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In the summer of 1989, a single adult male root vole (Microtus oeconomus) was trapped in the meadow at Kovaliski,
Latvia. It was registered in the site, characterised by low small mammal diversity (nine species, Shannon’s H=0.97).
Among three sampled habitats in the Kovaliski site, meadow had most diverse small mammal composition, while forest
and swamp were characterised by three species each in the period of 1984-1990. This is the first record of M. oeconomus
for Latvia, thereby also expanding the known distribution range. This finding is very much in line with the north and
eastward spread of the species in Lithuania, an expansion that started in the Nemunas Delta and, at least partly, tied to
land abandonment in the years since the 1990s creating suitable habitat for M. oeconomus. Its distribution in Baltic
countries is still however limited to Lithuania and, possibly, closely adjacent areas in Latvia. Old records of
M. oeconomus from Estonia were not confirmed in the last decades.

1989 mety vasara Latvijoje, Kovaliski vietovéje, muSamaisiais spasteliais pievoje buvo sugautas suauges pelkinio peléno
(Microtus oeconomus) patinas. Jo radimvietei badinga nedidelé smulkiyjy Zinduoliy jvairove (9 risys, Senono jvairovés
rodiklis H=0,97). I§ trijy Kovaliskése tirty biotopy pieva pasizyméjo didziausia smulkiyjy zinduoliy jvairove, nes miske
ir pelkéje 1984—1990 metais buvo uzregistruota tik po tris rgis. Si pirmoji M. oeconomus radimvieté Latvijoje prapleéia
zinias apie rtsies paplitima ir patvirtina jos plitima Lietuvoje nuo Nemuno Zemupio | rytus ir j Siaurg. Arealo plétra gali
biti susijusi su apleistos zemés ploty didéjimu po 1990-yjy, kartu didéjant rtsiai tinkamy buveiniy plotui. M. oeconomus
paplitimas Baltijos Salyse dabar apima Lietuvg ir artimiausias pasienio sritis Latvijoje. Seni duomenys apie M. oeconomus

radimvietes Estijoje néra patikimai dokumentuoti, zvéreliai paskutiniaisiais deSimtmeciais neuzregistruoti.
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Introduction

The root vole (Microtus oeconomus) is a Holarctic species,
with its European range extending from Germany and
Fennoscandia through Poland, Belarus and northern and
central parts of European Russia. Relict populations also
exist in the Netherlands, Southern Scandinavia, Austria,
Slovakia and Hungary (Van Apeldoorn 1999; Shenbrot
and Krasnov 2005; Linzey et al. 2008). The species was
reported as absent in Latvia and Estonia (Van Apeldoorn
1999; Zorenko 2008) and Lithuania (Racz, Gubanyi, and
Vozar 2005), the latter information being erroneous.
Actually, M. oeconomus was recorded in Estonia in 1947
(possibly, not properly documented) and 1970 (A. Miljutin
(personal communication; Masing 1999)), yet has not been
found since then and was always extremely rare. Erroneous
is also M. oeconomus distribution map presented in Linzey
et al. (2008) with species range shown covering south-
eastern part of Latvia, as the only known observation of the
species in this country is presented here for the first time.

In Lithuania, M. oeconomus was considered as a very
rare vole species 50 years ago. The spread of the species
eastwards and northwards is well documented
(Bal¢iauskas, Bal¢iauskiené, and Baltriinaité 2010) and, in
the years since 1999, M. oeconomus has colonised most of
northern Lithuania, albeit its proportion in the small

mammal composition remaining low. M. oeconomus has
not yet been registered in north-eastern Lithuania
(Balciauskas and JuSkaitis 1997; Mazeikyté 2002, 2003;
Sinkiinas 2006; EPA 2009). In the very east of Lithuania,
a few individuals of M. oeconomus have been trapped
alongside the shores of lakes, although most studies have
not found the species (BalCiauskas and Juskaitis 1997;
BalCiauskas 2005; Balciauskas and Gudaité 2006;
Sinkiinas 2006).

