distribution of rookeries and the number of breeding
birds since 1939. Firstly, we interviewed all biologists, especially ornithologists, working in the city of Kharkiv.
Secondly, we collected information about extinct colonies from scientific publications. The main and most
important data came from 1939-1940 (we have reinstated the date as the actual date of this undertaking is
missing from the paper) by O. O. Lisetskii, H. P. Moskovskii and V. V. Shevchenko in a comprehensive survey
of breeding rooks in Kharkiv City, with a result in the form of a map of species distribution using a grid in the
style of a bird atlas. Probably the first survey of its kind in Ukraine was planned, organised and published by
a famous Kharkiv zoologist V. G. Averin (1941). However, the map illustrating the distribution of nests was
drawn by hand. Averin (loc. cit.) used the word “nests” to refer to active nests, and we therefore assume that we
can count “nests” as “breeding pairs”. Unfortunately, the data published in 1941 did not include information
on rookery boundaries, only the number of nests per square and the total number of rookeries and breeding
pairs in the city at that time. Furthermore, this paper was published in a local journal during a wartime period
and was never made available to a wider scientific audience. We use ArcGIS Desktop 10.8 to restore it and plot
all the data we receive on the map and geodatabase.

Moreover, we use the archival records of O. O. Lisetskii. Some of his records on the distribution of breed-
ing rooks in Kharkiv City in 1959-1960 and 1964-1968 were kept in the library of the Department of Zoology
and Animal Ecology, Karazin National University of Kharkiv (unfortunately, half of these papers/documents/
notes were completely destroyed during a Russian bombing in March 2022).

We used the cartographic method to visualize and compare the distribution of nests and location of colo-
nies of rooks in Kharkiv City in different time periods. We created the geodatabase and maps using geographic
information systems (GIS), in particular ArcGIS Desktop 10.8. Mapbox and OpenStreetMap data were used as
the basemap for all our maps in this paper.

The overall trend of changes in breeding numbers of rooks in Kharkiv City for the period 1939-2020 and
the trend for our data from 2002-2020 were estimated using TRIM (TRends & Indices for Monitoring data)
vers. 3.53 software (TRIM, 2019). TRIM uses generalised linear models (log-linear regression models) to cal-
culate expected values and then to obtain trends, which can be classified by their magnitude and significance
(Pannekoek & van Strien, 2005).

Results

The survey of 1939-1940 (V. G. Averin, O. O. Lisetskii, H. P. Moskovskii,
V. V. Shevchenko data)

The first data on the number of breeding rooks and the size of rookery in the city
of Kharkiv were presented in a paper by V. Averin (1941). It discussed the results of the
first comprehensive survey of breeding rooks in Kharkiv. This survey also revealed the
distribution of nests within the boundaries of Kharkiv City. The original and restored
maps (Averin, 1941) are shown in figure 1. Thus, in 1939-1940, V. Averin and his
group counted 940 nests (breeding pairs) in 310 trees on Kharkiv streets and in parks
in the city centre. These older data show the real number of breeding rooks at that
time. It is easy to explain the absence of rooks in the eastern parts of the city on this
map: there were no suitable nesting sites for rooks at that time, because trees were not
planted there until the early 1930s.

On Averin’s map, only the scale was displayed, while rectangular or geographic coor-
dinates, coordinate or kilometre grid were not indicated (fig 1, a). We used such elements
as confluences of rivers, bridges, and street intersections as control points for georeferenc-
ing the map in GIS. As we can see on the original map (fig 1, a), in order to display the
thematic content of the map the researchers did not use the coordinates of each rook nest
and every rook colony. For this, a conventional grid of 1,000 m x 1,000 m squares was used.
The total number of nests (breeding pairs) was recorded within the square according to
Averin’s map and the paper text. Nevertheless, the method of display is quantitative, which
made it possible to operate with these data in further comparisons of the number of rooks
in Kharkiv City for different time periods.
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The survey of 1959-1968 (O. O. Lisetskii, unpublished data; archives)

Compared with the level of the late 1930s—early 1940s the breeding population of
rooks in Kharkiv City declined significantly towards the 1960s. In 1959-1968 O. O. Liset-
skii counted from 159 to 211 (average 174) pairs of breeding rooks (Lisetskii, 1969). How-
ever, these birds bred mainly in the centre of the city, and we still know nothing about the
distribution of rook colonies in the eastern part of Kharkiv at that time.

The survey of 1980s (Nadtochii, Ziomenko, 1989, data; I. V. Kolesnikov,
pers. comm.) and 1990s (H. S. Nadtochii, O. S. Reutskii, L. P. Babkin
unpublished data, pers. comm.)

In the mid-1980s there were several rookeries, mostly in the city centre, for example,
during 1984-1988 the number of breeding rooks in the city centre almost doubled (Na-
dtochii & Ziomenko, 1989). At that time the breeding of rook was also recorded in the
eastern part of city (I. V. Kolesnikov, pers. comm.; fig. 2). Unfortunately, we do not know
the exact number of nesting birds there, but it was not less than 100 pairs (I. V. Kolesnikov,

L. P. Babkin pers. comm.). Thus, by the end of the 1980s the breeding population of rooks
in Kharkiv was estimated at 326-525 pairs.

