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The existence of the wild forest reindeer (Rangifer tarandus fennicus) in North Europe is under threat. Urgent measures 
are needed to protect this species. One of the main measures under consideration is the development of a network 
of Protected Areas (PAs). The Russian part of the Finnish-Russian Friendship Nature Reserve includes a part of the 
Metsola Biosphere Reserve (MBR). The MBR contains habitats of the Kuhmo Area – Lake Kiitehenjärvi’s (Lake 
Kamennoe) R.t. fennicus subpopulation and it is of great importance for this animal. This area mainly includes summer 
pastures and rutting and calving areas, while some of these animals also use this area as winter pastures. Tracking animal 
locations and moving activity with telemetry showed the continuation of seasonal migrations of this animal across the 
Russian-Finnish border. This confirms the mix of animals living in Finland in the region of Kainuu and animals living 
in the Republic of Karelia (Russia), as well as the importance of the MBR for maintaining the genetic diversity of R.t. 
fennicus in both countries. Some of the animals may change their migration patterns and seasonal home ranges, staying 
in Russia for wintering. There was one case of a collared R.t. fennicus female moving far to the east from the Kuhmo 
Area – Lake Kiitehenjärvi subpopulation’s habitat to the surroundings of the village of Chernyi Porog (Segezhsky 
district). The genetic purity of R.t. fennicus is influenced by the reindeer husbandry practice in Finland. There are cases 
of semi-domesticated reindeer (i.e. originating from another Rangifer tarandus subspecies, R. t. tarandus) occurrence 
in the MBR, where they were observed in mating (harem) groups of R. t. fennicus. Evaluation and analysis of the 
age and sex structure of the subpopulation in the summer-autumn period in Russia in 2018–2020 showed a small 
percentage of calves, approximately 12% of all encountered animals. This may indicate a high predator pressure (e.g. 
from the side of Canis lupus, Gulo gulo, and Ursus arctos). Over the last three years, out of 16 collared R.t. fennicus 
females appeared in Karelia, four of them were killed by predators. The location of the habitats near the state border 
west of the fence, protected with barbed wire (engineered structures) together with control in the PAs (including MBR) 
ensure the animal protection from poachers. There was only one case of animal death caused by illegal hunting over the 
last five years. Forest logging may have a significant impact on the future of R.t. fennicus in the MBR. Under conditions 
of increasing human impact on the surrounding areas, the MBR importance in the R.t. fennicus population conservation 
also increased. However, to enhance the positive effect, it will be necessary to expand the network of PAs. One of the 
nearest promising potential PAs is the planned Kalevala Sanctuary.
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Introduction
The active development of vast areas of North 

Europe and the ecosystem transformation as a re-
sult of the mining industry, forestry management, 
the building of large-scale linear structures (e.g. 
transport highways, gas pipelines, power lines), 
and the unregulated development of the tourism 
industry is a serious threat. It can cause the loss 
of biodiversity and species’ home ranges (Fahrig, 
2003; Hanski, 2005; Vistnes & Nellemann, 2008).

Rangifer tarandus (Linnaeus, 1758) is a na-
tive species and an important member of northern 
circumpolar ecosystems. Archaeological studies 
proved that this species was already present in Eur-
asia during the Late Glacial (Kurten, 1968; Veresh-
chagin, 1979; Rankama & Ukkonen, 2001).

Currently, Rangifer tarandus is included in 
the IUCN Red List (VU status) (Gunn, 2016). 
All its populations in European Russia are un-

der protection of the Red Data Book of the Rus-
sian Federation (category 3, EN, II) (Order of the 
Ministry, 2020). The forest subspecies, Rangifer 
tarandus fennicus (Lönnberg, 1909), is includ-
ed in the Red Data Book of East Fennoscandia 
(1998), Red Data Book of the Republic of Karelia 
(2020) (category 2, EN), and Red Data Book of 
Finland (NT) (Liukko et al., 2019).

Rangifer t. fennicus is a reindeer subspecies 
native to Finland, the Republic of Karelia (here-
inafter – Karelia) and parts of the Arkhangelsk 
Region, where it inhabits a mosaic of mature co-
niferous taiga forests, marshlands and lakes (Paa-
sivaara et al., 2018b; Danilov et al., 2020). In 
various parts of Russia, monitoring of the species 
distribution showed a significant population de-
cline and an increase in range fragmentation over 
the last 20 years (Danilov, 2005; Kholodov, 2013; 
Efimov & Mamontov, 2014; Panchenko et al., 
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2014). In Karelia, this occurred in the mid-to-late 
1990s (Danilov, 2003). Currently, according to 
aerial and terrestrial counts, there are 2300–2400 
R.t. fennicus individuals in Karelia, and the larg-
est population is known in the northern districts of 
Karelia (Loukhy, Kalevala, and Kem). The south-
ern border of the distribution range of this sub-
species has noticeably shifted to the north, and it 
passes through the central part of Karelia (Danilov 
et al., 2020). In Finland, R.t. fennicus inhabits two 
large areas, namely Kainuu and Suomenselkä re-
gions. In these areas, the populations include re-
spectively approximately 750 and 1500 individu-
als (Paasivaara et al., 2018a; LUKE, 2020).