A small mammal monitoring project was conducted
near Ignalina Nuclear Power Plant in Lithuania in the per-
iod 1981-1990, the study also covering nearest environs in
the two neighbouring countries, Latvia and Belarus. How-
ever, little data were published (BalCiauskas 1989, 2005;
Balciauskas and Angelstam 1993; BalCiauskas and Juskaitis
1997) and data were never analysed in the respect to the
country. When writing an overview of M. oeconomus
distribution changes (BalCiauskas, BalCiauskiené, and
Baltrunaité 2010), the database was not available for
analysis as data were stored in DOS based R:Base ver. 2.0.
Though conversion is possible (R:BASE Technologies,
Inc. 2014), we are not using R:Base Windows versions.
Just after data were transferred to MS Windows supported
software (MS Excel and MS Access), analysis by country
revealed the presence of M. oeconomus in Latvia.
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The aim of this paper is to present data on the small
mammal species composition in the cross-border area of
Lithuania, Latvia and Belarus along with the record of a
new mammal species for Latvia, the root vole
(M. oeconomus).

Materials and methods

A small mammal monitoring project was conducted in
the region of Ignalina Nuclear Power Plant in the period
1981-1990 and encompassed eight research localities
(Tilze, Snieckus, VysSniava, Vosyliskés and Motiejiinai in
Lithuania, along with, Mialka and Rycany in Belarus).
The project was also conducted in Latvia at Kovaliski
(near the Lithuanian—Latvian border) in the period
1984-1990 (Figure 1). Trapping sessions were carried
out in spring (April-May), summer (June-July) and
autumn (September—October). In 1990, however, ses-
sions were limited to only spring and autumn. In all, out
of the total trapping effort equal to 58,200 trap nights
(Balciauskas 2005), 9000 were conducted in Latvia.
Snap traps were set in two standard lines per habitat,
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Figure 1.
figure and was located further south-west (55°3'N, 26°1'E).

LATVIA

each line consisting of 25 traps, with a distance 5m
between traps. Traps were left in position for three days.

Three habitats (forest, wetland and meadow/pasture)
were investigated at each site. In Kovaliski (55°42'N,
26°49'E), habitats investigated were: (1) natural unmoved
meadow, (2) middle-aged, sparse dry birch forest with tall
grass cover and (3) swamp, overgrown with deciduous
trees, mainly black alder, with a well-expressed grass layer.

Trapped mammals were identified, measured and dis-
sected. Identification was done according to Ogniov
(1950), Niethammer and Krapp (1982), Pucek (1984)
and Prasaité (1988). M. oeconomus was identified by the
first mandibular molar having six closed loops.

Small mammal communities were characterised by
their diversity, as Shannon’s H, on the base of log, trans-
formed data and dominance as Simpson’s ¢ (Krebs
1999). Differences in small mammal diversity in

different sites, habitats and countries were tested using
H=+SD, ¢+SD and the significance of difference calcu-
lations were performed in the freeware DOSBox ver.
0.74, running DivOrd program ver. 1.90 (Toéthmérész
species

1993). Differences in composition of the
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The study area in Latvia (1984-1990), Lithuania and Belarus (both 1981-1990). The Motiejlinai site is not shown in the
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communities were tested using Friedman ANOVA and
¥ test. All differences with p>0.05 were considered
non-significant. Calculations were carried out with
Statistica for Windows, ver. 6.0 software (StatSoft, Inc.
2004).

Results

Over the seven years of the project in Latvia, amounting
to a trapping effort of 9000 trap nights, a total of 356
small mammals, belonging to nine species, were trapped
at Kovaliski, near the Lithuanian border. The species
were common shrew (Sorex araneus), pygmy shrew
(S. minutus), striped field mouse (dpodemus agrarius),
yellow-necked mouse (4. flavicollis), harvest mouse
(Micromys — minutus), bank vole (Clethrionomys
glareolus), common vole “complex” (Microtus arvalis/
rossiaemeridionalis), short-tailed vole (M. agrestis) and
root vole (M. oeconomus). The small mammal species
assemblage at the site is characterised by a rather poor
diversity, as in most years the Shannon’s H was<1
(Table 1). The site is also characterised by a very high
level of dominance by a single species, with Simpson’s ¢
in most years >0.80.

