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Abstract. Two species of the order Lagomorpha inhabit the territory 
of the Vologda Region (Russia), mountain hare Lepus timidus L., 
1758 (common species) and brown hare Lepus europaeus Pallas, 
1778 (rare species), as well as their hybrid (“tumak” hare). The 
morphological and ecological characteristics of the species have 
been analyzed. A complete bibliographic review of the order 
Lagomorpha of the Vologda Region is presented.
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Introduction
The Vologda Region is one of the largest regions 

in the European part of Russia; its area covers 
144500  km2, locating in the middle and southern 
taiga subzones. Its large size is accompanied by 
many landscapes and biotopes, which promotes 
high species and ecological diversity. The range of 
terrestrial habitats noted on the territory of the region 
includes spruce forests, pine forests, small-leaved 
forests, swamps, meadows, and settlements. In terms 
of the, The Vologda Region has the greatest area of 
peat bogs comparing to other regions of the North-
West of Russia; they occupy about 20230 km2 (14% 
of territory). In this region, meadows are of secondary 
origin, except the floodplains.

The Vologda Region is inhabited by 
representatives of 14–15  thousand species of 
invertebrates and vertebrates belonging to 14 phyla 
and 33 classes; 421 vertebrate species are registered 
here. Mammals are represented by 66 species. The 
order Lagomorpha and the Leporidae family include 
mountain hare (Lepus timidus L., 1758) and brown 
hare (Lepus europaeus Pallas, 1778). Their hybrids 
(“tumak” hare, local common name) are also found in 

the region; however, they are found here very rarely 
(Shabunov et al., 2021).

A hybrid of mountain hare and brown hare 
(“tumak”, Lepus europaeus  × timidus) has an 
ambiguous taxonomic position as suggested by 
European and Russian taxonomists: Lepus timidus 
var. tumak Tichomirov and Korchagin, 1889 (Bock, 
2020); Lepus europaeus tumak (Chapman and Flux, 
1990); pro L. tumac Eversmann, 1850 nom. nud (Bock, 
2020). When working on “The Animal Kingdom of the 
Vologda Region” (2021), the authors had to take into 
account the main audience to which the publication 
was directed, therefore, the existence of the “tumak” 
was written in passing, without information about 
its taxonomy. Within the framework of this article, 
we consider it appropriate to indicate more detailed 
information about the nomenclature of this hybrid.

Hares have always been an important hunting 
resource on the territory of the region, as evidenced 
by the first descriptions of the Vologda Province 
(Frize, 1806; Nadezhdin, 1838; Zasetsky, 1782; 
Zyablovsky, 1810, etc.).

The study aims to assess morphological and 
ecological features, as well as to characterize the 
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status of species of the order Lagomorpha inhabiting 
the Vologda Region.

Materials and methods
The paper analyzes information from literary 

sources and monitoring data of hunting resources, 
the last were collected by the Department for the 
Protection, Control and Regulation of the Use of Fauna 
Objects in the Vologda Region. The primary data of 
winter route counts of the abundance of the mountain 
hare on the territory of the Russian North National 
Park for 2013–2021 are presented (Svodnye..., 2021). 
The work presents photographs by A.A. Krasilnikov, 
posted in the public domain on Internet resources 
(VKontakte) (Appendix, Figs. S1–S9). The names of 
taxa are given in accordance to the Fauna Europaea 
resource (https://fauna-eu.org) and the guidebook 
“Wild Animals of Russia” (Pavlinov, 2019).

Results

Morphological characteristics
Mountain hare has a body length of 45–80 cm, 

feet length of 12.5–19.0  cm, auricle length of 12–
14 cm, and body mass of 3–5 kg; the characteristics 
of the brown hare are, respectively, 57–68 cm, 13.6–
18.5  cm, 10.2–14.0  cm, and 5–6  kg (Gromov and 
Erbaeva, 1995; Konovalov, 2005).

The mountain hare has a gray-brown-ocher 
summer color with small ripples; it whitens completely 
for the winter, except the black tips of the ears; in 
summer, the ears have a white border. The mountain 
hare has four pairs of nipples. In total, sixteen 
subspecies of the mountain hare are known currently; 
Lepus timidus subsp. timidus L., 1758 inhabits the 
Vologda Region, its summer pelage is brownish-gray 
with an admixture of pale-gray and blackish. The 
anterior-inner edge of the auricle is black-brown with 
faint yellow-reddish ripples (Gromov and Erbaeva, 
1995; Fauna Europaea).

The brown hare has an ocher-gray, dark brown, 
brown, ocher-red, or olive-brown color of various 
shades, with a large variegated pattern formed by 
black or black-brown undercoat hairs ends protruding 
between the guard fur (Gromov and Erbaeva, 1995). 
The pelage in summer is painted in a yellowish-fawn 
color with pronounced large ripples; in winter, it turns 
white on the sides of the body and hind limbs. The 
brown hare has three pairs of nipples. In addition, 
the brown hare differs from the mountain hare by 
the presence of a black spot (stripe) on the dorsal 
surface of the tail, as well as longer ears, legs and 
tail. The “tumak” hare inherits the coloring of Lepus 
timidus and L.  europaeus, having wider paws than 
those of the brown hare. In winter, “tumak” whitens 
more and has a reddish shade of pelage on the 
head (Konovalov, 2005; Savinov and Lobanov, 1958; 
Savinov and Voropanova, 1957).

