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Abstract. In Latvia, dormice were one of the less studied mammal taxonomic groups until the 21st century, 
due to their elusive way of life. Historical threat assessments of dormouse species conducted in the 1970s 
and 1990s were constrained by a scarcity of observations, primarily relying on accidental encounters. In 
2021, a comprehensive reassessment of the threat status of four dormouse species recorded in Latvia – Glis 
glis, Eliomys quercinus, Dryomys nitedula, and Muscardinus avellanarius – was initiated, by applying 
the methodological framework developed by the International Union for Conservation of Nature (IUCN). 
Here we evaluate the outcomes of these reassessments in the context of previous threat assessments at 
the national level as well as in the regional context. Historical and current species status in neighbouring 
countries, as well as necessary protective measures in Latvia were also considered. 
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INTRODUCTION

In Latvia, the history of threat assessments or extinction risk assessment for plant and animal 
species dates back to the 1970s when compilation of the first Red List was started. The Red 
List was completed in 1979 and published as a book in 1985 (Aigare et al. 1985). Another 
threat assessment was done in the 1990s and the corresponding Red Data Book was published 
in several volumes starting from 1996. The volume covering mammal species was published 
in 2000 (Andrušaitis 2000). The first threat assessment included three dormouse species 
recorded in Latvia, while the second assessment listed four species: the edible dormouse Glis 
glis, garden dormouse Eliomys quercinus, forest dormouse Dryomys nitedula, and hazel dor-
mouse Muscardinus avellanarius. In 2021, another species reassessment was started within the 
project Life for Species (Life19 GIE/LV/000857). Here we present the results of reassessments 
regarding dormouse species, and evaluate them with respect to previous threat assessments and 
in the context of the whole region formed by bordering countries (Lithuania, Estonia, Belarus, 
and Pskov Province of Russia). Moreover, we reflect on the future prospects and the necessary 
protective measures for threatened dormouse species in Latvia.
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MATERIAL AND METHODS

D a t a   c o l l e c t i o n
The main sources of data are results of dormouse monitoring started as a part of the national biodiversity 
monitoring program in 2016. It is focused on two species – Dryomys nitedula and Muscardinus avellanarius 
as they are listed in Annex IV of the EU Habitats Directive and are subjects of reporting under Article 17 of 
the Directive. Nevertheless, the monitoring enables data collection for other dormouse species too, as the 
use of nest boxes is the main method for dormice survey. The usefulness of nest boxes has been demon-
strated by several small-scale dormouse studies (Pilāts et al. 2009). The focus of dormouse monitoring 
has been put mainly on the species’ distribution in the country, as no nationwide dormouse surveys were 
carried out until 2016. Putting up nest boxes aimed at dormice surveys was started only in 2002 as a part 
of mammal inventories prior to the elaboration of management plans for specially protected nature areas 

Fig. 1. Distribution of sites with nest boxes used for dormouse surveys. Besides data obtained during the 
surveys, the reports on accidental observations by people were also used. A great part of them is stored in 
the public database of nature observations at www.dabasdati.lv. All accidental observations were evaluated 
by their plausibility. Opportunities provided by citizen science were used to obtain data on the occurrence 
of dormouse species also in the countries bordering Latvia. Several data sets provided by various internet 
portals were reviewed. Various publications were also examined. Additionally, in 2017 two of the authors 
(DP & VP) visited a borderland area in the northwest of the Braslav District (Belarus) and with the support 
of the staff of the Braslav Lakes National Park Administration searched for Dryomys nitedula, by checking 
the nest-boxes (Anonymous 2017).
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(nowadays known also as Natura 2000 sites). The nest box method involves the establishment of temporary 
small study plots in suitable habitats with 5–15 nest boxes in each plot to determine the presence of the 
species. Brief description of the hazel dormouse monitoring program is given by Pilāts & Pilāte (2022). 
Additionally, the dormouse presence was also checked in several places where nest boxes were put up for 
birds. Altogether the presence of dormice has been checked in more than 250 sites with nest boxes since 
2002 (Fig. 1). Less attention was paid to the northeastern part of Latvia (north from the Daugava river) 
as only few reports on accidental dormouse observations were received and initial surveys do not reveal 
presence of dormice even in places with probable dormouse observations (except the cases with Glis glis 
in the Gauja river valley; see below). 

