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2 1.1. Taxonom ic Position of the Bank Vole

The bank vole, Clethrionomys glareolus (Schreber, 1780), represents 
the m ost abundant group of recent rodents — voles. The voles are  m ost 
frequen tly  classified as the subfam ily  Microtinae of the fam ily Crice- 
tidae (Simpson, 1945; Gromov & Polyakov, 1977; Corbet, 1978, and 
others). Simpson (1945) characterizes the taxonomic position of the bank 
vole as follows:
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According to Gromov (Gromov & Polyakov, 1977) the genus^ 
Clethrionom ys  belongs to the tribus Clethrionom yini Hooper et H art, 
1962, which is subdivided to th ree  subtribes: Pliom yi, Alticoli, and 
Clethrionom yi (all names nov., Gromov, 1977). Thus, red-backed voles 
(after Corbet, 1978) are phylogenetically rela ted  to the genera Pliom ys  
(forms abundant in the late Pliocene and extinct in the Pleistocene) 
and Dinaromys, now represented by Dinaromys bogdanovi in  high 
reaches of the Balkan M ountains, Europe (both Pliom yi groups), and 
also to sister species of the genus Alticola, represented by the recen t 
m ountain voles of central Asia, w ith  scarce species of the  genera 
Hyperacrius (high-m ountain H im alayan forms) and A nteliom ys  w hich 
are m ountain forms living in south-east Asia (Group Alticoli).

The group C lethrionom yi is geographically m uch m ore w idely d istri-,
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buted  than  other groups due to the species d iversity  of the m ain genus 
Clethrionomys. The genus Eothenomys, which belongs to  the same group, 
consists of few high-m ountain species inhabiting south-eastern  Asia. 
Thus, except for a few  genera spread over m ountain habitats of the 
Old W orld, only the genus Clethrionomys is characterized by a large 
geographical expansion and high ecological adaptability . This genus is 
abundan tly  represented in  the Pleistocene fauna of Eurasia and North 
Am erica, and it constitutes an im portant component of the know n 
faunas of the glacial epoch. The present d istribution of the  subspecies 
of the bank vole in Europe is ascribed, to the effects of the  last glacia
tion.

W ithin this fam ily only the genus M icrotus is more abundant and 
diversified than  the genus Clethrionomys.

2.1.2. Geographical D istribution of the Genus 
Clethrionomys

A t present, the  genus Clethrionom ys consists of 7—9 species ranging 
over vast areas of the no rthern  Holarctic.

The New W orld is inhabited by:
Clethrionomys gapperi (Vigors, 1830) — the species representing 

a distinct line of A m erican red  backed voles. It is the Nearctic counter
p a rt of Clethrionomys glareolus. It inhabits N orth Am erica w ithin a large 
belt from  the east to the west coasts of Canada and northern  United 
States, and along the Appalachian and Rocky M ountains southw ards 
to 34° northern  latitude.

Clethrionom ys occidentalis (M erriam, 1890) — the range of this 
species is lim ited to a narrow  strip  w estern coastal Canada and the 
U nited S tates (British Columbia and northern  California) (Hall and 
Kelson, 1959).

The species inhabiting both Palaearctic and Nearctic are represented 
only by:

Clethrionomys rutilus  (Pallas, 1779) — a Holarctic species living 
in  northern  parts of Eurasia and N orth America, i.e., from  northern  Scan
dinavia through Siberia and Japan  to Alaska and northern  Canada. In 
Europe, the southern range extends to K arelia, in Asia to southern  
reaches of the Urals, southern K azakhstan and Mongolia, and south
eastern  China. It inhabits tundra  and taiga to the north  and forest-steppe 
to the south. This species exemplifies the invasion of Siberian fauna 
to N orth America.

The group of Palaearctic species consists of:
Clethrionomys rujocanus (Sundevall, 1846) — the species living in 

no rthern  part of Scandinavia, northern  part of the European USSR.
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Siberia and Far East (Kamchatka, Sakhalin), and to the south extending 
to southern  part of the U ral and A ltai Mts., northern  Mongolia, and 
sou theastern  China. The form  typical of taiga extends northw ards to 
tundra  nad forest-tundra. In Europe it occupies the  boreal part of the 
Clethrionom ys glareolus range, occurring there  sym patrically  w ith 
Clethrionom ys rutilus.