Species status
in the Vologda Region

Lepus timidus is a common species with a high 
abundance in the Vologda Region. Lepus europaeus 
is a rare species, included in the list of species 
requiring biological control (supervision) of their 
condition on the territory of the region1. This species 
is recommended to be included in the updated list 
of protected species, also in the rank of requiring 
biological control. It is known that at the beginning 
of the XX century, brown hare was also rare in the 
Kirillovsky District of the Vologda Province (Region). 
V.N. Shchegolev (1925) testified to the fact that mostly 
mountain hares were hunted, but brown hares, only 
in small numbers.

Distribution
V.N. Shchegolev (1925) noted that both species 

were distributed throughout the territory of the 
Cherepovets Province (nowadays, Kirillovsky District 
of the Vologda Region), but the abundance of the 
brown hare was decreasing on its northern border. 
Mountain hare is currently widespread in the study 
area, while the distribution of the brown hare is 
mosaic. At the beginning of the XX century, the 
northern border of the range of the brown hare has 
shifted slightly northwards the line “Vytegra  – Lipin 
Bor – Ustye-Kubenskoye – Nikol’sk”. By the end of 
the 1950s, this species settled further north, and 
since the 1970s, its range margin shifted southwards 
(Shabunov et al., 2007). In the 1980s, the brown hare 
was more widespread in the western and central 
areas, where the forest cover was noticeably lower 
(about 40%) compared to the northern and eastern 
regions (about 80%) (Kiselev, 1984). At present, the 
mountain hare is found in all 26 administrative districts 
of the region, being a common species. The brown 
hare is recorded in nine districts: in Vologodsky, 
Gryazovetsky, Ustyuzhensky, Cherepovetsky, 
Sheksninsky, it has the status of common species, 
in Kaduysky, Kirillovsky, Sokolsky, and Ust-Kubinsky, 
status of rare species.

“Tumak” hares appear where the brown hare and 
the mountain hare are equally common, and in the 
years when the breeding periods of these two species 
coincide. There is a known case of mating of a male 
brown hare and a female mountain hare kept in the 
same cage in the Vologda Zoo in 1929, after which a 
hybrid hare appeared, but it was killed by one of the 
adult hares a day later (Savinov and Lobanov, 1958).

Population dynamics
V.N.  Shchegolev (1925) recorded a significant 

decrease in the number of hares in 1919–1920 as 

1 Decree of the Government of the Vologda Region dated 
19.12.2006 No. 1274 “On approval of the list of animals listed in 
the Red Book of the Vologda Region”.
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a result of an infectious disease. In 1923–1925, an 
increase in the hare abundance was noted, probably 
associated with an increase in the number of clearings 
and burnt areas, as well as with a decrease in the 
number of hunters and foxes (Shchegolev, 1925). 
Since the 1970s, the number of the brown hare is 
stably decreasing (Shabunov et al., 2007), including 
due to poisoning with pesticides and fertilizers lying on 
the soil surface observed since the late 1970s–early 
1980s (Kiselev, 1984). Both parasites and predators 
regulate the hare abundance, as well as hunting by 
humans using traps and loops. Trichostrongyloidosis, 
caused by nematodes, is the most usual zoonotic 
disease in the hare populations (Gruzdev, 1974; 
Naumov, 1947). In the Verkhovazhsky District, 
a positive correlation was revealed between the 
decrease in the number of mountain hare and lynx 
(Karbasnikov et al., 2021).

The number of mountain hares in the Russian 
Federation in 2020 amounted to about 3.4  million 
individuals, which is 4.3% or 138 thousand individuals 
more than in 2019 (Kharakteristika..., 2021). In 
2000–2004, according to the data of winter route 
surveys, an increase in the number of this species 
was noted throughout the territory of Russia, after 
which a gradual decrease was recorded. In 2010–
2020, the lowest abundance was recorded by 
counts performed in 2011 (2.8  million individuals), 
then the abundance was slowly recovering; since 
2015, it is estimated at 3.2–3.4  million individuals. 
In the North-West of Russia, Volga and Ural federal 
districts, the total number is 1.1  million individuals 
(33% of the number of snow hares in the Russian 
Federation). In the Northwestern Federal District, the 
number of mountain hare has been decreasing since 
2002, its minimum value, as in Russia as a whole, 
was recorded in 2011 (336.7  thousand individuals), 
then an increase began and in 2013 it amounted 
to 585.5  thousand individuals, which is close to the 
estimates obtained in 2008 (Zayats-belyak..., 2021; 
Kharacteristika..., 2021; Chislennost..., 2021).