The conservation of the R.t. fennicus popula-
tion requires comprehensive measures. One of 
the most important of these is the development 
of Protected Areas (PAs). The Finnish-Russian 
Friendship Nature Reserve (FNR) was established 
for this purpose. In Finland, it includes the territo-
ries where the R.t. fennicus disappeared from the 
country’s parts reappeared from the Soviet Union 
in the 1950s (Vanninen, 1972). Later, a permanent 
population originated from these animals in Kai-
nuu Province. The establishment of the FNR in the 
late 1980s made it possible to combine efforts in 
the conservation of R.t. fennicus and its habitats. 
The area includes summer pastures of R.t. fennicus 
of the so-called Kuhmo Area – Lake Kiitehenjärvi 
subpopulation (Heikura et al., 1985) located on 
Russian territory. Animals come here from Fin-
land in spring to calve, to spend summer and au-
tumn, and after rutting they return to their winter 
home ranges in Finland. Many studies devoted to 
this subpopulation have been performed in Finland 
(e.g. Heikura et al., 1985; Heikura, 1997; Tuomi-
vaara & Heikura, 2010), but there has been no such 
data from Russia for a long time. In 2017, the Met-
sola Biosphere Reserve was established. It includes 
the Kostomuksha State Nature Reserve (KNR) and 
Kalevala National Park (KNP). It unites the areas 
of the Kuhmo Area – Lake Kiitehenjärvi subpopu-
lation with a new protected status. The MBR was 
recognised as a special site for testing interdisci-
plinary approaches to understanding and manag-
ing changes in and interactions between social 
and ecological systems, including conflict preven-
tion and management of biodiversity (UNESCO, 
2020). An increasing anthropogenic impact (forest 
felling, mining) around the PAs highlights the rel-
evance and the need to monitor R.t. fennicus in this 
Protected Area in Russia.

The purpose of this article was to study the 
current status and ecological features of the Kuh-
mo Area – Lake Kiitehenjärvi subpopulation of 

R.t. fennicus in the Metsola Biosphere Reserve and 
to assess the prospects for a continued existence of 
this subpopulation.

Material and Methods
The study was performed in the Metsola Bio-

sphere Reserve within an area of 3450.7 km2 in 
2018–2020. This territory includes the existing PAs 
of Kalevala National Park and Kostomuksha State 
Nature Reserve, as well as the area of the co-oper-
ation zone belonging to the Kostomuksha Urban 
District. The Kostomuksha State Nature Reserve is 
the Russian part of the Finnish-Russian Friendship 
Nature Reserve. The Metsola Biosphere Reserve 
is located in the northwest of Karelia near the Fin-
land-Russia border (Fig. 1) being represented by 
typical north-taiga habitats.

The dominance of pine (Pinus sylvestris L.) for-
est in these PAs, a high proportion of old forests, 
mires of various types, and a hydrographical net-
work (Table 1) make these territories attractive for 
R.t. fennicus. The area between Kalevala National 
Park and Kostomuksha State Nature Reserve has 
been largely transformed because of the forestry 
industry. The Kostomuksha mining and processing 
enterprise is located near the town of Kostomuksha.

Fig. 1. The location of the study area. Designations: 1 – Metsola 
Biosphere Reserve border; 2 – borders of Protected Areas, 
namely Kostomuksha State Nature Reserve (A), Kalevala 
National Park (B), planned Kalevala Sanctuary (C); 3 – Finnish-
Russian Friendship Nature Reserve; 4 – Finland-Russia border.
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Field surveys
In winter, we used snowmobile surveys to 

obtain information about the population size, 
migration routes, preferred habitats, age and sex 
structure and behavioural patterns of the sub-
population (Efimov & Mamontov, 2014). The 
observation routes covered approximately 80% 
of the study area. The total length of the routes 
was about 1600 km. Winter track counts (WTC) 
(Formozov, 1932; Priklonsky, 1972; Order of the 
Ministry, 2012) were carried out on nine perma-
nent routes in the Kostomuksha State Nature Re-
serve annually in January and February during 
1986–2020. During the snowless period, field 
data were collected on hiking and water routes. 
The total length of hiking routes was 780 km. All 
R.t. fennicus traces, the age and sex of the animals 
and brief descriptions of habitats were reported.

Camera traps were used during field obser-
vations throughout the year. They (n  =  6) were 
placed on the R.t. fennicus trails in their preferred 
habitats, resulting in 1340 photographs and vid-
eos of R.t. fennicus.