S p e c i e s   t h r e a t   a s s e s s m e n t 
Collected data were evaluated according to the methodology developed by the International Union for 
Conservation of Nature (IUCN), in particular: IUCN Red List categories and criteria (IUCN 2012a), Guide-
lines for Using the IUCN Red List Categories and Criteria (IUCN SPC 2022) and the IUCN Guidelines 
for Application of IUCN Red List Criteria at Regional and National Levels (IUCN 2012b). Species threat 
assessment must be carried out using five criteria based on population size and dynamics, geographic 
range as well as on extinction probability analyses. If data are limited, assessment can be based on only 
one criterion. The quantitative criteria determine which threat category is most appropriate for the species. 

In Latvia, data on dormouse species are insufficient to estimate population size and the history of dor-
mouse monitoring is too short to evaluate population dynamics. The only criterion we could apply was 
geographic distribution (criteria B). It has two forms: B1 – estimated extent of occurrence (EOO) and 
B2 – estimated area of occupancy (AOO). Additionally, three sub criteria (a – severely fragmented or few 
locations, b – continuing decline, c – extreme fluctuations) should be considered. In accordance with the 
Red List Guidelines, EOO for each dormouse species was calculated by applying a Minimum Convex 
Polygon (MCP) around the localities denoting species presence. AOO was measured by overlaying those 
localities with a 2×2 km map grid and counting the number of cells occupied (one cell corresponds to 
4 km²). For those calculations we used all available data on species records collected since the year 2000. 

RESULTS

Eliomys quercinus

The species was not detected within the dormouse monitoring and no reports on plausible 
observations of Eliomys quercinus were received since 2000. The last reliable species records 
are known from the 1980s and 1990s (V. Pilāts, unpubl. data). Those observations were made 
by professional and amateur ornithologists and included findings in the bird nest boxes. Of the 
reports known to the authors, the most recent reliable record comes from 1996. The species is 
considered vanished both in Estonia (Anonymous 2023) and Lithuania (Juškaitis 2018). Most 
probably it vanished from Belarus and the Pskov Province as well, since no records have been 
indicated from this regions from the 21st century (Gričik 2015a, Istomin et al. 2014, Gurkov 
2023a, and according to data collected on the web portals Mammals of Belarus and Mammals 
of Rusia). Consequently, the species is assessed as Regionally Extinct (RE) also in Latvia.

Dryomys nitedula

This species is assessed as Critically Endangered (CR) in Latvia. The assessment is based on 
a fact that Dryomys nitedula is found in only one and very restricted area or location (the IUCN 
term used in threat assessments). The calculated EOO is even smaller than AOO: 12 and 32 km², 
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respectively (Fig. 2). The IUCN guidelines (IUCN SPC 2022, page 50) state that if EOO is less 
than AOO, EOO should be changed to make it equal to AOO to ensure consistency with the 
definition of AOO as an area within EOO. In our case we did the opposite: changed the size 
of AOO to make it equal to EOO to ensure the above mentioned consistency. The threshold 
values for EOO and AOO of the threat category CR is <100 km² and <10 km², respectively 
(IUCN 2012a; Table 1).

The degree of isolation of the population dwelling the only known location was also evaluated. 
Most probably, this is a cross-border population, as Dryomys nitedula is found in nest boxes put 
up at the Latvian and Belarusian border (at the Latvian side: our unpubl. data). Nevertheless, 
no definite evidence of the species presence was found by the authors in 2017 and no definite 
species records have been known up to now at the Belarus side of the probable species location. 
Judging from the availability of suitable habitats for Dryomys nitedula, the EOO of the entire 
possible inhabited area of the species in the LV and BY border area most probably could not 
be more than 100 km².

The nearest populations of Dryomys nitedula are known in central Lithuania (Juškaitis 
2003, 2021) about 170 km away and in northern Belarus at the village of Sosnovij Bor (Dmi-
trij Šamovič pers. comm.; and according to data collected on the web portal Observation.org) 

Fig. 2. Distribution of Dryomys nitedula in Latvia and adjacent territories. Data for Lithuania were taken 
from Juškaitis (2003) and R. Juškaitis pers. comm.; for northern Belarus from D. Šamovič pers. comm. 
and the portal Observation.org; for the Pskov Province from Fetisov (2005).
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about 110 km away (Fig. 2). The latter population might also be a cross-border population, as 
Dryomys nitedula has been recorded ca. 20 km north of Sosnovij Bor, at Osyno in Russia (Fe-
tisov & Smorkačeva 2002; cited from Fetisov 2008). Dormice movements between locations 
in Latvia, Lithuania, and Belarus seem to be impossible due to long distances and severe habitat 
fragmentation between the known locations. 