The number of brown hares in the Russian 
Federation in 2010–2020 was 800–900  thousand 
individuals, in 2020, it amounted to 911.4  thousand 
individuals, which was 2.2% lower comparing to 2019 
(Kharacteristika..., 2021). In 2008, the number of 
brown hare was 825.1 thousand individuals, in 2009, 
847, in 2010, 838.6, in 2011, 853.2, in 2012, 866.3, 
and in 2013, 793.6  thousand individuals. Therefore, 
in 2013, the abundance of this species has decreased 
by 8.4% compared to 2012 and by 3.8 compared to 
2008 (Sostoyanie.., 2021).

In the Vologda Region, there is a decrease 
in the number of both species of hares. In 1995–
2005, there were 100–150 thousand individuals of 
mountain hare, 99975 individuals in 2008, 71,151 in 
2017, 73293 in 2018 (as of 01.04), 73293 in 2019, 
and 70800 individuals in 2020. Brown hare had much 

lower abundance: about 5 thousand individuals in 
the early 1970s, 253 individuals in 2008, and only 
49  individuals in 2018 (as of 01.04) (Publichnyi..., 
2021; Shabunov et al., 2021).

Biotope preferences
Brown hare and mountain hare are representatives 

of different ecological groups. Mountain hare is a 
eurytopic species inhabiting different types of habitats 
(meadows, especially bushy meadows, forest edges, 
sparse forests, swamps; it avoids dense tall coniferous 
forests). Brown hare is a species preferring open 
space (meadows, fields, and forest edges). In winter, 
the last one is often found in small settlements (in 
vegetable gardens, in orchards, and near haystacks). 
The preference of open spaces by the hare is 
explained by the forest-steppe range of the species 
and narrower paws of the hind limbs comparing to 
that in mountain hare, which makes it difficult to move 
on the snow cover. “Tumak” hare is equally adapted 
to life in the forest and in open spaces (Konovalov, 
2005; Savinov and Lobanov, 1958; Savinov and 
Voropanova, 1957; Shabunov et al., 2007).

Feeding peculiarities
Hares find food in the lower grassy layer (Savinov 

and Lobanov, 1958). The food spectrm of Lepus 
timidus includes over 60 plant species. In the snowless 
period, it feeds on grassy plants, in winter, on the bark 
and young shoots of trees and shrubs, as well as on 
winter grasses, which it gets from under the snow at a 
depth of no more than 15 cm. Mountain hare prefers 
such grassy plants as clover, cereals, bedstraw, 
dandelion, wormwood, and yarrow, and some arboreal 
and shrubs (aspen, willow, birch, oak, apple), less 
often, alder, black alder, elder, and young spruce.

The feeding activity of hares is the highest at dusk, 
at night, and before dawn. Lepus europaeus feeds on 
grassy vegetation, preferring cereals and legumes, 
moreover, even in winter, getting greens (wintercrop) 
or dry grasses from under the snow, like “tumak” hare 
does. It also eats cabbage stumps in the gardens 
and gets into barns with hay. Only when a solid snow 
crust is formed, which does not allow reaching the 
herbaceous vegetation, the hare feeds on bark and 
young tree branches (Konovalov, 2005; Savinov and 
Lobanov, 1958; Savinov and Voropanova, 1957; 
Shabunov et al., 2007).

Life cycle, lifestyle, and activity
Both species of hares are active throughout the 

year, molt in spring and autumn, and have behavioral 
adaptations to protect themselves from predators: 
they entangle their tracks before lying down to rest 
(in the summer, in the depressions of the relief, in 
the winter, in the snow). They lead a solitary lifestyle; 
however, at feeding grounds, brown hares sometimes 
form large groups.
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Mountain hare breeds at least 2–3 times a year: in 
the second half of March and early May. During these 
periods, several males chase the female, the fastest 
one mates. Pregnancy lasts about 50 days; 2–5 hares 
appear in the first litter, up to 6, in the second. Cubs 
of mountain hares are born sighted, covered with 
pelage, and active. The female hare does not build a 
nest for the cubs and feeds them with milk for the first 
time immediately after birth, then, every 3–4  days. 
The cubs spend the entire period between feedings 
without a mother and can do without food. Newborn 
cubs scatter on the grass, with which they merge in 
color and hide. On the 8–10th day, they independently 
eat the grass around them, on the 13th day, they can 
run quickly and make sharp jumps to the side, and 
at 10 months, young individuals are already able to 
reproduce.

Brown hare breeds at least 2  times a year: in 
April and after a while again. Three to eight rather 
developed cubs are born, able to feed on their own 
at the age of two weeks, reaching maturity a year 
later. A nest for the offspring is set up in the form of a 
shallow pit (Konovalov, 2005; Savinov and Lobanov, 
1958; Savinov and Voropanova, 1957; Shabunov et 
al., 2007).