Telemetric tracking
We used the telemetry data for four collared 

R.t. fennicus females. Collaring was carried out 
in Finland with Iridium Plus GPS collars in No-
vember – April of 2016–2017 using a helicopter. 
Animals were immobilised with a DanInject CO2 
injection rifle.

We used the movement data for R.t. fennicus 
females №9 (2016–2020, 8454 locations), №18 
(2017–2019, 5107 locations), №54 (2017–2020, 
9216 locations), and №55 (2017–2020, 8866 loca-
tions). We used tracking data to obtain information 
on seasonal migrations, summer and winter home 
ranges, calving and rutting areas, calf survival and 
mortality. Visual observations of collared animals 
during the rutting period made it possible to assess 
the size, age and sex structure of mating groups.

Pasture estimation
To estimate the supply of Cladonia rangifer-

ina (L.) F.H. Wigg. and Cladonia stellaris (Opiz) 
Pouzar & Vězda, the two most widespread lichen 

Table 1. Some characteristics of the areas of Kostomuksha State Nature Reserve and Kalevala National Park according to 
Kovalevskiy & Gaydysh (2017)

Protected Area Total area, 
(km2)

Total 
forest area 

(km2)

Percentage of area covered 
by coniferous forests, %

Percentage of 
coniferous forest over 
120-year-old of the 
total forest area, %

Percentage of water 
body systems of 
the total area of 

Protected Area, %

Percentage of mires 
of the total area of 
Protected Area, %

Pinus sylvestris Picea abies

Kostomuksha State Nature Reserve 492.6 298.6 80.3 19.0 80.6 23.8 13.3

Kalevala National Park 743.6 505.1 81.5 17.3 87.6 12.1 23.5

species in the diet of R.t. fennicus in Kalevala 
National Park and Kostomuksha State Nature 
Reserve, census lines were established using the 
methods used previously to estimate the winter 
pastures of R.t. fennicus in Eastern Fennoscandia 
(Mattila & Helle, 1978; Annenkov et al., 1989). 
In total, 39 monitoring lines were established in 
the study area during 2018–2019, including 29 
lines on the mainland and ten lines on the islands 
of Lake Kamennoe (hereinafter – Lake Kiitehen-
järvi) and Lake Sudnozero.

Additional data
In addition, we used data from surveys of em-

ployees of other governmental institutes working 
on the use and conservation of hunting and forest 
resources, as well as data from local hunters and 
residents. The analysis of R.t. fennicus sightings 
in the Kostomuksha State Nature Reserve covered 
the period of 1985–2015 (n = 191).

An analysis was carried out using Microsoft 
Excel, QGIS 2.8.1 (QGIS, 2020), and SAS.Plan-
et (SASGIS, 2020) software. We used the Home 
Range Analysis and Estimation (HoRAE) toolbox 
for the free GIS software OpenJUMP (Steiniger & 
Hunter, 2013) to calculate 95% summer and win-
ter home ranges and 50% core areas. We generated 
home-range estimates using the kernel method 
(Worton, 1989; Powell, 2000) and ad-hoc smooth-
ing parameter (had-hoc) (Kie, 2013).

Results
Distribution
In the winter period, the study of the R.t. fenni-

cus distribution showed that the KNP includes not 
only summer but also winter pastures, while the 
tracks of these animals are reported regularly here 
in winter. For example, there was a large herd of 
R.t. fennicus (more than 50 individuals) on Lake 
Sudnozero in March 2018.

The KNR mainly includes the summer habi-
tats of animals, but some individuals also stay over 
the winter. In the KNR, signs of R.t. fennicus are 
not registered yearly on permanent routes during 
the WTC. In general, R.t. fennicus signs are more 
often registered in winter in the eastern part of the 
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KNR. They probably come from the east from the 
neighbouring territory of the Muyezersky District.

The MBR cooperation zone belongs to the Kos-
tomuksha Urban District being located between 
the PAs. This area is characterised by an uneven 
use by R.t. fennicus. These animals are regularly 
seen in the Border Security Zone of Russia (up to 
20 km wide), where only restricted human access 
is allowed. This area is located behind a strong 
fence with barbed wire running along the border 
zone on the Karelia’s side (engineered structures). 
Rangifer t. fennicus actively use also the eastern 
part of the cooperation zone on the border with the 
Muezersky District.

In summer, the R.t. fennicus distribution 
shows that they are seen anywhere in the Met-
sola Biosphere Reserve. The observations of R.t. 
fennicus and their tracks, including females with 
calves, are regularly registered on islands of large 
lakes of the KNP and KNR in summer. Survey 
data allow us to conclude that the islands of Lake 
Kiitehenjärvi (KNR) and Lake Sudnozero (KNP) 
are also used for calving.

Cladonia spp. abundance
The results of the inventory of the forage ca-

pacity of the pastures of R.t. fennicus in the KNP 
and KNR, based on the supply of lichens Cladonia 
rangiferina and C. stellaris, are indicated in Table 
2. The average supply values of these lichens were 
low in both areas.