Table 1. Threshold values and calculated values of criterion B for dormouse species in Latvia. Legend: 
IUCN categories: CR – critically endangered, EN – endangered, VU – vulnerable; species acronyms: 
Dn – Dryomys nitedula, Gg – Glis glis, Ma – Muscardinus avellanarius

criterion threshold values calculated values

B. Geographic range in the form CR NE VU Dn Gg Ma
of either B1 and/or B2  

B1. Extent of occurrence (EOO) <100 <5,000 <20,000 12 2,706 46,372 
B2. Area of occupancy (AOO) <10 <500 <2,000 12 60 460

Fig. 2. (continued).
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In Latvia, the main threat to Dryomys nitedula is forest felling in dormouse habitats in the only 
known location. According to the data available on the Global Forest Watch online platform, 
in the territory inhabited by Dryomys nitedula, the total area of forested areas has decreased by 
about 6% during the 21st century. The authors’ personal observations made while monitoring 
Dryomys nitedula in this area show that the decrease of suitable habitats happened because of 
forestry activities. Additionally, forestry activities are also negatively reflected in the monitoring 
results: dormice are not detected in study plots located in the areas affected by forestry activities 
(Pilāts 2021). Similarly in Lithuania (Juškaitis 2021), forest felling in dormouse habitats is 
recognized as the main threat to this species.

Glis glis

In Latvia, the species reachesthe northernmost border of its range, where it is represented by 
three known, isolated populations (locations) in the valleys of the Gauja and Daugava rivers 
(Fig. 3). The shortest distance between two Latvian locations of Glis glis is about 25 km but these 
locations are separated by the rather large Daugava river. Therefore, exchange of individuals 
between populations is quite unlikely. The nearest locations outside Latvia are most probably 

Fig. 3. Current distribution of Glis glis and historical records (according to Grevé 1909) of Glis glis and 
Eliomys quercinus.
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those at the Nemunas river and Neris river in the southern part of Lithuania (Juškaitis 2021). 
The shortest distance between Latvian and Lithuanian localities of Glis glis is about 220 km.

In Latvia both the estimated EOO and AOO are relatively small: 2700 and 60 km², respectively. 
The actual size of the AOO is probably slightly larger, as not all forest areas dwelled by Glis 
glis have been identified. Estimated values fit within the threshold values for both parameters 
of the threat category EN – Endangered species (Table 1).

Observations made by the authors indicate that Glis glis is threatened by habitat quality decline. 
In the northern periphery of the species range, the main habitats of Glis glis are mature mixed 
forests with the pedunculate oak Quercus rubra and hazel Corylus avellana (Juškaitis et al. 
2015). The reproduction of Glis glis even fails if the oaks do not produce acorns (Vekhnik et al. 
2022). In the Gauja National Park, within the Gauja river valley, gradual withering of old oaks 
due to age as well as ecological succession and subsequent disappearance of oaks is observed 
in habitats of Glis glis. In the Daugava river valley, on the other hand, relatively intensive forest 
management is going on in the area inhabited by Glis glis. Therefore, the species is assessed 
as Endangered (EN) according to the IUCN criteria.

Fig. 4. Distribution of Muscardinus avellanarius in Latvia and adjacent territories. Data for southwestern 
Latvia and Lithuania were taken from HD Article 17 web tool; for Estonia and northeastern Latvia from 
Pilāts et al. (2022); for the Pskov Province from Istomin et al. (2014), Grigorʹev (2017), and Samockaâ 
(2017), and for northern Belarus from Gurkov (2023b) and the web portal inaturalist.org.
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Muscardinus avellanarius

The estimated AOO for this species is 460 km2. Although the threshold values for AOO of EN 
and VU categories are <500 km² and <2000 km², respectively (Table 1), the species is assessed 
as Least Concern (LC). The estimated AOO is certainly smaller than the actual AOO (species 
occurrence in the wild), since not all areas occupied by Muscardinus avellanarius have been 
found and mapped up to now. According to the results of monitoring carried out in the last 
6 years, new localities of the species are discovered every year. Therefore, the size of EOO and 
especially of AOO is expected to increase along with further dormouse surveys. 