Biocoenotic role (as elements of the 
food web)

Hares are the food for the birds of prey (northern 
goshawk Accipiter gentilis (L., 1758), western marsh 
harrier Circus aeruginosus (L., 1758), pale harrier 
C. macrourus (S.G. Gmelin, 1771), Montagu’s harrier 
C. pygargus (L., 1758), large owls) and animals (red 
fox Vulpes vulpes (L., 1758), gray wolf Canis lupus 
(L., 1758), dog, Eurasian lynx Lynx lynx (L., 1758), 
European pine marten Martes martes (L., 1758), 
and European polecat Mustela putorius L., 1758) 
(Shchegolev, 1925). Stoat (Mustela erminea L., 1758) 
can feed on young hares. In addition, on the territory 
of the National Park “Russky Sever”, mountain hare 
was noted as a part of the diet of the Eurasian eagle-
owl Bubo bubo (L., 1758) among other large species, 
such as the muskrat Ondatra zibethicus (L., 1766) 
and the European water vole Arvicola terrestris (L., 
1758) (Kaletskaya, 1973; Sharikov et al., 2016).

Commercial value
Both species of hares are included in the list of 

the hunting resources of the Vologda Region, despite 
the low abundance of the brown hare. Mountain 
hare is one of the most important game animals 
(pelage and meat are used). In 2010–2011, in the 
Vologda Region, 3108 individuals of mountain hare 
were hunted during the hunting season, in 2011–
2012, this number reached 4067 (Chislennost..., 
2021). In the 1920s, in the Cherepovets Province, 
both hare species were dominant or sub-dominant 
(following the red squirrel) hunting objects (Belizin, 

1929). In 1922–1923, 110472 hares were hunted 
in the province, total income after they were sold 
was 16570.8 Russian rubles (Shchegolev, 1925). In 
1925–1926, 20167 hares and 74002 squirrels were 
hunted, in 1926–1927, 70451 and 46046 ind., and 
in 1927–1928, 22,688 and 34304 ind., respectively 
(Belizin, 1929).

Both species can harm plants: mountain hare 
damages bark and young branches of shrubs, brown 
hare damages gardens, forest plantations, and winter 
crops (Konovalov, 2005; Savinov and Voropanova, 
1957; Savinov and Lobanov, 1958; Shabunov et al., 
2007).

Hares are involved in the circulation of pathogens 
of some natural focal infections common or possible 
in the region: brucellosis, tularemia, hemorrhagic 
fever, intestinal yersiniosis, toxoplasmosis, and 
plague (Iersinioses…, 2014; Moskalev et al., 2016; 
Pokrovsky et al., 2007; Radchenko, 2007).

The negative role of hares was noted by 
A.A.  Silantyev (1918) for entire European part of 
Russia, including Arkhangelsk and Vologda provinces. 
He referred to a significant grazng of young trunks of 
forest plantations, sometimes fruit trees, in winter or 
early spring. At the same time, there was no negative 
economic effect of hare activity in the fields and 
vegetable gardens.

Protection of species
According to the data of the Department for 

the Protection, Control and Regulation of the 
Use of Fauna Objects in the Vologda Region, the 
abundance of brown hare is low, so it is necessary 
to limit hunting on this species. Hares, as well as 
foxes and common raccoon dogs, are hunted from 
September 15 to February 28 (29) at the permissible 
rate of one individual per hunting day. At the end of 
the hunting season, security raids are carried out, the 
cases of hunting identified are considered poaching 
(Departament..., 2021).

At the moment, brown hare is not observed at the 
territory of the National Park “Russky Sever”, while an 
increase in the abundance of the mountain hare has 
been revealed (Fig. 1).

In the Darwin Reserve, the number of mountain 
hare is currently low, and brown hare only 
occasionally comes from neighboring agricultural 
lands (Darvinsky..., 1957, 2021). The abundance of 
both species has decreased since establishing of the 
Rybinsk Reservoir. This is due to the increased water 
level, so all thickets of shrubs and deciduous forests, 
which served as the main feeding grounds for hares, 
were flooded in the former floodplain, In the Darwin 
State Natural Biosphere Reserve, mountain hares 
stay on the hills, going out to feed on the outskirts 
of bogs, clearings, and burnt-out areas, covered 
with overgrowths of birch, aspen, and willow. At the 
beginning of winter, they visit low forested islands, 
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Fig. 1. The abundance of mountain hare on the territory of the National Park “Russky Sever” assessed by the primary data of winter route 
counts in 2013–2021.

where they extract fresh greens from under the snow 
in dry shallow waters, these greens develops here in 
the fall after being freed from the water at the end of 
summer.

Conclusions
On the territory of the Vologda Region, two 

species of the order Lagomorpha live; their hybrid 
(“tumak” hare) has been noted as well. Lepus timidus 
is a common eurytopic species with a high abundance 
in all districts of the region; Lepus europaeus is a 
rare species, biotopically confined to open spaces 
and included in the list of species requiring biological 
control and conservation. Both species play an 
important biocenotic role, participating in food webs; 
they are also of epidemiological significance, they 
may be used as a food resource for locals, and they 
can harm agriculture and forestry. Currently, there is a 
downward trend in the number of both species.