C lethrionom ys glareolus (Schreber, 1780) — the species typical of 
Europe, except of its southernm ost nad northernm ost parts. Its southern  
range crosses Asia Minor. Eastw ards it covers European p a rt of the 
Soviet Union, southern Urals, w estern Siberia, and m ountains of central 
Asia (Altai, Sayan) to Lake Baikal. The southern  p a rt of its range in 
eastern  Europe and in Asia is poorly documented. In addition to these 
widely d istribu ted  species, two species have been distinguished in Japan  
(Corbet, 1978):

Clethrionom ys rex  Imaizumi, 1971 — on Hokkaido, and 
Clethrionom ys andersoni (Thomas 1905) — on Honshu.
Two more species inhabits Asia (Gromov and Polyakov, 1977): 
Clethrionom ys sikotanensis Tokuda, 1935 — the species described 

from southern  Sakhalin and Shikotan.
Clethrionom ys frater Thomas, 1908 — the species occurring in the 

Thian Shan Mts.

2.1.3. Geographical D istribution of Clethrionomys glareolus

The European range of the bank vole (Fig. 2.1) is presented on the 
basis of the available original data, especially in border areas, thus 
it contains m ore detail than  the popular book by van den Brink (1972) 
and the m onograph by Bashenina (1981). This range is shown in a gene
ralized form. Obviously, w ithin this range there are areas not occupied 
by the bank vole. This situation  is an  effect of both m an-induced 
environm ental changes and local hab ita t heterogeneity, along w ith  
geographically conditioned patterns of physiocoenoses not suitable for 
th is species (tundra, steppe, or high m ountains). Geographical reasons 
for discontinuous distribution are of particu lar im portance a t the edges 
of the continuous distribution and in the regions w ith a strongly  diver
sified relief. In some geographical regions the m am m al fauna is poorly 
studied and the distribution of the bank vole rem ains unclear.

In the northernm ost p a rt of their range bank voles extend beyond 
the Arctic Circle, where they  live in deciduous forests (Siivonen, 1967). 
Tn northern  Scandinavia, however they  do not inhabit the zone of sub- 
alpine birch scrub, a typical habitat of Clethrionom ys rufocanus (Kalela 
et a I., 1971). At the northern  border of forests, bank voles occur sym pa
trically  w ith C. rufocanus and C. rutilus. They do not occur in Iceland,
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although their d istribution is continuous over m ainland Europe, being 
restricted  southw ard in the M editerranean climatic zone. On the  British 
Isles they  occupy all of England and Scotland, except northern  islands* 
of the archipelago, while in  Ireland they  occupy only an  isolated area 
in the southw estern part of the island. This suggests that the island 
is being colonized by this species as a resu lt of introduction. The dura-

Fig. 2.1. A schem atic m ap of the d istribution  of Clethrionomys glareolus (Schre-  
ber, 1780) in Europe (Original data). U ncertain  boundaries of the range are  denoted

by a dashed line.

tion of this process and the ways of invasion are not known, how ever 
(Fairley and O’Donnel, 1970). W ell known populations of the bank vole 
occupy such B ritish islands as Jersey, Rassay, Skomer, and Mull. They 
are taxonom ically well defined and exhibit a high morphological d iver
sity. According to recent views, the bank vole is a secondary faunal 
elem ent there, due to a casual introduction by m an (Corbet, 1964).
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In the M editerranean zone the range of the bank vole is not conti
nuous for ecological reasons. On the Iberian Peninsula, which has been 
little  studied so far, bank voles were recorded, behind the Pyrenees and 
in the Cantabrian M ountains (Malec and Storch, 1964; Nietham m er, 1956).

Fig. 2.2. A point map of the distribution  of Clethrionomys ęlareolus (Schreber,
1780) in Poland.

The sites are cum ulated in squares of 10X10 km  in the UTM grid (after
Raczyński, 1983).