The diversity and dominance in the small mammal
species composition differed significantly between coun-
tries. Rényi diversity ordering (according Tothmérész
1998) produced non-intersecting curves, showing the
highest small mammal diversity in Lithuania and the
lowest in Latvia (Figure 2(A)). Differences between
Shannon’s H between countries are all significant at
p<0.001. The same level of significance, p <0.001, was
characteristic to the level of dominance in the small
mammal assemblage, where the highest level of domi-
nance was found in Latvia, an intermediate level in
Belarus and the lowest level in Lithuania.
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Differences in the numbers of trapped individuals
were also significantly different (Friedman ANOVA,
73,=16.22, p<0.0003). Latvia was characterised by
hiéhest proportion of bank voles (see Table 1, higher than
in Lithuania, y*=72.48, p<0.0001 and in Belarus, y*=
8.84, p=0.003). This was compensated by a smaller
proportion of shrews (7.30% vs. 13.90% if compared to
Lithuania, »*=11.89, p=0.0006 and vs. 12.06% if
compared to Belarus, y*=6.30, p=0.012), Apodemus
mice (5.90% vs. 11.81% if compared to Lithuania,
2> =9.95, p=0.002 and vs. 8.04% if compared to Belarus,
x> =134, NS) and Microtus voles (2.25% vs. 10.87% if
compared to Lithuania, »*=15.25, p=0.0001) in
Kovaliski.

High numbers of C. glareolus in the forest and the
swamp were responsible for a high level of dominance
and low level of diversity obtained in Kovaliski. The
small mammal community in the meadow, however, was
quite diverse and polydominantic (Table 2). It was
significantly more diverse than in the forest and the
swamp (Figure 2(B)). While the number of trapped small
mammal species was equally low in the forest and the
swamp, other parameters were significantly higher in the
small mammal community in the swamp (all mentioned
differences significant at p <0.001).

Of the 11 M. oeconomus individuals trapped, eight
were in Belarus, two in Lithuania and one in Latvia.
The single M. oeconomus trapped in Kovaliski was in
the summer of 1989, when the number of species in the
small mammal assemblage in Kovaliski was highest.
The trapped specimen was an adult male, with a body
weight of 30.5 g, body length of 100.2 mm, tail length
of 32.5mm, hind foot length of 17.7mm, ear length
11.6 mm and testes 10.9 x 7.5 mm, the individual being
just after reproduction. In this particular case, the
relative abundance was 2 individuals/100 trap nights.

Table 1. The composition of small mammal communities (sum of trapped individuals in all investigated habitats) in Kovaliski,
Latvia (1984-1990), and neighbouring areas of Lithuania and Belarus (1981-1990).

1984 1985 1986 1987 1988

1989 1990 Latvia, total  Lithuania, total  Belarus, total

Neomys fodiens - - - — _
Sorex araneus 2 4
S. minutus - — - _ _
Arvicola terrestris — — — _
Clethrionomys glareolus 44 58 43 27 13

1

1

1

n
~
&)

Microtus agrestis - -
M. arvalis

M. oeconomus -
Apodemus agrarius -
A. flavicollis 3
A. sylvaticus -
Micromys minutus - - - - 1
Mus musculus - - - - -
Rattus norvegicus - - - - -
Sicista betulina - - - - -
Number of species 3 4 5 3 4
Number of individuals 49 65 50 32 19

| =

Shannon’s H 0.57 064 075 0.78 1.29
Simpson’s ¢ 0.82 080 0.82 0.75 0.52

- - - 2 1
5 4 25 298 128
1 - 1 26 6
_ _ _ 3 _
80 35 300 1432 860
2 - 3 75 5
2 - 4 178 7
1 - 1 2 8
1 1 5 80 24
5 4 16 194 66
— — — 3 —
- 1 33 13
- - - 17 1
_ _ _ 1 _
_ — _ 2 _
8 4 9 15 11
97 44 356 2346 1119
1.11 1.02 0.97 1.98 1.27
0.69  0.65 0.72 0.40 0.61
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Figure 2. Comparison of small mammal diversity in the INPP region: A — in Latvia (1984-1990), Lithuania and Belarus (both
1981-1990), and B — in meadow, forest and swamp in Kovaliski, Latvia (1984-1990). Non-intersecting curves show statistically
significant differences in diversities compared, irrespective of the influence of rare or common small mammal species.

Table 2. The composition of small mammal communities
(sum of trapped individuals) in the investigated habitats,
Kovaliski, Latvia (1984—1990).

Meadow Forest Swamp
Sorex araneus 6 3 16
Sorex minutus 1 - -
Clethrionomys glareolus 7 75 218
Microtus agrestis 3 - -
M. arvalis 4 - -
Microtus oeconomus 1 - -
Apodemus agrarius 4 - -
Apodemus flavicollis — 1 15
Micromys minutus 1 - -
Number of species 8 3 3
Number of individuals 27 79 249
Shannon’s H 2.68 0.33 0.67
Simpson’s ¢ 0.18 0.90 0.77

The individual trapped in Latvia constituted the first
record of the species for this country, thereby also
expanding the known distribution of the species.

