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Barkasi Z., Zagorodniuk I.
THE TAXONOMY OF RODENTSOF THE EASTERN CARPATHIANS

The present paper deals with information on current composition of the rodent fauna in the
Eastern Carpathians and adjacent lowland and piedmont areas in the light of modern views on
the taxonomy and nomenclature of this group of mammals. The taxonomic richness of rodents
(order Muriformes, seu Rodentia auct.) in the discussed region is shown. The presence and
conservation statuses of species are indicated. The annotated list of species is presented with
special attention on peculiarities of their distribution and current evaluations of population
density. In addition to scientific names, the currently accepted Ukrainian and English names of
taxonomic groups are given as well. The rating of the rodent families according to the rarity
index was analyzed to determine the most vul nerable taxonomic groups.

Key words: rodents, the Eastern Carpathians, taxonomy, biodiversity.

According to taxonomic composition, the order oflents is the richest systematic
group of mammals. They have a considerable rofarintioning of natural ecosystems and
in evaluations of the mammalian fauna’s diversitiie rodents are important components
of the Carpathians’ biodiversity and they occualhtypes of ecosystems in all altitudinal
zones. In most localities rodents are not onlyegatiundant, but also constant members of
biological communities because they do not migeate the vast majority of them (except
hamsters, dormice and birch mice) have year-rogtidity.

The Carpathian rodents have several life forms sashsubterranean, burrowing,
dendrophilous and semi-aquatic. Among them we dad tlearly exanthropic and
synanthropic species. Many rodent species are commthe lowland and intermountain
valleys, although the montane species form theusnprt of the local fauna. The rodents
are represented in the Eastern Carpathians byatypiath aborigine and alien species.
Species listed in several red data bases sucle &etim Convention on the Conservation of
European Wildlife and Natural Habitats [65], Redt@8&ook of Ukraine [76], Red Data
Book of the Carpathians [87] and the Red Data Bobkhe Ukrainian Carpathians [77]
represent a valuable part of the Carpathian ro@ema.

The very first summation concerning the mammalamé of the Eastern Carpathians
[64] now mainly has historical importance. Therevdndeen significant changes in views
on the Eastern European mammal fauna’s taxononuesis publication. Concepts of
zoologist on the Eastern Carpathian mammal faur@mposition have undergone
considerable changes as well. Such circumstancpsred a compilation of a mammal
fauna checklist, which was published in 1997 asefidiauna of the Carpathian Biosphere
Reserve" [27]. The checklist met the concepts ensifstematics and fauna composition of
the region generally accepted at that time andas wased on the taxonomic scheme
presented by Pavlinov & Rossolimo [50] with appiaf@ adjustments described in
particular in some of our original contribution®[27, 34, 39, 81].

Nonetheless, during the last two decades that ledapsed since the checklist’'s
publication views on the species composition oksaltaxonomic groups of mammals has
slightly changed. It requires revising and imprayiof those groups’ checklists according
to modern and real state of the mammalian fauna.

The order of rodents (Ordo Muriformes, seu Rodeatiet.) is one of those groups that
need revising. The main goal of the present wotk Enalyze the modern taxonomic richness
of rodents in the region of the Eastern Carpathéanasto arrange an annotated list of species.
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M ethodological remarks

Geographical reference. The division of the Carpathian mountain system seoeral
regions is quite diverse and it depends on theqaa&rmf separate research, so there is no
consolidated view on the system of the Carpathidivision. Despite the fact that various
division schemes are similar in general, they oftéffer essentially in details, so the
established “limits” of separate regions remainditonal.

Therefore, in the present work the authors undernéme of Eastern Carpathians'
understand the part of the Carpathian Mountairagtll mostly on the territory of Ukraine
and Romania, and partly on the territory of Slosadnd Poland (fig. 1).

According to geomorphological data, practically althemes divide the Eastern
Carpathians into two large parts: 1) the Outer &as€arpathians (flysch belt, zone 4 on
fig. 1); 2) the Inner Eastern Carpathians (volcangtal belt, zone 5 on fig. 1). There are
also some detailed divisions of the Eastern Caigrash(e.g. [90, 93]).