Acknowledgments
The authors are grateful to A.B. Chkhobadze for 

a discussion of the key provisions of the article and to 
A.A. Krasilnikov for the photographs provided. Spe-
cial thanks go to National Park “Russky Sever”, es-
pecially to L.V.  Kuznetsova, for the courtesy of the 
primary data of winter route counts of the mountain 

hare population, and to Z.S. Elizar’eva for the photo 
editing.

ORCID
N.S. Kolesova     0000-0003-2503-1682
A.A. Shabunov     0000-0002-6120-9313

References
Belizin, A., 1929. Zhivotnyy mir [Wildlife]. 

In:  Zhemchugov,  A.N., Cherepovetskiy okrug. 
Krayevedcheskaya spravochnaya kniga dlya 
uchitel’stva [Cherepovets District. Local history 
reference book for teaching]. Okrono, Cherepovets, 
USSR, 70–93. (In Russian).

Bock, A., 2020. Lepus europaeus (Lagomorpha: 
Leporidae). Mammalian Species 52 (997), 125–
142. https://doi.org/10.1093/mspecies/seaa010

Chapman,  J.A., Flux,  J.E.C., 1990. Rabbits, hares 
and pikas: status survey and Conservation Action 
Plan. IUCN, Gland, Switzerland, 168 p.

Chislennost’ zaytsa-belyaka v Rossii 2000–
2013  g. [The abundance of mountain hare in 
Russia 2000–2013], 2021. Povidovyye ocherki 
FGBU “Tsentrokhotnkontrol” [Species essays 

63

https://orcid.org/0000-0003-2503-1682
https://orcid.org/0000-0002-6120-9313
https://orcid.org/0000-0003-2503-1682
https://orcid.org/0000-0002-6120-9313


64 Kolesova, N.S., Shabunov, A.A., 2021. Ecosystem Transformation 5 (1), 59–71.64

of the Federal State Budgetary Institution 
“Tsentrohotncontrol”]. Web page. URL: https://
vk.com/topic-81086433_40777279 (accessed: 
02.07.2021). (In Russian).

Gromov, I.M., Erbaeva, M.A. 1995. Mlekopitayushchie 
fauny Rossii i sopredel’nyh territorii. Zayceobraznye 
i gryzuny [The mammals of Russia and adjacent 
territories. Lagomorphs and rodents] (Opredeliteli 
po faune Rossii. Vyp. 167 [Taxonomic keys on the 
fauna of Russia. Is.  167]). Zoological Institute of 
the Russian Academy of Sciences, St. Petersburg, 
Russia, 520 p. (In Russian).

Gruzdev, V.V., 1974. Ekologiya zaitsa-rusaka 
[Ecology of the brown hare]. Moscow State 
University, Moscow, USSR, 164 p. (In Russian).

Darvinskiy Zapovednik [Darwin Reserve], 1957. 
Leontiev,  A.M (ed). Oblastnaya knizhnaya 
redakciya, Vologda, USSR, 102 p. (In Russian).

Darvinskiy gosudarstvennyi prirodnyi biosfernyi 
zapovednik [Darwin State Biosphere Reserve], 
2021. Web page. URL: http://www.zapoved.net/
index.php?Itemid=365&link_id=613&option=com_
mtree&task=viewlink (accessed: 02.07.2021). (In 
Russian).

Departament po okhrane, kontrolu i regulirovaniyu 
ispol’zovaniya ob’ektov zhivotnogo mira 
Vologodskoy Oblasti [ Department for the Protec
tion, Control and Regulation of Natural Heritage of 
the Vologda Region], 2021. Web page. URL: https://
ohotdep.gov35.ru/obshchaya-informatsiya/sroki-
ohoty-na-territorii-vo/ (accessed: 01.06.2021). (In 
Russian).

Fauna Europaea. Web page. URL: https://fauna-eu.
org/cdm_dataportal/taxon/f18cef79-1346-47fc-
9744-f74e4216a509 (accessed: 01.06.2021).

Frieze, J.J. 1806. Izvestiya, sluzhashchie k 
topograficheskomu opisaniyu Vologodskoj 
gubernii, soobshchennye v Imperatorskuyu 
Akademiyu nauk byvshim onye korrespondentom 
[News, serving to the topographic description of 
the Vologda Province, reported to the Imperial 
Academy of Sciences by a former correspondent]. 
Tekhnologicheskij zhurnal [Technological journal] 3 
(1), 3–34. (In Russian).

Iersiniozy v Rossiiskoi Federatsii: informatsionny 
bulleten. Vyp.  1 [Iersinioses in the Russian 
Federation: Information bulletin. Is.  1], 2014. 
Saint-Petersburg Pasteur Institute, St. Petersburg, 
Russia, 56 p. (In Russian).