Discussion

The discovery of M. oeconomus in Latvia does not
discredit our conclusions regarding the spread of
M. oeconomus north-eastwards through Lithuania since
the 1990s (Balciauskas, BalCiauskiené, and Baltriinaité
2010). We found this process at least partly related to
changes in land use, abandoned agricultural areas becom-
ing overgrown with grass, weeds and shrubs. As such,
territories fulfil the ecological requirements of the species
(moist sedge meadows and reed beds with good cover
and sufficient food resources); thus, former agricultural
areas are now suitable for the existence of M. oeconomus
(Balciauskas, Balciauskiené, and Baltrunaité 2010). Land
abandonment is seen as the most characteristic trend in
landscape change, and in Latvia this has happened par-
ticularly in the period since 1990, when land has been
returned to its previous owners or their descendants after

following independence from the Soviet Union (Ruskule
et al. 2013). In different areas of Latvia in 1995-2000,
abandoned land accounted for 7.6-23.4% of total area
and wet natural meadows 1.1-3.1% of the landscape.
Significant increase in the amount of abandoned land
was shown to be still occurring until 2000 (Aunins and
Priednieks 2003). Similar landscape changes are also
characteristic to Estonia (Kana, Kull, and Otsus 2008).
However, in several localities across Latvia from south
to north in 2006, and at the Kovaliski site in 2007, no
further M. oeconomus individuals were registered
(Balciauskas, Bal¢iauskiené, and Baltriinait¢ 2010;
Baltriinaité 2010). Thus, despite suitable habitat for the
species, M. oeconomus distribution in the Baltic coun-
tries is still limited to Lithuania and the immediate area
across the border in Latvia.

Conclusions

M. oeconomus is a new mammal species in Latvia, regis-
tered in 1989. This record has not previously been pub-
lished due to a lack of analysis of long-term data with
respect of the country. The presence of suitable habitat
in Latvia allows an assumption to be made that spread
of the species registered in Lithuania over the last 50
years has finally reached the neighbouring country. The
numbers and habitat distribution of M. oeconomus in
Latvia deserve deeper investigation.

Acknowledgement

My sincere thanks to Andrei Miljutin for presenting data and
literature sources about M. oeconomus in Estonia.

References
Aunins, A., and J. Priednieks. 2003. “Bird Population Changes
in Latvian Farmland, 1995-2000: Responses to Different

Scenarios of Rural Development.” Ornis Hungarica 12—13:
41-50.



Downloaded by [Lithuanian Academy of Science] at 04:50 01 November 2014

Balciauskas, L. 1989. “Small Mammals.” In Thermal Power
Generation and Environment. Basis State of Landscape
Zoocenoses in the Region of the Ignalina Atomic Power
Station, Vol. 7, edited by I. Eitminaviéiaté, 148-161.
Vilnius: Mokslas.

Balciauskas, L. 2005. “Results of the Long-term Monitoring of
Small Mammal Communities in the Ignalina Nuclear Power
Plant Region (Druksiai LTER Site).” Acta Zoologica
Lituanica 15 (2): 79-84.

Balciauskas, L., and P. Angelstam. 1993. “Ecological Diversity:
To Manage or to Restore?” Acta Ornithologica Lituanica
7-8: 3-15.

Balc¢iauskas, L., L. BalCiauskiené, and L. Baltrinaité. 2010.
“Root Vole, Microtus oeconomus, in Lithuania: Changes in
Distribution Range.” Folia Zoologica 59 (4): 267-277.

Bal¢iauskas, L., and A. Gudaité. 2006. “Diversity of Small
Mammals in Winter Season in North East Lithuania.” Acta
Zoologica Lituanica 16 (2): 137-142.

Balciauskas, L., and R. Juskaitis. 1997. “Diversity of Small
Mammal Communities in Lithuania (1. A Review).” Acta
Zoologica Lituanica 7: 29-45.

Baltroinaite, L. 2010. “Microtus subterraneus de Sélys-
Longchamps, 1836: A New Mammal Species for the Latvian
Fauna.” Acta Zoologica Lituanica 20 (1): 37-38.

EPA (The Environmental Protection Agency). 2009. “Reports
on Small Mammal Monitoring, 1999-2004.” The Environ-
mental Protection Agency. Accessed September 14, 2013.
www.aplinka.lt.