The species is rather widespread in Latvia. Currently, the main range within the country lies 
south of the Daugava river (Fig. 4). Dormice inhabiting this part of Latvia are most likely a part 
of a metapopulation that also inhabits Lithuania, where the species is even more widespread 
(Juškaitis 2008). Significant threats to the species were not identified.

DISCUSSION

In Latvia, dormice were one of the less studied mammal taxonomic groups until the 21st cen-
tury, due to their elusive way of life. Threat assessments of dormouse species carried out in 
the 1970s and 1990s were based on a small number of accidental observations. As a result of 
the monitoring started 6 years ago, the knowledge about all four dormouse species, especially 
about Muscardinus avellanarius, has been significantly improved. Consequently, results of 
threat assessments performed three times (Table 2) differ mainly due to the different knowledge 
level, not due to changes in populations. Only for Eliomys quercinus both the knowledge and 
actual species status has changed.

Results of the recent threat assessment of dormouse species carried outin Latvia differ partly 
from those performed in the neighbouring countries and essentially from the global assessments 
(Table 3). The differences between threat categories at the global level on one side and at the 
national (BY, EE, LT, LV) and regional (Pskov Province) levels at the other side are mainly 
due to natural reasons. In case of all four dormouse species, Latvia and adjacent territories lie 
in the northern periphery of their global range. Consequences for dormouse species of being at 
the edge of the distribution range were analysed by Juškaitis et al. (2015).

Paradoxically, extinction on the national and even regional level has hit Eliomys quercinus – the 
dormouse species with the northernmost range edge, at least historically (see, e.g., Ajrapet′ânc 
1983, Mitchell-Jones et al. 1999). Nowadays the species is suffering significant ongoing 
decline and has disappeared from a large part of its former range, especially in the northeastern 

Table 2. Results of the threat assessments carried out so far in Latvia (IUCN categories: RE – regionally 
extinct, CR – critically endangered, EN – endangered, VU – vulnerable, NT – near threatened, DD – data 
deficient, LC – least concern, NE – not evaluated; for previous assessments different categories were used)
 
species \ year  1985 2000 2023

Eliomys quercinus decreasing populations (EN/VU) rare (NT) RE
Dryomys nitedula NE rare (NT) CR
Glis glis threatened with extinction  decreasing populations  EN
 (CR) (EN/VU) 
Muscardinus avellanarius DD rare (NT) LC
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part. Within the previous global threat assessment (Bertolino et al. 2008), Eliomys quercinus 
was rated as Near Threatened (NT). Later Bertolino (2017) pointed out that due to the range 
reduction over the ten year period the threat category should be raised to Vulnerable (VU). 

In the past (19th century – the first half of the 20th century), Eliomys quercinus was most likely 
not only a relatively common but also most widespread dormouse species in Latvia. There is 
a reason to believe that a part of the records collected by Karl Grevé (1909) on Glis glis (Fig. 3) 
were sightings of Eliomys quercinus (see Valdis 2003). Commonness of Eliomys quercinus is 
also indirectly indicated by the statement that “garden dormouse (Eliomys quercinus) which is 
often found in all deciduous and mixed forests should be mentioned as very significant destroyer 
of bird nests” (Vilks 1939) as well as by the record of ten Eliomys quercinus specimens as the 
most abundant prey items in the nest of the tawny owl Strix aluco during one breeding season 
(Ūdris 1940). 

In the second half of the 20th century, the lack of data on Eliomys quercinus and even a 
decrease of its population were announced (Tauriņš 1982, Aigare et al. 1985, respectively). 
Nevertheless, due to the absence of dormice monitoring, the extinction of Eliomys quercinus as 
an actual process remained unnoticed in Latvia. No exact reasons for the species extinction are 
identified either in Latvia or in other regions (Bertolino 2017). Bennett & Richard (2021) 
suggest that it might be an interaction between the land use change, habitat degradation and 
fragmentation, management practices and climate change, due to which the whole northeastern 
part of the species distribution range has become less suitable for the species. 