Habitat usage
Spring migration to the summer home ranges 

and subsequent movements within summer pas-
tures happen in the area located between the border 
of the two countries and the engineered structures 
on the border. The summer home ranges of the col-
lared R.t. fennicus females were in the MBR (Fig. 
2). Female №9 used the area of KNR, and females 
№18, №54, №55 used mostly the KNP.

There were no traces of R.t. fennicus crossing 
the engineered structures during the field observa-
tion in the KNP. Nevertheless, telemetry data show 
that such movements still happen occasionally, and 
collared R.t. fennicus used habitats located east 
of this fence. Rangifer t. fennicus and other large 
mammals (e.g. Alces alces (Linnaeus, 1758), Ur-
sus arctos (Linnaeus, 1758)) sometimes cross the 
fence in the KNR, too. Such cases were also re-
ported during field observations.

The results of the study of the migrations 
and home ranges of the collared R.t. fennicus fe-
males №9, №18, №54, №55, using the area of 
the MBR during the observation period 2018–

2020, are shown in Table 3. These are displayed 
also in Fig. 2.

During 2018–2020, 13 out of the 16 collared 
R.t. fennicus females, spent the summer on the 
Russian territory, returning to Finland every au-
tumn. For example, this behaviour was reported 
for R.t. fennicus female №9, which used winter 
home ranges in Finland and spent the summer in 
the KNR near Lake Kiitehenjärvi during the ob-
servation period (Fig. 2). In contrast, R.t. fennicus 
females №18, №54, №55 changed their winter 
home ranges in Finland to winter home ranges in 
Russia. Until autumn 2017, these animals left for 
the winter pastures in Finland, but at the beginning 
of winter 2017, they remained in the summer home 
range near Lake Levi (KNP). After the rut, they 
moved northeast. By December 2017, they were 
found near Lake Okhtanyarvi located 50 km north-
east of their summer pastures. This is the area of 
the planned Kalevala Sanctuary. Studies of 2020 
showed that this area is of great importance for 
R.t. fennicus throughout the year. It is known that 
in winter animals move there from the surround-
ing areas. Early January 2018, for unknown rea-
sons, these three collared R.t. fennicus females in 
one group began to move and reached their former 
winter home ranges in Finland, covering a distance 
of 200 km. In spring, they returned to Karelia, to 
their summer pastures. Later, two of them (№18 
and №55) spent the whole winter of 2018–2019 
near Lake Okhtanyarvi. The distance between the 
new winter home ranges and the previous ranges 
on the Finnish side was approximately 150 km. 
Rangifer t. fennicus female №55 returned and 
spent the winter in Finland. However, this female 
has remained on the Russian side both in summer 
and in winter since spring 2019. At the summer be-
ginning of 2020, there was an extraordinary case 
of movement of collared R.t. fennicus female №88 
far beyond the home ranges of the Kuhmo Area 
– Lake Kiitehenjärvi subpopulation. Starting from 
the calving sites in Finland, it covered more than 
200 km over 11 days and came to the area of the 
village of Chernyi Porog (Segezhsky District) on 
the Russian side, where it was probably killed by 
Canis lupus (Linnaeus, 1758).

Group size and structure
The analysis of animal tracks in the KNR 

showed that the groups of R.t. fennicus observed in 
winter were small. In 1985–2015, the average num-
ber of individuals per group was 5.4 individuals. 
However, there are also large groups. So, in winter 
2018, in the eastern part of the KNR, tracks of a herd 
of approximately 100 individuals were reported.
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Table 2. The characteristics of Cladonia spp. cover in the KNP and the KNR and adjacent areas

 Species

Cladonia rangiferina Cladonia stellaris
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Kostomuksha State Nature Reserve
M 7.0 6.1 32.6 20.7 8.2 65.6 36.2 32.2 52.9
m 2.14 0.64 3.22 6.6 2.59 5.61 2.95 9.9 15.6
max 40.6 12.1 51.8 121.9 44.6 140 71.3 200.0 283.1

Kalevala National Park
M 6.6 7.1 44.5 21.1 0.2 23.7 16.9 0.8 21.9
m 1.66 0.82 5.16 5.9 0.15 12.76 9.10 0.5 6.1
max 19.0 8.80 56.7 67.7 1.2 102.8 70.1 5.3 68.5
Note: M – arithmetic mean, m – standard error of the arithmetic mean, max – maximum value.