Kaletskaya, M.L., 1973. Volk i ego rol’ kak 
khishchnika v Darvinskom zapovednike [The 
wolf and its role as a predator in the Darwin 
Reserve]. In:  Krinitsky,  V.V. (ed.), Prirodnye 
resursy Mologo-Sheksninskoy niziny. Nazemnye 
pozvonochnye [Natural resources of the Mologo-
Sheksna Lowland. Terrestrial vertebrates] (Trydy 
Darvinovskogo gosudarstvennogo zapovednika. 
Vyp.  XI [Proceedings of Darwin State Reserve. 
Is.  XI]). Severo-zapadnoe knizhnoe izdatel’stvo, 
Vologda, Russia, 41–58. (In Russian).

Karbasnikov, A.A., Karbasnikova, E.B., Baidakov, 
E.S., 2021. Dinamika chislennosti rysi i zaitsa 
v Verkhovazhskom raione Vologodskoi oblasti 
[Dynamics of the number of lynx and hare 
in the Verkhovazhsky district of the Vologda 
Region]. Materialy X Mezhdunarodnoy nauchno-
prakticheskoy konferentsii “Novyye impul’sy 
razvitiya: voprosy nauchnykh issledovaniy” 
[Materials of the X Inter-River Scientific and 
Practical Conference “New Impulses for 
Development: Research Issues]. Saratov, Russia, 
118–123. (In Russian).

Kharakteristika chislennosti osnovnykh vidov 
okhotnich’ikh resursov v Rossiyskoy Federatsii v 
2020 g. [Characteristics of the main species hunting 
resources in the Russian Federation in 2020], 
2021. Web page. URL: http://www.ohotcontrol.
ru/resource/Resources_2008–2013 (accessed: 
02.07.2021). (In Russian).

Konovalov, A.F., 2005. Mlekopitayushchie 
Vologodskoi oblasti (spravochnik–opredelitel’) 
[Mammals of the Vologda Region (Reference 
guide)]. Rus’, Vologda, Russia, 160 p. (In Russian).

Moskalev, A.V., Astapenko, P.V., Apchel,  V.
Ya., Tsintsadze,  O.G., 2016. Sovremennaya 
kharakteristika aktivnosti prirodnykh ochagov 
zoonoznykh infekcij Kryma [A modern characteristic 
of the activity of natural foci of zoonotic infections 
in Crimea]. Vestnik Rossijskoj Voenno-medicinskoj 
akademii [Bulletin of the Russian Military Medical 
Academy] 3 (55), 117–121. (In Russian).

Nadezhdin, N., 1838. Vologodskaya guberniya 
[Vologda Province]. Enciklopedicheskij leksikon, 
posvyashchennyj Ego Velichestvu Gosudaryu 
Imperatoru Nikolayu Pavlovichu. Tom dvenadtsatyi 
[Encyclopedic lexicon dedicated to His Majesty 
the Sovereign Emperor Nikolai Pavlovich. Vol. 12]. 
Voo – Vyaz., St. Petersburg, Russia, 402–420. (In 
Russian).

Naumov, S.P., 1947. Ekologiya zatsa-belyaka 
Lepus timidus L. (Teoreticheskie osnovy prognoza 

https://vk.com/topic-81086433_40777279
https://vk.com/topic-81086433_40777279
http://www.zapoved.net/index.php?Itemid=365&link_id=613&option=com_mtree&task=viewlink
http://www.zapoved.net/index.php?Itemid=365&link_id=613&option=com_mtree&task=viewlink
http://www.zapoved.net/index.php?Itemid=365&link_id=613&option=com_mtree&task=viewlink
http://www.ohotcontrol.ru/resource/Resources_2008
http://www.ohotcontrol.ru/resource/Resources_2008


65Kolesova, N.S., Shabunov, A.A., 2021. Ecosystem Transformation 5 (1), 59–71. 65

chislennosti vida) [The ecology of the mountain 
hare Lepus timidus L. (Theoretical basis of forecast 
of species abundance)]. Materialy k poznaniyu 
fauny i flory SSSR, izdavayemyye Moskovskim 
obshchestvom ispytateley prirody. Novaya seriya. 
Otdel zoologii. Vyp.  10 (25). [Materials on the 
knowledge of the fauna and flora of the USSR, 
published by the Moscow Society of Naturalists. 
New series. Department of Zoology. Is.  10 (25)] 
All-Union Scientific Research Institute of Hunting, 
Moscow, USSR, 207 p. (In Russian).

Pavlinov, I.Ya., 2019. Zveri Rossii: spravochnik-
opredelitel’ [Wild animals of Russia: Guide and 
reference book]. KMK, Moscow, Russia, 702 p. (In 
Russian).

Photographs by A.A.  Krasilnikov. Web page. URL: 
https://vk.com/san.san2015?z=albums289235446 
(accessed: 01.07.2021). (In Russian).

Pokrovsky, V.I., Pak, S.G., Briko, N.I., Danilkin, B.K., 
2007. Infekcionnye bolezni i epidemiologiya 
[Infectious diseases and epidemiology]. GEOTAR-
Media, Moscow, Russia, 816 p. (In Russian).