The authors accept the following division of thegiom: 1) the Northeastern
Carpathians (from the Topl'a river’s valley in Slovakia to M#énaros in the border region
of Ukraine and Romania): « Lower Beskids, ¢ East@askids (or Wooded Carpathians),
« Vihorlat—-Gutin Volcaninc Ridge; 2) thBastern Carpathians [in strict meaning] (from
Méaramaros to the Bgav Depression and the Prahova river's valley): séhdaros—
Bucovina Carpathians, « Moldavian—Transylvanianp@thians, « Carpathian curve.

Fig. 1. The general division of the
Carpathian Basin.

The Eastern Carpathians outlined in red.

1. Outer Western Carpathians,
| 2. Central Western Carpathians,

3. Inner Western Carpathians,
4. Outer Eastern Carpathians, 5. Inner
Eastern Carpathians, 6. Southern
Carpathians, 7. Western Romanian
Mountains and Transylvanian Plateau.

NS 4 - 1| I Subcarpathian depressions,
Ny e Il. Romanian Lowlands,
- ’ I 1l. Pannonian Basin [86].

1.
- //‘

"The region of the Eastern Carpathians' in the understanding of the authors includes
not only the mountain ridges named above, but #isoadjacent lowland and piedmont
areas. The reason for this is that many rodentispe@ommon in those lowland regions
along the river valleys or other special corrid@gg., roads, webs of human settlements,
electric power lines and gas pipelines) get int piedmonts or deep into the mountains
and in fact become members of local communitiesniples could be the shrews, ground
squirrels, hamsters, common voles etc.

Taxonomical basis. In the basis of the presented overview is the "faxay of
mammals of the Eastern Carpathian region" checglitiished in the work "Theriofauna
of the Carpathian Biosphere Reserve" [27]. The kdimtovas amended according to later
fauna revisions published by Ukrainian and foreignlogists.
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Nomenclature. In the presented fauna checklist, the scientifieglEh and Ukrainian
names of species are indicated, as well as commpangms, also comments on the
taxonomy and presence of the species in the fadinheo Eastern Carpathian region.
Available to the authors special publications vd#scriptions of a species, genus or family
are also cited. For reasons of consistency anddraration, the systematic order, scientific
and Ukrainian names of taxa are agreed with thexdiiamy and nomenclature of
mammals of Ukraine” [39], a fundamental publicatmmthis issue. The English names of
species are agreed with the database of the Eurdpammal Society [96].

Species statuses. In the annotated list of species we use two magcisg statuses:
1) the presence status (PS) indicated accordingA@-OR categories (+ phantom):
"abundant”, "common", "frequent”, "occasional”, "rare", "phantom"; 2) the conservation
status (CS) of species agreed with the publicatibauna of Ukraine: conservation
categories” [5]; in particular the authors indictite conservation status according to the
three following lists: the IUCN Red List of Threatsl Species (IUCN), Bern Convention
on the Conservation of European Wildlife and Ndtttabitats (BC, Appendix Il and 111)
and the Red Data Book of Ukraine (RDBU).

It is noticeable that RDBU categories slightly diffrom those in the red list of IUCN.
Therefore, the translation of RDBU categories iBtwlish is based on the harmonization
published in [33]. Thus, the RDBU categories usethis work are the following:EN" —
endangered sfiukarounii); "VU" — vulnerable #pasmusuii); "NT'— near threatened
(pinkicumii); "LC" — least concernugouinennii); "DD" — data deficient Hexocratabpo
Binomuii). The used here IUCN categories are the followihgJ" — vulnerable; "NT" —
near threatened; "LC" — least concern; "DD" — dgficient.

Important to mention that because of huge amouliteshture more attention was paid
on publications of last decades and mainly on rebeearried out in the Ukrainian part of
the Eastern Carpathians.

Thetaxonomy of Eastern Carpathian rodents

The order Muriformes (Rodentia auct.) is the moBuralant order of mammals
represented in the region of the Eastern CarpathisuB2 species of eight families (tab. 1).