Almost the opposite picture can be seen if we compare the earlier threat assessments with the 
current one regarding Muscardinus avellanarius in Latvia. Formerly considered a rare species 
it turns to be the most widespread dormouse species nowadays. Until the very beginning of the 
20th century, it was identified only in few localities in the present Latvia, and at the same time, 
as far north as the southern part of the present Estonia (Grevé 1909; Fig. 4). In the 1950s in 
relation to the nest box use in different ornithological studies, it was found that Muscardinus 
avellanarius also occupies bird nest boxes and may be relatively abundant, at least locally 
(Štrauss 1959). Nevertheless, later and until the beginning of the 21st century almost only 
accidental additional observations of the species were collected and therefore it was assessed 
as rare (Pilāts 2000). In the 21st century the use of nest boxes to survey dormice, especially 

Table 3. The comparison of national/regional and global threat assessments (sources of information: ¹ elu-
rikkus.ee, ² Istomin et al. (2014), ³ Kačanovskij (2015), ⁴ Rašomavičius (2021), ⁵ www.iucnredlist.org; for 
Latvia and Lithuania both categories and used criteria and sub-criteria are indicated; for Belarus and the 
Pskov Province the national threat categories and corresponding IUCN categories are indicated in brackets)

species    category in country   global 
 Latvia Estonia¹  Pskov Prov.² Belarus³  Lithuania4 category⁵
 2023 2019 2014 2014 2021 

Eliomys quercinus RE RE 4 (DD) 3 (VU) NE NT (2008)
Dryomys nitedula CR B1ab(iii)  – 4 (DD) (LC) EN B1ab(iii,  LC (2016)
     iv)+2ab(iii, iv) 
Glis glis EN B1,B2ab(iii) – – 3 (VU) EN A2c;  LC (2016)
     B2ab(iii,iv) 
Muscardinus avellanarius LC RE 4 (DD) 4 (DD) NE LC (2016)
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as a part of dormice monitoring, revealed that the species is rather common in the southern 
and southwestern parts of Latvia bordering Lithuania (Fig. 4). In 2021, presence of the species 
was discovered at the Latvian eastern border with Belarus. As Muscardinus avellanarius is 
also known from the region north of the relatively large Daugava (Zapadnaâ Dvina) river both 
in Belarus (Gričik 2015b, Gurkov 2023b) and the Pskov Province (Istomin et al. 2014, Gri-
gorʹev 2017, Samockaâ 2017), we can assume existence of another Muscardinus avellanarius 
metapopulation in the territory east of Latvia (Fig. 4). The area occupied by dormice of this 
metapopulation is most probably very limited within Latvia. We do not know if the dormice 
living on the Latvian side of the border are long-term residents or newcomers, since the historical 
maps (available at vesture.dodies.lv) show that this cross-border area was less forested about 
100 years ago compared to nowadays. 

The size of forest cover fluctuated in Latvia during the last millennium. Over the last hundred 
years the forest coverage has increased in the whole Latvia: e.g., from 26.9% in 1929 to 51% in 
2015 (Ikauniece 2017a). Therefore, we can expect that EOO and especially AOO of Muscar-
dinus avellanarius have also increased during the 20th century, and that the comparatively low 
number of localities (Fig. 4) pointed by Grevé (1909) might relatively objectively characterize 
the occurrence of the species 100 years ago. Of course, we can not exclude the possibility that 
Muscardinus avellanarius was observed by people less often than the other dormouse species 
because it does not tend to visit human settlements like Glis glis and Eliomys quercinus do (see, 
e.g., Büchner et al. 2018). Nowadays only one case in Latvia (V. Pilāts, unpubl. data) and 
several records in Lithuania (Juškaitis pers. comm.) are known where Muscardinus avellanarius 
was found inside buildings. The dormouse monitoring has revealed that there are forested areas 
with suitable habitats for Muscardinus avellanarius within its known range where the species is 
missing. One explanation is that Muscardinus avellanarius has vanished in those areas during 
the time periods with low forest coverage or intensive site management, e.g., the use of forest 
for cattle grazing, and have not returned after the habitat has regenerated. Historically the forests 
were widely affected by cattle grazing (Lārmanis 2017).