I
N 2 g
R ‘\ %
%
=
N\_ By |
\ ¢
B .:.:-:‘;Eé oo
aFT »n‘
V4 S,
k . The number ,me"fc
of Rook's nests g,
[]o =
[]1-10 - 5
x
/ [ 11-40 R £
\ [ 41-100 E
T B & [l 101-200 Z
— — ) Km| ~ 1 2 3 4
L B 201-313 -
I
c &
z
: [ J
(20 % N
Qe -
@
e /0 O o
o | @ (0|0 | 0o %
OIL’V}
The b
of Rook's nests o | ® T
. L . . . e 1-10 B ve
Fig. 1. The distribution of rook nests in Kharkiv @ -4 2
City in 1939-1940 (Averin, 1941): a — the original @ - & z
. . H
Averin’s map (computer edition) (one dot = one . 101-200 =
. P} . >
nest); b-c — the display of Averin’s map data using ’ 01313 ST
various GIS methods. — — Km




The Breeding Population of the Rook, Corvus Frugilegus (Aves, Corvidae) in Kharkiv... 63

() o) L]
i
Lo g
k) St

(03} S

> X4 %
i

GSI
S
Danyl g, > L]
"t &
h0g, oS
r ) Y >
2
2l
\-@(‘
Gy
&
16 2
km

85
N

Shiyakn St
S}

SAY BULIBUBH BILNA

Locations
of Rook colonies

® in1980s

® in1990s [ —

Fig. 2. The location of rook colonies in Kharkiv during 1980s and 1990s (from Nadtochii, Ziomenko, 1989;
1. V. Kolesnikov, H. S. Nadtochii, O. S. Reutskii, L. P. Babkin, pers. comm.).

We also have some information from the 1990s about two other rookeries in
Kharkiv. One was at Khvylynka station (south-west of Kharkiv City) and the second
was somewhere near the railway line at Sortyrovka station, north of Kharkiv. Both col-
onies had disappeared by 2002. Unfortunately, we do not know the number of breed-
ing birds or the exact years of these colonies’” existence. We only know that the rook
population in Kharkiv was estimated at 624 breeding pairs in the middle of 1990s but
definitely not allowing for the colonies in the eastern part of the city (Nadtochii & Zi-
omenko, 2001).

The survey of 2002-2020

a. Kharkiv City centre

Two colonies existed in the centre of Kharkiv until 2009 (fig. 3), but one of them
(“Central Park”) disappeared completely in 2009-2010 (fig. 3; points 1, A and 1, B).
This was caused by the cutting of trees in 2009-2010. From 2003 to 2008, this colony
comprised 50-70 breeding pairs and consisted of two parts (or sub-colonies) separated
by 300 m.

The second colony near the Museum of Nature traditionally included nearly 30 breed-
ing pairs (29-34) and three sub-colonies from 2002 to 2017. However, only 9-10 pairs
nested here in 2018-2019 and only four breeding pairs in 2020 (fig. 3; points 2, A, 2, B,
2, C). During the early post-breeding period, rooks from two colonies (one clustered colo-
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Fig. 3. Location of rook colonies in Kharkiv City in 2002-2020. Letters designate units within colonies.

ny) roost together, but from October some other rooks joined the gathering (Bresgunova,
2009), however in 2019 only 100-150 individuals gathered here. The rooks nest here and
form a communal roost despite systematic persecution by humans: their nests were de-
stroyed several times during the observation period. We also documented the destruction
of rookeries by trimming branches with occupied nests . Moreover, the rooks were forced
to change nesting trees at least three times (fig. 3; points 2, A; 2, B and 2, C). The colony
itself showed a tendency to disappear.

b. Eastern part of Kharkiv City

Two colonies are located in the eastern part of the city, 13 km from the centre of
Kharkiv. Colony 3 was also observed to change its nesting site (fig. 3, points 3, A, and 3, B)
due to tree cutting. One of its nesting sites disappeared, but rooks started nesting on an-
other one (fig. 3, point 3, C). The number of nesting birds decreased from 60 (2002-2003)
to 32-34 pairs (2020).
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The rooks of the fourth colony traditionally nest on the metal poles of power lines and not
far from them on trees (fig. 3; point 4). In this settlement 9-33 pairs nested in different years.
However, in 2020 only five pairs nested here.

Thus, in 2020 only three colonies (2, 3 and 4) with a total of 41-43 breeding pairs were left
in Kharkiv (fig. 3).