There were described sibling species among a nuwbgroups and views on the
taxonomy and nomenclature of margpthmon” species have changed as well during the
last few years. Investigations of morphologicallpse rodent species of the Eastern
Carpathians concerned mainly the following groupsiood mice" (‘Apodemus
sylvaticus' auct.), "house mice" Mus musculus' auct.), "common pine voles" Bitymys
subterraneus' auct.) and "water voles" Rtvicola terrestris’ auct.) [21, 32, 35]. As it
turned out later, each of these former speciesrgpeesented actually by two sibling
species in the Carpathian fauna. In the same taneumber of former "big" species,
which were also divided into 2-3 "small" speciesi @roved to be represented in the
region’'s fauna only by the nominative forms thatoakd to keep taxonomy and
nomenclature unchanged. This concerns "birch m{8&lsta subtilis s. |. = s. str.) and
"common voles" Microtus arvalis s.|. = s. str.). In some other cases, changeg hav
affected the nomenclature but not the number obnaded in the region’s fauna species
(for instance,Spermophilus suslicus — odessanus, Sylvaemus flavicollis — tauricus,
microps — uralensis).
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Table1
Thetaxonomic composition of the order Murifor mes
in the Eastern Car pathian region
Family Genus Species
Sciuromorpha
Sciuridae Fischer, 1817 | iurus Linnaeus, 1758 wulgaris Linnaeus, 1758
Spermophilus Cuvier, 1825 | citellus (Linnaeus, 1766)
odessanus Nordmann, 1842
Marmota Blumenbach, 1779 | marmota (Linnaeus, 1758
Gliridae Muirhead, 1819 |GlisBrisson, 1762 glis (Linnaeus, 1766)
Muscardinus Kaup, 1829 avellanarius (Linnaeus, 1758)
Dryomys Thomas, 1906 nitedula (Pallas, 1779)
Eliomys Wagner, 1843 quercinus (Linnaeus, 1766)
Castorimorpha
Castoridae Hemprich, 1820Castor Linnaeus, 1758 fiber Linnaeus, 1758
Murimorpha
Sicistidae Allen, 1901 Scista Gray, 1829 betulina (Pallas, 1779)
loriger (Nathusius, 1840)
Spalacidae Gray, 1821 Spalax Gueldenstaedt, 1770 | graecus Nehring, 1898
Nannospalax Palmer, 1903 |leucodon (Nordmann, 1840)
Muridae llliger, 1811 Micromys Dehne, 1841 minutus (Pallas, 1771)
Apodemus Kaup, 1829 agrarius (Pallas, 1771)
Sylvaemus Ognev, 1924 tauricus (Pallas, 1811)
sylvaticus (Linnaeus, 1758)
uralensis (Pallas, 1811)
Mus Linnaeus, 1758 musculus Linnaeus, 1758
spicilegus Petenyi, 1882
Rattus Fischer, 1803 norvegicus (Berkenhout, 1769)
Cricetidae Fischer, 1817 | Cricetus Leske, 1779 cricetus (Linnaeus, 1758)
Arvicolidae Gray, 1821 Ondatra Link, 1795 zibethicus (Linnaeus, 1766)
Myodes Pallas, 1811 glareolus (Schreber, 1780)
Chionomys Miller, 1908 nivalis (Martins, 1842)
Arvicola Lacépéde, 1799 amphibius (Linnaeus, 1758)
scherman (Shaw, 1801)
Terricola Fatio, 1867 subterraneus (Sélys-Long., 1836)
tatricus (Kratochvil, 1952)
Microtus Schrank, 1789 agrestis (Linnaeus, 1761)
arvalis (Pallas, 1779)
levis Miller, 1908
Total 23 genera 32 species

Quite a few publications were dedicated to the maxoic revision of Carpathian
rodents, including special contributions (e.g. [112, 16, 40-44]) and also surveys
(e.q. [2, 27, 47)).

Non-native species. The present checklist includes all species thatleety present in
the region during at least one season (i.e. inodsynanthropic species, which in
summertime occupy natural or semi-natural habitafhk)s limits the added below fauna
checklist by typical natural inhabitants of theds&d area. Although humans, dogs, horses,
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cats, ships etc. occur within natural and sometiwidsin protected ecosystems as well for
a long time and significantly affect them are nohsidered. However, it does not mean the
authors completely neglected by the adventive phfauna — the appropriate sections of
this review include data on distribution and abuma of Mus, Rattus, Ondatra etc.
because they are regularly recorded as part ofalaiuconditionally natural communities.