Despite possible increase in occupancy rate of Muscardinus avellanarius in the southern and 
southwestern parts of Latvia (south of the Daugava river), dormouse monitoring has not revealed 
presence of the species in the northeastern part of Latvia (north ofthe Daugava river), except a 
small area at the very eastern border. Also in Estonia, the last confirmed record of the species 
comes from the year 1986 and surveys undertaken in the 21st century were without positive 
results (Jaik 2014; unpubl. data of Estonian Theriological Society & U. Timm pers. comm.). 
Looking on a map (Fig. 4), we can assume existence of another, probably vanished population 
of Muscardinus avellanarius in northeastern Latvia and in Estonia (former Livonia). Most 
probably, this population was isolated from other populations both in the present territories of 
Latvia and the Pskov Province. At least the Daugava river seems to be a geographical obstacle 
for Muscardinus avellanarius to disperse from the southwestern part of Latvia to the northeastern 
part. No obvious reasons for vanishing of the presumptive Livonian Muscardinus avellana-
rius population can be identified. In contrast to Glis glis and Dryomys nitedula, Muscardinus 
avellanarius is more adaptable to forest management. The studies in Lithuania have revealed 
that clear cutting and regular thinning of regenerating clearings are forms of forest management 
that even favour Muscardinus avellanarius (Juškaitis 2020).

Some assumptions can be made also regarding the distribution of Glis glis. If we compare 
recent records with those collected by Grevé (1909), a remarkable difference can be seen (Fig. 3). 
Already earlier it was hypothesized that reports on Glis glis occurrence unrelated to the valleys 



131

of the Gauja and Daugava rivers might be misidentification of the species (Valdis 2003). If so, 
no essential reduction of EOO has happened at least during the last 100–200 years. Insignifi-
cant decrease of EOO could have happened due to construction of three hydroelectric power 
plants and the related flooding of the part of the Daugava river valley in the 20th century. This 
suggests that even restricted populations can survive for a long time despite a “very high risk of 
extinction in the wild” as it is defined for the IUCN category EN. A risk turns into an event when 
adverse factors start to operate. In case of Glis glis in Latvia, one of the main adverse factors 
might be a natural process – the forest succession. As stated above, the pedunculate oak is the 
most important tree providing food (acorns) in the habitats of this dormouse species. Natural 
regeneration of the pedunculate oak in habitats dwelled by Glis glis is practically impossible, 
as it is a pioneer tree species whose seedlings can not survive shading caused by large trees and 
undergrowth (Ikauniece 2017b). Our observations in dormouse monitoring sites indicate that 
there are only few young oak trees to replace old oaks. We do not know whether Glis glis will be 
able to find old-growth forests with acorns producing new oaks during the next hundred years.

Compared to Glis glis, Dryomys nitedula has an even more limited distribution and higher 
uncertainty in Latvia. Despite the extensive dormouse surveys using nest boxes, presence of 
Dryomys nitedula was found neither in areas close to the only known locality nor elsewhere in 
Latvia. The species is missing in the area (in central Latvia; Fig. 2) from which a shot individual 
was brought to the museum in 1912 (Tauriņš 1982). The status of that individual is still unk-
nown – was it a representative of another isolated and now vanished population or of another 
unknown origin. Similarly, also in Lithuania there is a record of Dryomys nitedula individual 
brought to the museum in 1934 but no later species observations in the particular area have 
been made (Juškaitis 1992, 2003, 2021).

In case of Belarus, Dryomys nitedula is not listed as a threatened species because it is regar-
ded as the most common dormouse species occurring mainly in the southern part of country 
(Gurkov 2003c).