Table 3. Home range size of collared Rangifer tarandus fennicus females (km2)
Winter Summer

Collar number Year
Probability volume contour

Collar number Year
Probability volume contour

50% (core) 95% (home range) 50% (core) 95% (home range)

18
2017–2018 40.2 194.2

18
2017 88.7 396.1

2018–2019 91.5 335.0 2018 45.2 217.1

9

2016–2017 72.8 456.9
9

2017 17.7 62.8
2017–2018 92.8 439.9 2018 13.9 67.6
2018–2019 67.5 384.6 2019 5.6 53.8
2019–2020 126.5 624.4

54

2017 52.5 219.0

54
2017–2018 88.6 351.0 2018 42.8 264.0
2018–2019 78.3 324.6 2019 41.8 222.3
2019–2020 122.6 660.3 2020 69.5 308.1

55
2017–2018 60.8 291.6

55

2017 79.3 315.2
2018–2019 130.7 674.0 2018 141.4 666.3
2019–2020 138.3 562.1 2019 121.0 544.5

2020 64.8 311.7
M 92.5 441.5 M 56.0 260.7
m 8.95 45.24 m 11.16 50.03
min 40.2 194.2 min 5.6 53.8
max 138.3 674.0 max 141.4 666.3
Note: M – arithmetic mean, m – standard error of the arithmetic mean, min – minimum value, max – maximum value. The size of winter home ranges on 
the Russian side (Karelia) is indicated in bold, the one on the Finnish side in normal font.

The MBR has great importance as the area 
where the rut of R.t. fennicus takes place. In au-
tumn 2018–2020, the field observations in the MBR 
showed that the size of the rutting groups (n = 11) 
was on average 8.5 individuals. There were 1.2 
adult males and 6.5 females. In October 2020 in the 
KNP, a semi-domesticated R.t. fennicus female was 
observed in a harem, i.e. in a mating group of ani-
mals. The percentage of calves among all reported 
sightings and captured by wildlife cameras in the 
summer-autumn period (n = 153) was only 11.5%.

Threats
During field observations, tracks of Canis lu-

pus chasing R.t. fennicus were repeatedly regis-
tered. Over the past three years, out of 16 collared 
animals four were killed by C. lupus at summer 

home ranges in Karelia. Over the past five years, 
only one case of illegal hunting of R.t. fennicus 
has been reported.

Discussion
Distribution
The habitats in Metsola Biosphere Reserve are 

of high value for R.t. fennicus. A study of wildlife 
in these places in the 1970s showed that the num-
ber of R.t. fennicus was quite high here. In 1974, 
a special aerial survey counted 297 individuals of 
the species in the area of approximately 1500 km2. 
These data support the establishment of the KNR 
and adjacent areas (Danilov et al., 1977). Never-
theless, according to these data, various parts of the 
MBR are used by R.t. fennicus at different degrees 
in various seasons of the year, for various reasons.
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Fig. 2. The home ranges and seasonal movement routes 
of Rangifer tarandus fennicus. Designations: 1 – Metsola 
Biosphere Reserve border; 2 – borders of Protected Areas, 
namely Kostomuksha State Nature Reserve (A), Kalevala 
National Park (B), planned Kalevala Sanctuary (C); 3 – 
Russia-Finland border; 4 – winter home ranges; 5 – summer 
home ranges; spring (6) and autumn (7) migration routes of 
the collared R.t. fennicus female (№9, №18, №54, №55); the 
borders of R.t. fennicus summer pastures: 8 – 1985, 9 – 1989, 
10 – 1994, 11 – 2008, 12 – 2020 (according to Heikura, 1997; 
Tuomivaara & Heikura, 2010, with additions).

One of the main limitations for this animal is 
the shortage of suitable winter habitats. For ex-
ample, the KNR contains mainly summer habi-
tats, which explains the insignificant use of this 
area by R.t. fennicus in winter. Similarly, some 
animals remaining in summer habitats over the 
winter are also reported for other areas in Fin-
land and Karelia (Heikura et al., 1985; Blyud-
nik et al., 1989; Heikura, 1997). The eastern part 
of the co-operation zone and the eastern part of 
the KNR are characterised by lichen pine forest, 
which is of great importance for R.t. fennicus. 
These animals are regularly observed in these 
habitats in winter.

The usage of large lake islands as habitats is a 
characteristic of R.t. fennicus behaviour in Kare-
lia (Blyudnik et al., 1989; Danilov et al., 2020). 
To avoid predators and blood-sucking insects, R.t. 
fennicus spends a lot of time at such places in sum-
mer. The territories of KNP and KNR are good ex-
amples of this statement.

Anthropogenic disturbance largely deter-
mines the usage of these territories by animals 
outside Protected Areas (e.g. the MBR co-oper-
ation zone). The disturbance impact caused by 
forestry management (Kostomuksha mining and 
processing enterprise), and hunting is pronounced 
in this area, while sightings of R.t. fennicus are 
rare in such an actively developing area. How-
ever, in the Border Security Zone, the impact 
of anthropogenic disturbance is weaker because 
people hardly visit this area.