Suborder 1. Sciuromor pha (BusipkoBui)

Family Sciuridae Fischer, 1817 (squirrelsusipkogi)

Only the red squirrel is a typical species in ttepgathians, while the ground squirrels
or sousliks are common mainly in the piedmonts. Brgus propositions and attempts on
the alpine marmot’s reintroduction in the Ukrainigrart of the Carpathians were
unsuccessful [8, 9, 75].

Sciurus vulgaris Linnaeus, 1758 (red squirredisipka 3Buuaiina) — a common species
in the region with a quite high variabilityThe species has three color phasesd, black
and dark. The taxonomic status of these phasesite gontroversial and needs detailed
further research. In particular, the black phasethef squirrel is considered to be the
subspecies. v. carpathicus Pietruski, 1853 [41], which is an endemic form ke tregion
[28]. On the other hand, the dark phase is oftaratsgl with the subspeci&sv. fuscoater
Altmann, 1855, while the red phase wiihv. vulgaris. Nevertheless, such identification of
color phases as separate subspecies was made bas#teir spatial (in particular,
altitudinal) distribution, yet craniometric diffarees between these forms were not revealed
[114]. Summing it all up, we stand behind the vithat the squirrel is represented in the
region by a Carpathian subspects. carpathicus characterized by high variability of fur
coloration. Besides, genetic analyses suggest hisenae of breeding isolation and a
constant gene exchange between the black and esgpf3].

PS:common; CS: IUCN —-LC.

Spermophilus citellus (Linnaeus, 1766) (European souslidgepax eBpomeiichkuii) —
during the last half-century the species has bec@rein many European countries and
since the late 1980s a number of attempts oniittroeluction have been made [101]. Such
actions have had success in some countries of &datirope, in particular in Slovakia
[79]. In the region of the Ukrainian part of ther@athians, colonies of the species are
known from Transcarpathia and Bukovina, but exoeyatily from lowland areas [57]. In
Transcarpathia the species’ geographical rangedasl the border areas with Slovakia and
Hungary, where the souslik’'s further existence rigpassible without creating nature
conservation reserves with an appropriate levagrazing load [36]. The species is also

! To explain the high variability of the species yptithesis was proposed based on the concept of
adaptive polymorphism. According to hypothesis, teé squirrel changes its coloration gradually
dependently from increasing the height above thdeeel, and the coloration is considered as atypti
in a certain extent. Besides, according to anothpothesis, the black phase of the squirrel is edpan
ing its range displacing in the same time the fealsp from the mountains, and also is penetratiag th
lowland natural and urban habitats. The dark pbasars in localities where the black and red phases
are cohabitating [40].

21t was proved that the black phase of the squpretiominates in number the other ones. It is more
typical for the mountain areas, while the red aackghases (but together with the black one) fer th
lowland. The black phase significantly predominatesr the height of 400 m [114]. Despite this, in
urban conditions all three phases cohabit [40].
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quite rare in the Romanian part of the Eastern &higns, where the abundance of separate
populations is more significant within the protettgeas [102].
PS:occasional; CS: IUCN —VU, BE —I11l, RDBU —EN.

Soermophilus odessanus Nordmann, 1840 (Podolian souslikgspax mominbcekuii) —
only recently recognized as a separate species tiengroup ofSpermophilus "suslicus"
[30]. Records of the species are known from Prydtiigp The Eastern Carpathians are the
southwest boarder of the species’ range [24]. Bamedanalysis of old sources and
specimens the Podolian souslik is considered ta becent immigrant within adjacent to
the Carpathians lowlands, in particular in Podolihere it significantly pressed the
European souslik, inter alia, by introgressive idization [37].

PS:occasional; CS: IUCN — not included, RDBU EC.