Declining trend in changes in the number of breeding rooks

As mentioned before, the numbers of breeding rooks has dropped dramatically since
the 1940s, e. g. from 940 pairs in 1940 to only 43 pairs in 2020. That simply means that
the population of rooks in Kharkiv City decreased by 95.4 % during an 80-year period.
The trend in the changes of the numbers for 1939-2020 period analysed by means of pro-
gramme TRIM is a moderate decline (multiplicative slope 0.980, standard error 0.004;
p < 0.01). That means that on average the numbers of the species dropped by 2 % per year
within this nearly 80-year period. But since there are a lot of missing values it’s better to
look at the latest part of this period (2002-2020).

The trend for 2002-2020, when the surveys were more regular, is also a moderate de-
cline (multiplicative slope 0.920, standard error 0.021; p < 0.01). For this period, the rate of
decline is higher at around 8 % per year. This clear trend is reflected in the disappearance
of one colony and several colony units during this period.

Discussion

The trend of European Rook population is characterised by a moderate increase in the
period 1980-2000, but after 2000, the trend showed a decrease in many European countries
(BirdLife International, 2017, 2023; Spiess & Keller, 2020). For example, in Poland (Kitows-
ki, 2013); Hungary (Fehérvari et al., 2009); Croatia (Mikuska et al., 2015); the Netherlands
(Spiess & Keller, 2020); etc.

In Ukraine, trends in changes in rook numbers are declining in most regions. In
Mykolaiv Region the number of breeding rooks decreased between 1991 and 2010
(Redinov & Petrovych, 2011). In the centre of the city of Uzhhorod the last numerous
rookery was observed in the 1980s; the species nested in neighbouring areas in 2000
(Stankevych, 2000), but no longer. In Lviv the rook population declined from 14 colo-
nies (1,000 breeding pairs) to 4 colonies (350 breeding pairs) between 1985 and 2005
(Bokotey, 2011).

Our data clearly show that the breeding population of rooks in Kharkiv City declined
from a maximum in the early 1940s (940 breeding pairs) to a minimum in 2020 (43 pairs).
The population of wintering rooks in Kharkiv also decreased from 97,000 in 2004/2005 to
50,000 in 2016/2017 (O. O. Brezghunova, our data).

One of the causes (perhaps not the main one) of the disappearance of rookeries and
the decrease in the number of rooks in the city of Kharkiv is direct persecution by the mu-
nicipal services (Spiess, Keller, 2020). In some other Ukrainian cities, direct persecution
by humans is the key factor determining the decrease in the number of rooks (Shevtsov,
2001). In other parts of Ukraine, the illegal shooting or killing of nesting rooks and reduc-
ing the number of their nests by cutting down trees may play a significant role in the decline
(Koshelev et al., 2019). In western Poland, rook numbers have declined due to the felling
of trees with nests (Kitowski, 2013). Systematic persecution by humans has also led to the
disappearance of rookeries in Croatia (Mikuska et al., 2015).
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The process of extinction of rook colonies may also be linked to climate change
(Bokotey, 2011). Furthermore, the rook is considered to be a species with low plasticity in
the face of climate change (Zbyryt et al., 2022). A major cause of population decline is the
use of pesticides and chemical seed treatments (Spiess, Keller, 2020).

Another factor may be relevant in explaining the observed rate of decline. In Po-
land, the smaller colonies disappeared faster than the larger ones (Jyzefik, 1976; Ki-
towski, 2013; Ortowski & Czapulak, 2007). In other words, in smaller colonies, the lack
of strong social relationships among rooks can lead to desertion. For the last 10 years
the colonies in Kharkiv City can be classified as small according to the latest surveys,
e. g. the maximum size of the rook colony is only 34 active nests in 2020. It is clear
that several factors, including suitable nesting and foraging sites and the presence of
conspecifics, play the key role in the suitability of urban habitat for breeding (Griffin,
1998; Bokotey, 2011).

Almost 80 years ago the rook was considered a pest in the city of Kharkiv (Averin,
1941). Disturbance and severe persecution, especially cutting trees and harassment of colo-
nies, are the significant factors in distribution of colonies and impacting their size not only
in Ukraine (Lviv: Senik & Kasparova, 2012), but in other countries (Poland: Kitowski,
2013; Croatia: Mikuska et al., 2015; Germany: Kriiger et al., 2020; Europe in general:
Spiess, Keller, 2020). Thus, rooks are not only facing climate change and lack of suitable
foraging habitats, but also direct persecution. In any case, the conflict between humans and
rooks in the city of Kharkiv needs to be addressed, as Kharkiv could potentially be com-
pletely deserted by this species.

Conclusion

The rookeries in the city of Kharkiv, eastern Ukraine, show a tendency to dis-
appear. Data on the size of the breeding population of rooks collected by a dozen
ornithologists over an 80-year period show an almost 22-fold decrease in numbers.
The overall population declined by 95.4 % and the trend of change was a significant
moderate decline throughout the period, including the most recent period when
surveys became more regular. At the beginning of 2020, only three rook colonies
remained, with a total of 43 breeding pairs. Rooks are still numerous during the
winter, but the number of wintering birds is also declining.
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