Completely isolated populations of Dryomys nitedula are scattered both along the edge of 
its range (Batsaikhan et al. 2016) and even within the range (see, e.g., Ajrapet′ânc 1983, 
Pucek 2001). Most probably, isolated populations in Latvia, Lithuania, and northern Belarus 
are successors of a historical metapopulation which was established in the region within the 
Atlantic period (Motuzko & Ivanov 1996, Markova et al. 2003). What history is behind each 
of the current isolated populations is not known, as they have been discovered rather recently. 
In Latvia, the only known population was revealed in the 1960s (Kasparsons 1970). We do not 
know for how long Dryomys nitedula exists there as an isolated population as well as whether 
it is geographically conservative – related to the same location for a long time – for more than 
100 years. Historical maps (available at vesture.dodies.lv) show that also this cross-border area 
of Dryomys nitedula occurrence was less forested about 100 years ago compared to nowadays, 
i.e., was less suitable for the species. It indicates two possibilities: the previously isolated po-
pulation had an even smaller EOO, or dislocation of the population has happened. Our studies 
have shown that the species is dependent on rich forest undergrowth (Pilāts et al. 2012) while 
undergrowth vitality depends very much on forest succession and the type of forest management, 
i.e., it is variable in space and time. At least two scenarios are possible how Dryomys nitedula 
and its habitat coexist over time. The first one: population vitality follows the suitability of the 
forest in one and the same location. If habitats at the location become unsuitable, the species 
vanishes. The second scenario: the population follows the “migration” of suitable habitats. If 
one forested area becomes unsuitable for the species, dormice move to another, more suitable 
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nearby habitat. Our data obtained during the five-year period of Dryomys nitedula monitoring 
show that while the occupancy of nest boxes in one study plot is decreasing, it is growing in 
another study plot (Pilāts 2021). Although it has happened without notable changes in habitats 
within the study plots, this could point in favour of the second type of scenario. In case of this 
scenario, we cannot exclude the possibility that Dryomys nitedula is a relative newcomer in 
its current location. On the other hand, the distribution of the species in the present location 
remains limited, although suitable habitats – forests rich in undergrowth are found both in the 
immediate vicinity and throughout the country.

In Lithuania, one of local populations of Dryomys nitedula was discovered in 1985 and moni-
tored since 1999. Although a high level of adaptability of Dryomys nitedula to local conditions 
(compared to Muscardinus avellanarius) was stated by Juškaitis (2015), possible extinction 
of the species at the study site was recorded later (Juškaitis 2021). The conclusion that “the 
environmental factors limiting the distribution of D. nitedula on the edge of the range are not 
yet understood” (Juškaitis 2015) seems to be correct. In other words: it is difficult to predict 
the future of an isolated population without knowing its full history and driving forces behind it.

CONCLUSIONS 

Although the knowledge of dormouse species has recently improved in Latvia, we still have to 
rely on some assumptions. First, our understanding of the history of the dormouse populations 
is largely based on assumptions. Without knowing what processes affected the dormouse po-
pulations in the past, it is difficult to assess their needs in the future. By the threat assessment, 
we not only identify factors that threaten the species, but also indicate conservation measures 
to be taken. Theoretically all four dormouse species in Latvia require one or another form of 
protective measures. Although Muscardinus avellanarius as a species is doing relatively well 
(it is assessed as a LC species), there is an opportunity to further improve its status by restoring 
the eventually extinct population in the northeastern part of the country. Besides, even within 
the existing EOO there are quite many rather large, forested areas with suitable habitats for 
Muscardinus avellanarius where the species is missing. To improve the connectivity between 
the populations within the metapopulation as well as to increase EOO and AOO, it would be 
desirable to restore the presence of the species in suitable but empty habitats. This could be 
done by animal translocation. As a part of the mitigation measures, translocation is a rather 
widely used conservation method for Muscardinus avellanarius (see, e.g., Downs et al. 2020, 
Höcker et al. 2022).

Recovery of Eliomys quercinus in Latvia can be considered a logical goal. In theory, reintro-
duction could help, but to be successful, the causes of extinction must be addressed first. It is 
advisable to postpone the reintroduction actions until the reasons for the disappearance of the 
species in a large part of the range are understood.

Although Glis glis and Dryomys nitedula populations may have lived in isolation for a long 
time, the existence of isolated population may cease even if just natural processes take their 
course, especially in the case of Glis glis. To preserve mature oaks (as the essential food source 
for dormice) in the area, specific forest management is needed to stop or slow down succession 
in old forests along with creating conditions for oak regeneration (Ikauniece 2017b). In the 
case of Dryomys nitedula, it is necessary to preserve the undergrowth or promote its growth in 
the forest with appropriate management activities, which can also be supplemented by animal 
translocation. In this way, an attempt could be made to increase the area of EOO of the known 
population, as well as to create a new, additional population.
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