On the Apennine Peninsula, the range of the bank vole is not conti
guous. Its distribution in m ountain and forested areas depends on the 
local bioclimate resem bling th a t of the tem perate zone. This species 
does not occur on sm all and large islands of the M editerranean Sea 
(Amori et al.} 1983). Bank vole population of the Monte Gargano shows, 
like o ther faunal elem ents of this region, some sim ilarity  to the Dalm a-
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tian  populations of the Balkan Peninsula (Hagen, 1958). M ajor p arts  of 
the Balkan region (Dulic and Tortic, 1960; Atanassov and Peschev, 1963) 
and w estern coast of the  Black Sea are occupied by this species. The 
southern lim it of distribution passes through Macedonia in northern  
Greece (Felten and Storch, 1965; Ondrias, 1966). The A driatic coast on 
the Balkan Peninsula, extending from Istria (Dulic, 1962) southw ards 
along the Dinaric Alps is inhabited by m ountain populations of the 
bank vole (Dulic, 1961, 1971). In some parts of its Balkanian range, this 
species does not occur. This is the case of north-eastern  part of Yugosla
via (Petrov, 1968). Pontic populations, occupying a narrow  belt of the 
most hum id southern and partly  eastern  coast of the Black Sea are of 
sim ilar origin as the Balkanian populations. In Asia Minor, the occurrence 
of the bank vole is lim ited to th e  already  m entioned Pontic region 
(Neuhauser, 1936; Spitzenberger and Steiner, 1962), reaching Batum i on 
the north. This species was not recorded in the  Caucasus region (Ognev, 
1950). F u rther investigations are needed of the  d istribution of the  bank 
vole on the southern  coast of the  Black Sea, in Crimea, in the Sea of 
Azov region, betw een the Don and the Caucasus, in Transcaucasia, and 
also in the northern  p a rt of the  range, along the European coast east of 
the  W hite Sea as no records of the bank vole are  available about these 
areas (see Bobrinskij et a I., 1965).

The distribution of the bank vole in Poland is presented on the m ap 
with a UTM (Universal T ransverse M ercator) grid w ith  10 km squares 
(Fig. 2.2). About 720 sites of bank vole occurrence (literature data and 
collections) are distributed over the whole country. The degree of the 
coverage of the map reflects only the state of the investigation of p a rti
cular regions of Poland w here the range of this species is continuous. 
Detailed distribution depends only on environm ental conditions. In the 
m ountains, bank voles reach the upper boundary of the contiguous 
range of the dw arf m ountain pine (in the Tatra M ountains).

2.1.4. Ecological and Biological D eterm inants 
of D istribution

Ecological success in term s of increasing num ber of occupied habitats, 
depends m ostly on adaptability , a high ecological flexibility  which ena
bling survival and often also expansion of the species. Dynam ic expan
sion processes usually  occur under variable hab ita t conditions in both 
time and space. The present d istribu tion  of C. glareolus was influenced 
by the ice age w ith its successive periods of glaciation alternating  w ith 
interglacial periods, coupled w ith  respective changes in the p lan t cover. 
In historical times, even m ore violent changes in physiocoenoses occurred
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as a result of hum an activity. In this way, the biological capacity of the 
species, on the one hand, and changes in the biotic environm ent, on the 
other, determ ine geographical d istribution of the species. The conside
rations below deal w ith some general problem s of the bank vole d istri
bution. A detailed  analysis of hab ita t preference w ill be presented in 
section 3.1.