Kana, S., T. Kull, and M. Otsus. 2008. “Change in Agricultur-
ally Used Land and Related Habitat Loss: A Case Study in
Eastern Estonia over 50 Years.” Estonian Journal of Ecol-
ogy 57 (2): 119-132.

Krebs, C. J. 1999. Ecological Methodology. 2nd ed. Vancouver:
Benjamin Cummings.

Linzey, A. V., S. Shar, D. Lkhagvasuren, R. Juskaitis,
B. Sheftel, H. Meinig, G. Amori, and H. Henttonen. 2008.

“Microtus oeconomus.” In IUCN 2013. IUCN Red List of

Threatened Species. Version 2013.2. Accessed March 15,
2014. www.iucnredlist.org.

Masing, M. 1999. Taxonomy and Status of Wild Mammals in
Estonia 1945—1994. Tartu: Sicista.

Mazeikyté, R. 2002. “Small Mammals of the Kanio Raistas
Botanical-Zoological Reserve.” Theriologia Lituanica 2: 58—69.

Mazeikyté, R. 2003. “Small Mammals of the Baranava Botanical—
Zoological Reserve.” Theriologia Lituanica 3: 45-56.

Zoology and Ecology 191

Niethammer, J., and F. Krapp, eds. 1982. Handbuch der Siugetiere
Europas. Band 2/1. Rodentia Il (Cricetidae, Arvicolidae,
Zapodidae, Spalacidae, Hystricidae, Capromyidae) [Handbook
of European Mammals. Part 2/1. Rodentia II (Cricetidae,Arvi-
colidae, Zapodidae, Spalacidae, Hystricidae, Capromyidae)].
Wiesbaden: Akademische Verlagsgesellschaft.

Ogniov, S. L. 1950. Animals of USSR and Adjacent Countries.
Moscow: Publishers of Academy of Sciences of USSR (in
Russian).

Prasaité, J., comp. 1988. Fauna of Lithuania. Mammals. Vilnius:
Mokslas (in Lithuanian).

Pucek, Z., ed. 1984. Klucz do oznaczania ssakow Polski [Key
to Mammals of Poland]. 2nd ed., revised and supple-
mented. Warszawa: PWN.

Récz, G. R., A. Gubanyi, and A. Vozar. 2005. “Morphometric
Differences among Root Vole (Muridae: Microtus
oeconomus) Populations in Hungary.” Acta Zoologica
Academiae Scientiarum Hungaricae 51 (2): 135-149.

R:BASE Technologies, Inc. 2014. R:BASE eXtreme 9.5. DOS
to Windows Database Conversion Guide, 81. Murrysville,
PA.

Ruskule, A., O. Nikodemus, R. Kasparinskis, S. Bell, and
I. Urtane. 2013. “The Perception of Abandoned Farmland
by Local People and Experts: Landscape Value and Per-
spectives on Future Land Use.” Landscape and Urban
Planning 115: 49-61.

Shenbrot, G. 1., and B. R. Krasnov. 2005. An Atlas of the Geo-
graphic Distribution of the Arvicoline Rodents of the World
(Rodentia, Muridae: Arvicolinae). Sofia: Pensoft.

Sinkiinas, R. 2006. “Small Mammal Communities in the Isolated
and Fragmented Habitats.” Doctoral thesis, VUL, Vilnius.
StatSoft, Inc. 2004. STATISTICA (Data Analysis Software Sys-

tem), Version 6. www.statsoft.com.

Toéthmérész, B. 1993. “DivOrd 1.50: A Program for Diversity
Ordering.” Tiscia 27: 33-44.

Toéthmérész, B. 1998. “On the Characterization of Scale-depen-
dent Diversity.” Abstracta Botanica 22 (1-2): 149-156.
Van Apeldoorn, R. C. 1999. “Microtus oeconomus.” In The

Atlas of European Mammals, edited by A. J. Mitchell-
Jones, G. Amori, W. Bogdanowicz, B. Krystufek,
P. J. H. Reijnders, F. Spitzenberger, M. Stubbe, J. B. M.
Thissen, V. Vohralik, and J. Zima, 244-245. London:

Academic Press.

Zorenko, T. 2008. Guide-book of Mammals of Latvia. Riga:

Gandrs (in Latvian).


http://www.aplinka.lt
http://www.iucnredlist.org
http://www.statsoft.com

	Abstract
	 Introduction
	 Materials and methods
	 Results
	 Discussion
	 Conclusions
	Acknowledgement
	References