Cladonia spp. abundance
Cladonia spp. are the main winter forage for 

R.t. fennicus (Sulkava et al., 1983). However, for 
both investigated areas, the average lichen crop 
was only 44.9 g/m2 while in lichen-rich habitats 
(e.g. Kalevala District near Lake Kunevo), lichen 
crops were 459.9 g/m2 (Annenkov et al., 1989). 
The MBR includes mainly summer habitats of 
R.t. fennicus, where dwarf shrubs, paludified pine 
forests, and mires of various types are widely 
represented, and animals are provided with suffi-
cient summer forage (e.g. grasses, sedges, shrubs, 
dwarf shrubs). Nevertheless, there are areas with 
a lichen-rich cover in PAs and in the neighbour-
ing areas. For example, on the eastern border of 
the KNR in the area of Kalivo Lake, the Cladonia 
spp. cover reached 235.0 g/m2 in some survey 
lines, while in the north-eastern part of the KNR 
in the area of the River Kamennaya, it reached 
283.1 g/m2. This affects the stay of animals. In 
winter, regular sightings of animals and their trac-
es are reported in such sites.

Habitat usage
The study of R.t. fennicus migrations made it 

possible to obtain new data on the animal’s home 
ranges, rutting locations and routes of seasonal mi-
grations. In the Kuhmo Area – Lake Kiitehenjärvi 
subpopulation, tracking the animal movements us-
ing telemetry has been conducted since the 1980s 
(Heikura et al., 1985; Pulliainen et al., 1985; Hei-
kura, 1997; Tuomivaara & Heikura, 2010). The en-
gineered structures running along the border zone 
on the Karelia side were previously obstacles to the 
R.t. fennicus migration. This was the reason for the 
changing migration routes and summer pastures of 
the animals. The area of summer pastures expanded 
due to their increase in Finland, while in Russia the 
area decreased (Heikura, 1997). To present the R.t. 
fennicus migration from Finnish territory to summer 
pastures in Karelia has become wider (Fig. 2). In 
general, about one-third of the collared R.t. fennicus 
individuals of the Kainuu region comes to the Border 
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Security Zone of Russia to calve, using summer hab-
itats in the Metsola Biosphere Reserve. The summer 
home ranges of this subpopulation in Karelia have 
been gradually expanding since the 1980s (Fig. 2).

Remarkably, the home ranges of the collared 
animals were located precisely in the border zone 
between the actual border and the engineered struc-
tures. In addition, the R.t. fennicus traces crossing 
this line during field research were rarely regis-
tered and only in the KNR. It can be assumed that 
this barrier (i.e. the fence with barbed wire) highly 
limits the animal movements and the usage of new 
home ranges. It is known that the building of large-
scale linear structures restricts ungulate migration 
(Curatolo & Murphy, 1986; Wilson et al., 2016; 
Nandintsetseg et al., 2019; McInturff et al., 2020), 
and R. fennicus is no exception. Additionally, this 
was the case for R. fennicus on the Kola Peninsula 
early XX century, when the population was divid-
ed into two parts as a result of the railway building 
(Semenov-Tyan-Shansky, 1977).

The study of the movements of collared R.t. 
fennicus showed that these animals use vast areas 
throughout their life cycles (Pulliainen et al., 1983; 
Heikura et al., 1985; Danilov et al., 2020; Mamontov, 
2020) (Table 3). Most of the R.t. fennicus individu-
als are characterised by a conservative home range 
selection (Pulliainen et al., 1985, Heikura, 1997). 
And 13 of the 16 collared females demonstrated the 
same behaviour, as individual №9. The movements 
of collared females №18, №54 and №55 were differ-
ent and showed a close connection between the ani-
mals living in both countries. This is very important 
for the conservation of R.t. fennicus. Genetic diver-
sity largely determines adaptive capacity, as well as 
population and species viability (Caughley & Gunn, 
1996; Lacy, 1997). The loss of genetic diversity as a 
result of population decline, fragmentation and the 
accompanying inbred depression can cause undesir-
able consequences (Haigh et al., 2006; Roed et al., 
2006). In general, in the Metsola Biosphere Reserve, 
there are three areas, situated in the northern part of 
the KNP, eastern part of the MBR co-operation zone, 
and south-eastern part of the KNZ, where R.t. fen-
nicus individuals from various areas in Karelia and 
in Finland can meet and crossbreed. Therefore, this 
PA is of great importance for the genetic diversity 
conservation of R.t. fennicus.

Group size and structure 
Determining the size and sex of populations and 

age structure of herds makes it possible to better un-
derstand the status of the groups and their develop-
mental direction. The small size of groups registered 
in KNR is probably caused by the small number of 

animals in wintering area in this part of the MBR 
for the entire observation period. Accordingly, in 
1985–1987, when the number of R.t. fennicus in 
Karelia was high, in the KNR in winter, the aver-
age herd size was 4.5 individuals. In Finland, within 
the winter home ranges of the Kuhmo Area – Lake 
Kiitehenjärvi subpopulation, the average herd size 
was 24 individuals in February (Heikura, 1985). The 
large group of 100 individuals observed in winter 
2018 probably came from the adjacent area of the 
Muezersky District. The extreme conditions have 
caused animals to gather together in this large group. 
So, the snow depth was more than 1 m. Therefore, 
for animals, it was easier to move and to obtain food 
in a larger herd.