Publichnyy doklad o rezul’tatakh deyatel’nosti 
Departamenta po okhrane, kontrolyu i 
regulirovaniyu ispol’zovaniya ob’yektov zhivotnogo 
mira Vologodskoy oblasti za 2020 god [Public report 
on the results of the activities of the Department 
for the Protection, Control and Regulation of the 
Use of Animal Objects of the Vologda Region for 
2020]. Web page. URL: https://ohotdep.gov35.ru/ 
(accessed: 02.07.2021). (In Russian).

Redkiye i okhranyayemyye zveri Vologodskoy 
oblasti. Metodicheskiye rekomendatsii uchitelyu 
biologii [Rare and protected animals of the Vologda 
Oblast. Methodological recommendations to the 
biology teacher], 1984. Kiselev,  V.E (comp.). 
Vologda State Pedadogical Institute, VGPI, 
Vologda, USSR, 24 p. (in Russian).

Radchenko, N.M., 2007. Ekologicheskie osnovy 
bezopasnosti zhiznedeyatel’nosti na territorii 
Vologodskoj oblasti [Environmental Foundations of 
Life Safety in the Vologda Region]. VIRO, Vologda, 
Russia, 132 p. (In Russian).

Savinov, V.A., Voropanova, T.A., 1957. Zhivotnyj 
mir [The animal world]. In: Dmitrevskiy,  Yu.D., 
Malkov, V.M., (eds.), Priroda Vologodskoy oblasti. 
Sbornik statey [Nature of the Vologda Oblast. 
Collection of articles]. Oblastnaya knizhnaya 
redakciya, Vologda, USSR, 300–322. (In Russian).

Savinov, V.A., Lobanov, A.N., 1958. Zveri Vologodskoi 
oblasti [Wild animals of the Vologda region]. 
Vologodskoe knizhnoe izdatel’stvo, Vologda, 
USSR, 208 p. (In Russian).

Shabunov, A.A., Bolotova, N.L., Konovalov,  A.F., 
Filonenko,  I.V., 2007. Pozvonochnye zhivotnye 
[Vertebrate animals]. In:  Vorob’ev,  G.A. (ed.), 
Priroda Vologodskoi oblasti [Nature of the Vologda 
Oblast]. Vologzhanin, Vologda, Russia, 271–286. 
(In Russian).

Shabunov, A.A., Bolotova, N.L., Chkhobadze, A.B., 
Belova,  Yu.N., Kolesova,  N.S. et al., 2021. 
Zhivotnyy mir Vologodskoy oblasti. Pozvonochnyye 
zhivotnyye [Fauna of the Vologda region. 
Vertebrates]. Port-Aprel’, Vologda, Russia, 384 p.

Sharikov, A.V., Shishkina, E.M., Shitikov,  D.A., 
Makarova, T.V., 2016. Letnie spektry pitaniya filina 
Bubo bubo, ushastoi Asio otus i bolotnoi Asio 
flammeus sov v nacional’nom parke “Russkiy 
Sever” (Vologodskaya oblast’) [Summer food 
spectra of the Eurasian eagle-owl Bubo bubo, 
long-eared owl Asio otus, and short-eared owl 
Asio flammeus in the National Park “Russky 
Sever” (Vologda Region)]. Russkij ornitologicheskij 
zhurnal [Russian Journal of Ornithology] 25 (1235), 
73–76. (In Russian).

Shchegolev V.N., 1925. Fauna, biologiya i 
ekonomicheskoye znacheniye mlekopitayushchikh 
Cherepovetskoy gubernii (s prilozheniyem 
opredelitel’nykh tablits, instruktsii dlya sobiraniya 
i sokhraneniya programm nablyudeniy) [Fauna, 
biology and economic development of the small-
liter-ears of the Cherepovets provinces (with 
attached definite tables, instructions for collecting 
and preserving program observation)] (Trudy 
obshchestva po izucheniyu Cherepovetskogo 
kraya [Proceedings of Society on studying the 
Cherepovets Territory]). Tipo-litografiya gazety 
“Kommunist”, Cherepovets, USSR, 37  p. (In 
Russian).

Silantyev, A.A., 1918. Obzor promyslovyh ohot v 
Rossii [Overview of game in Russia]. Izdatel’stvo 
Departamenta zemledeliya, St.  Petersburg, 
Russia, 619 p. (In Russian).

Sostoyaniye okhotnich’ikh resursov v Rossiyskoy 
Federatsii v 2008–2013  gg. [The state of 
hunting resources in the Russian Federation in 
2008–2013], 2021. Web page. URL: http://www.
ohotcontrol.ru/resource/Resources_2008-2013/
Resources_2008-2013.php (accessed: 02.07.2021). 
(In Russian).

https://vk.com/san.san2015?z=albums289235446
https://ohotdep.gov35.ru/


66 Kolesova, N.S., Shabunov, A.A., 2021. Ecosystem Transformation 5 (1), 59–71.66

Svodnye uchetnye dannye po zimnim marshrutnym 
uchetam zaitsa-belyaka (Lepus timidus  L.) za 
2013–2021  gg. [Summary data for winter route 
accounts of the mountain hare (Lepus timidus 
L.) for 2013–2021], 2021. Fondovye materialy 
Natsionalnogo parka “Russkiy Sever” [Archives of 
the National Park “Russky Sever”]. Kirillov, Vologda 
Region, Russia (In Russian).