The bank vole belongs to the rodents th a t colonized the zone of p ri
maeval forests of Europe, and forest habitats determ ined its geogra
phical range. They now inhabit both boreal coniferous forests of taiga 
and high m ountains and broad-leaved oak and beech forests on the 
south. D eforestation re la ted  to the developm ent of hum an settlem ents 
and agriculture accounts for the contraction of bank vole habitat, and 
at the same tim e it releases the ability  to occupy secondary habitats. 
On the B ritish Isles, bank voles inhabit sh rubby  escarpm ents, embank
ments, and hedegerows, and they do not avoid places covered only with 
forbs and grass (Southern, 1964; Corbet and  Southern, 1977). Also in 
w estern Europe they  occupy hedgerows and  shrubberies, and rare ly  
croplands. Some cases are known, however, w here they  occupied crop
lands as well, in  the absence of competition w ith other voles. This was 
noted on Belle-Ile in France (Saint Girons & Beaucournu, 1970), How
ever, a typical hab ita t of the bank vole is forest w ith  dense under
grow th providing shelter and secret runw ays. These features of the  
hab ita t are  stressed by m any workers as particu la rly  preferred. W rangel 
(1940) lists the following habitat requirem ents of this species: forests 
w ith dense undergrow th, forest edges, shrubberries, park  gardens, and 
parks. Dense forests w ithout undergrow th (e.g. old pine forests) are not 
a suitable habita t; bank voles are more abundant in m ixed or deciduous 
forests on hum us soils and in beech forests, being most abundant at the 
edges of these forests.

Undoubtedly, the areas covered w ith ferns on the Skomer Island in 
G reat B ritain, represen t secondary habita ts of the bank vole (Fullgar 
et al., 1963). This is also the case of uncultivated  meadows far northw ards 
in Scandinavia (Hansson et al., 1978). In southern  parts of their range, 
bank voles d istribution is closely re la ted  to forest habitats, and in the 
M editerranean region, also to climatic conditions. In the Balkan area 
and in Asia Minor, these rodents live in dense forests covering m ountain 
ranges, thus under cooler clim atic conditions. In the  Balkan and Appenine 
Peninsulas, bank voles prefer habitats w ith low tem perature  am plitudes. 
These are interiors of dense forests in ravines, w here the forest bottom 
is cooler than  in w arm  coniferous forests on exposed slopes (Hagen, 1958; 
Dulic, 1971). They also occupy such m icrohabitats as crevices in rocks
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and stones, where therm al conditions are more uniform . According to 
Dulic (1971), the presence of suitable shelters determ ines the d istribu
tion of the banik vole in th is extrem e p art of the range of this species.

Among environm ental factors influencing the occurrence of the  bank 
vole, most im portant are those determ ining the possibility of burrow ing, 
providing shelters, and securing food. The burrow ing ability  of the bank 
vole is relatively  poor, so they  p refer soft, hum us soils in deciduous and 
m ixed forests, easily accessible corridors w ith in  root system s of trees 
growing in clumps in  alder forests, or suitable shelters among stones 
in m ountain forests. Their preference for a good shelter in the form  of 
p lan t cover or stony ground m ight be rela ted  to their rela tive  poor 
agility  and prolonged activ ity  period, which includes some daylight 
hours. W rangel (1940) analysed a num ber of morphological adaptations 
re la ted  to the activ ity  pattern  in the bank vole.

The diversity  of habitats is closely re la ted  to the d iversity  of food 
available for bank voles. Broad possibilities of using natural resources 
are discussed in detail in section 3.1 on the  diet. A typical exam ple 
of adaptative changes in the d iet is given by Koshkina (1957) from  the 
Kola Peninsula. In no rthern  areas sparsely covered with herbaceous 
plants, bank voles commonly use lichens growing on trees, fungi, and 
roots of trees, w ith an addition of anim al food. The bulk of the diet 
of this species consists of green plan t parts, seeds, and fru its  of he r
baceous plants (G^bczynska, 1976).

A large variab ility  in the diet of the bank vole over the annual cycle 
and from  one geographical zone to another suggests th a t food is not 
a factor lim iting geographical d istribution of this species. It is probable 
that an entire set of ecological factors in forests has an effect on the 
occurrence of this species. The geographical range of th is species a t least 
in Europe, seems to be filled w ith  respect to the geographical d istribu
tion of the habitats occupied. Possibilities of a fu rth e r expansion of this 
species seem very  lim ited, particu larly  in  view of increasing u rban i
zation and other kinds of hum an im pact. Forests w ill rem ain  the princi
pal refuge of this species, including pine m onocultures especially of lower 
age classes, which provide suitable hab ita t conditions. Agrocoenoses, 
independent of the crop structure, do not seem to ensure m uch chance 
for a fu tu re  expansion of the living space for the bank vole.