Threats
By characterising the population status, it 

is necessary to note that the number of calves in 
2018–2020 was low. This may have been caused 
by high predator pressure (Canis lupus, Gulo gulo 
(Linnaeus, 1758), Ursus arctos). This problem 
is also relevant for the Kainuu region in Finland, 
where a high density of large predators has be-
come one of the main reasons for the decline in the 
R. fennicus population (Kojola et al., 2004, 2009). 
In addition, the situation is aggravated by ecotour-
ism-related supplemental feeding sites for large 
predators located in the core breeding area of R.t. 
fennicus subpopulation in the Kuhmo area – Lake 
Kiitehenjärvi near the border and in PAs (Pöllänen, 
2020; Penteriani et al., 2021). Apart from the direct 
influence of C. lupus, the problem of this predator 
impact on R.t. fennicus population is complicated. 
So, indirect factors can exacerbate this influence, 
such as the number of Alces alces, as the main prey 
of C. lupus. With an increase in the number of A. 
alces and, consequently, in the number of C. lu-
pus, the number of incidental kills of R.t. fennicus 
will be increased, too (Kojola et al., 2009). This 
is noted not only for R.t. fennicus but also for R.t. 
caribou (Gmelin, 1788) (Serrouya et al., 2017). In 
Karelia, the A. alces number is not so high as it is 
in Finland. However, there are winter concentra-
tions of A. alces in some parts of MBR (e.g. in the 
KNP area), and the consequences of a large size of 
an A. alces population may have an indirect impact 
on R.t. fennicus as well.

In Karelia, another main factor in the R.t. 
fennicus population decline is poaching. How-
ever, these habitats are located near the Finland-
Russia border in the restricted zone near the 
fence. Consequently, in the KNR and the KNP, 
the ranger’s control ensures the best safety of 
animals from poachers.
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Crossbreeding between R.t. fennicus and semi-
domesticated reindeer originated from another sub-
species, Rangifer tarandus tarandus (Linnaeus, 
1758), have adaptations to various snow conditions. 
The mentioned crossbreeding may be dangerous for 
the genetic purity of populations. Such a risk is quite 
high, and sometimes semi-domesticated reindeer 
escape the reindeer husbandry areas of Finland and 
migrate south to R.t. fennicus home ranges in Kainuu 
and to the east to Karelia. Such phenomena were reg-
istered in both KNR and KNP.

A serious threat to the R.t. tarandus population 
is the large-scale forest management (clear cutting). 
This causes the destruction of pastures, which are 
of particular importance for these animals during 
calving and rutting. Additionally, studies of habitat 
use by R. tarandus demonstrated the high value of 
old coniferous forests with arboreal lichens in win-
ter (Semenov-Tyan-Shansky, 1977; Kumpula et al., 
2007). The Biosphere Reserve status does not limit 
deforestation. It is quite possible that soon the co-
operation zone located between the KNP and the 
KNR will lose its important value for R. tarandus. 
Here, pastures and migration routes of R.t. fennicus 
coincide with areas where active forest management 
is underway (Hansen et al., 2013). It is necessary to 
make adjustments in forest management to identify 
and protect these areas, which are of great impor-
tance for R.t. fennicus. Otherwise, it may become a 
kind of barrier cutting the connectivity between R.t. 
fennicus subpopulations by causing the decline of 
animals’ number in these places. In the future, such 
a habitat fragmentation may cause the loss of the 
genetic diversity in the R.t. fennicus subpopulation, 
which will also cause the loss of population viability 
(Altizer et al., 2003; Fahrig, 2003; Hanski, 2005). 
Additionally, fragmentation may increase predation 
pressure due to the focus of Canis lupus influence on 
R.t. fennicus population, since it becomes more dif-
ficult for this ungulate animal to avoid the habitats 
preferred by A. alces and, consequently, encounters 
with predators (Kojola, 2007).

Conclusions
Our research of the R.t. fennicus population sta-

tus in the Metsola Biosphere Reserve in 2018–2020 
showed that this area is of great importance for the 
R.t. fennicus conservation. In the past, R.t. fennicus 
naturally spread into Finland from these sites. As a 
result, a stable population was maintaining there. 
At present, the opposite trend is observed, where 
some animals from the Finnish populations remain 
in Karelia, replenishing the number of animals in 
Russia. There are seasonal migration routes of R.t. 
fennicus, their summer home ranges, and rutting and 

calving places in the MBR. They largely provide 
maintenance and recovery of the threatened popu-
lation. The mix of the R.t. fennicus populations of 
Finland and Karelia is an indispensable condition 
for the genetic diversity conservation of R.t. fennicus 
and the further prosperous existence of this endemic 
North European animal. Therefore, the MBR greatly 
supports such population mixing.