Zasetsky, A.A., 1782. Istoricheskiye i 
topograficheskiye izvestiya po drevnosti o Rossii 
i chastno o gorode Vologde i yego uyezde, i o 
sostoyanii onogo ponyne, iz raznykh pechatnykh 
i rukopisnykh rossiyskikh i inostrannykh knig 
i iz sobstvennykh primechaniy, sobrannyye i 
sochinennyye Alekseyem Aleksandrovym synom 
Zasetskim, 1777 godu, a potom ot nego zhe s 
dopolneniyem ispravleny po 1781 god [Historical 
and topographic news on antiquity about Russia 
and often about the city of Vologda and its county, 
and about the state of it today, from various printed 
and manuscript Russian and foreign books and 

from his own notes, collected and composed by 
Alexei Aleksandrov son Zasetsky, 1777, and then 
corrected from him with an addition to 1781]. 
Universitetskaya tipografiya N. Novikova, Moscow, 
Russia, 87 p. (in Russian).

Zayats-belyak [Mountain hare], 2021. Web 
page. URL:. http://www.ohotcontrol.
r u / r e s o u r c e / R e s o u r c e s _ 2 0 0 8 -
2013/%D0%97%D0%B0%D1%8F%D1%86-
0%B1%D0%B5%D0%BB%D1%8F%D0%BA.pdf 
(accessed: 02.07.2021). (In Russian).

Zyablovsky, E.F., 1810. Zemleopisaniye 
Rossiyskoy imperii dlya vsekh yeye sostoyaniy 
Sanktpeterburgskogo pedagogicheskogo instituta 
Ordinarnogo professora Evdokima Zyablovskogo. 
Ch.  III [Land description of the Russian Empire 
for all its states of the St. Petersburg Pedagogical 
Institute of the Ordinary Professor Evdokim 
Zyablovsky. Part III]. Tipografiya V. Plavil’shchikova, 
St. Petersburg, Russia, 560 p. (In Russian).

http://www.ohotcontrol.ru/resource/Resources_2008-2013/%D0%97%D0%B0%D1%8F%D1%86-%D0%B1%D0%B5%D0%BB%D1%8F%D0%BA.pdf
http://www.ohotcontrol.ru/resource/Resources_2008-2013/%D0%97%D0%B0%D1%8F%D1%86-%D0%B1%D0%B5%D0%BB%D1%8F%D0%BA.pdf
http://www.ohotcontrol.ru/resource/Resources_2008-2013/%D0%97%D0%B0%D1%8F%D1%86-%D0%B1%D0%B5%D0%BB%D1%8F%D0%BA.pdf
http://www.ohotcontrol.ru/resource/Resources_2008-2013/%D0%97%D0%B0%D1%8F%D1%86-%D0%B1%D0%B5%D0%BB%D1%8F%D0%BA.pdf


67Kolesova, N.S., Shabunov, A.A., 2021. Ecosystem Transformation 5 (1), 59–71.

Fig. S1. Mountain hare. Russia, Vologda Region, Ust-Kubinsky District, 5 km northwards Ust’e settlement, May 25, 2017. Photo by A.A. 
Krasilnikov.

Fig. S2. Mountain hare. Russia, Vologda Region, Ust-Kubinsky District, 5 km northwards Ust’e settlement, May 29, 2021. Photo by A.A. 
Krasilnikov.
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Fig. S3. Mountain hare. Russia, Vologda Region, Ust-Kubinsky District, 5 km northwards Ust’e settlement, May 29, 2021. Photo by A.A. 
Krasilnikov.

Fig. S4. Mountain hare. Russia, Vologda Region, Ust-Kubinsky District, 6 km northwestwards Ust’e settlement, May 29, 2021. Photo by 
A.A. Krasilnikov.
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Fig. S5. Mountain hare. Russia, Vologda Region, Ust-Kubinsky District, 6 km northwestwards Ust’e settlement, May 29, 2021. Photo by 
A.A. Krasilnikov.

Fig. S6. Mountain hare. Russia, Vologda Region, Ust-Kubinsky District, 6 km northwestwards Ust’e settlement, May 29, 2021. Photo by 
A.A. Krasilnikov.
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Fig. S7. Mountain hare. Russia, Vologda Region, Ust-Kubinsky District, 6 km northwestwards Ust’e settlement, May 29, 2021. Photo by 
A.A. Krasilnikov.

Fig. S8. Mountain hare. Russia, Vologda Region, Ust-Kubinsky District, 6 km northwestwards Ust’e settlement, May 29, 2021. Photo by 
A.A. Krasilnikov.
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Fig. S9. Mountain hare. Russia, Vologda Region, Ust-Kubinsky District, 6 km northwestwards Ust’e settlement, May 29, 2021. Photo by 
A.A. Krasilnikov.
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