The obtained results show that large carnivores 
have a great influence on the R.t. fennicus groups in-
habiting these areas. This is one of the main natural 
factors negatively impacting the growth of the R.t. 
fennicus population. It is necessary to pay more at-
tention to this issue and try determining the location 
of Canis lupus packs in the MBR, as well as take 
measures to reduce the C. lupus numbers in the MBR 
co-operation zone where it is allowed from a C. lu-
pus conservation viewpoint. Predation is a difficult 
issue in Finland, where the situation is complicated 
by the fact that some IUCN conservation criteria are 
applied to maintaining vital multispecies predator-
prey communities in highly managed boreal forest 
landscapes. These criteria lead to a high rank of the 
conservation status of large predators and apparent 
competition between high A. alces and low R.t. fen-
nicus density. Supplemental feeding of predators 
for ecotourism enhances the problem. In future, the 
forestry industry in the MBR cooperation zone and 
in neighbouring areas may become a serious threat, 
causing a decrease in the number of R.t. fennicus in 
these areas.

In general, it is necessary to continue and ex-
pand the research in the MBR. It is very important 
that the connectivity of R.t. fennicus populations 
in Finland and Russia should be supported by the 
functioning of the Finnish-Russian Friendship 
Nature Reserve and the MBR. The continuation 
of active co-operation between researchers from 
Russia and Finland is also of great importance to 
study and protect the R.t. fennicus populations. 
It is especially significant to investigate animal 
movements during spring and autumn migrations. 
These data will make it possible to clarify the re-
lationships between the groups of animals living 
at both sides of the Finnish-Russian border. Finn-
ish researchers have data on the R.t. fennicus mi-
grations across the Russia-Finland border into the 
MBR. However, it is also important to conduct a 
detailed study of the R.t. fennicus movements into 
the surrounding areas. It will help for a better un-
derstanding of the connections of the Kuhmo Area 
– Lake Kiitehenjärvi subpopulation with animals 
living north, east and south of the MBR, including 
the planned Kalevala Sanctuary. The establish-
ment of this projecting PA will complement the 
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network of PAs, which are of high significance for 
R.t. fennicus population conservation.
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Существование Rangifer tarandus fennicus на севере Европы – под угрозой, и необходимы срочные меры для 
его сохранения. Одна из главных – это создание сети особо охраняемых природных территорий (ООПТ). 
Биосферный резерват «Метсола» (БРМ), в пределах которого расположена российская часть заповедника 
«Дружба», включает в себя местообитания кухмо-каменноозерской группировки R.t. fennicus и имеет для 
него большое значение. Здесь располагаются преимущественно летние участки обитания, места отела и 
гона R.t. fennicus, однако часть особей использует эту территорию и как зимние местообитания. Слеже-
ние за перемещениями особей с помощью телеметрии подтверждает продолжение сезонных миграций R.t. 
fennicus через границу. Это подтверждает связь животных, обитающих в Финляндии в регионе Кайнуу и 
Республике Карелия, и важность БРМ для сохранения общности и генетического разнообразия R.t. fennicus 
двух стран. Некоторые особи могут менять пути миграций и сезонные местообитания, оставаясь на зиму на 
территории России. Отмечен случай перемещения меченой важенки далеко на восток за пределы обычных 
мест обитания кухмо-камменоозерской группировки в район д. Черный порог (Сегежский район Карелии). 
На генетическую чистоту R.t. fennicus оказывает влияние домашнее оленеводство в Финляндии. Регистри-
руются случаи заходов одомашненных особей R.t. fennicus на территорию заповедника «Дружба», и их 
присутствие в гаремных группах R.t. fennicus. Наблюдения за половозрастной структурой группировки R.t. 
fennicus в летне-осенний период на российской территории в 2018–2020 гг. показали низкую долю сеголет-
ков (около 12%). Это может указывать на высокий пресс хищников (например, Canis lupus, Gulo gulo, Ursus 
arctos). За последние три года из 16 меченых важенок, приходящих в Карелию, четыре особи погибли по 
причине хищничества. Приграничное положение мест обитаний, находящихся за полосой инженерно-тех-
нических сооружений, и контроль угодий на ООПТ, входящих в БРМ, обеспечивают лучшую сохранность 
R.t. fennicus от браконьеров. За последние пять лет зарегистрирован только один случай гибели от нелегаль-
ной охоты. Сильное влияние на будущее популяции R.t. fennicus БРМ могут оказать рубки леса. В условиях 
усиления антропогенного влияния значение БРМ в сохранении R.t. fennicus возросло. Однако для усиления 
положительного эффекта необходимо расширение сети ООПТ, и одной из ближайших перспективных яв-
ляется планируемый заказник «Калевальский».

Ключевые слова: антропогенное влияние, биоразнообразие, копытные, миграции, особо охраняемая при-
родная территория, редкий вид, телеметрия
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