Marmota marmota (Linnaeus, 1758) (alpine marméhb6ax ripcekuii) — the species was
widely spread after the Wirm glaciation from thegadhians to the Pyrenees, but during
the Quaternary Period its abundance decreaseddmoéulimatic change and other factors
[97]. An endemic population in the region of ther@ghians has remained only in the
Tatras [80]. In Romania a reintroduced in 1973 paipan near Pietrosul Rodnei within the
Rodenei Mountains National Park increased its ahnoel [108].

PS:rare; CS: IUCN —-LC.

Family Gliridae Muirhead, 1819 (dormicepBukosi).

Detailed research of the family within the regioarer not conducted, however former
fauna surveys state that four dormice species wf genera occur in the region, although
one of them we consider beingphantom species. The family is often mentioned as
Myoxidae Gray, 1825.

Glis glis (Linnaeus, 1766) (edible or fat dormousssuok cipuii) — the species’
geographical range basically coincides with theezoh deciduous forests in the western
Palearctic. In the forest-steppe zone of Ukraineldelva and Russia the range is mosaic. The
elevational range of the species is to the upperliine of deciduous and mixed forests [95]. The
edible dormouse in the region of the Eastern Chiqua is a relatively common representative
of the rodent fauna. Prone to synanthropy. Commnar/m —Myoxus glis [27].

PS:common; CS: IUCN —-LC, BC —III.

Muscardinus avellanarius (Linnaeus, 1758) (common dormousékyiska pysa) — a
typical woodland species, inhabiting mostly in decius and mixed forests with a well-
developed understorey. In different parts of iteggaphical range the forest composition
may be different, according to geographical lagtuout the species prefers forests with oak
[92]. In the Eastern Carpathians, the common dos®as a typical resident of oak, beech
and hornbeam forests [67]. The species is not déhaindant, it was found mostly on
clearings and forest edge habitats [27].

PS:common; CS: IUCN —-LC, BC —III.

Dryomys nitedula (Pallas, 1779) (forest dormousess nicosa) — a typical resident of
dense deciduous, coniferous and mixed forests wthdeveloped understorey [1]. In the
region of the Eastern Carpathians, it was reveaidy in mountain areas. A relatively rare
species, its abundance has never been high [1, 27].

PS:rare; CS: IUCN —LC, BC —IlI.
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Eliomys quercinus (Linnaeus, 1766) (garden dormous®,iyqauis eBporneiicbka) — the
Carpathian mountain range is a marginal fragmemh®fspecies’ distributional range [91].
The garden dormouse in the region of the Easterpafldians is considered as a very rare
species. The latest (and only) known specimen whsoted in 1957 in the Rakhiv district
(Transcarpathia) [7]; thus, in the composition bé tregion’s current rodent fauna the
garden dormouse should be considered as a phaptuies.

PS:phantom; CS: IUCN —NT, BC —III.

Suborder 2. Castorimor pha (606poBu;i)
Family Castoridae Hemprich, 182@beaverspo6posi)
The family is represented by a single semi-aqisgécies.

Castor fiber Linnaeus, 1758 (Eurasian beavéspep eBporneiicbkuii) — first reports on
the Eurasian beaver’s reappearance in the Ukrapaanof the Carpathians were published
in the early 2000s. As it is considered, the smemi@nigrated to the region from Poland,
Slovakia and Hungary were works on its reintrodutthave been carried out. Since there
is a rapid expansion of the species not only indow areas, but also at significant heights
in the mountains [2, 45].

PS:common; CS: IUCN —-LC, BC —III.

Suborder 3. Murimorpha (seu Myomorpha auct.yfiosuai)

According to taxonomic richness indexes the Muriphar suborder is the amplest group
of mammals in the Eastern Carpathians representédfamilies of 2 superfamilies, such
as the superfamily Dipodoidea (includes Sicistidae)d the superfamily Muroidea
(includes Spalacidae, Muridae, Cricetidae, Arvidad).

Superfamily Dipodoidea (ctpubakysari)
Family Sicistidae Allen, 1901(birch mice mumiBkoBi)
The family is represented by two species.

Scista betulina (Pallas, 1779) (northern birch mouseniska sicosa) — a rare species,
common mainly at high altitudes and in the easteagroslopes. The northern birch mouse
is relatively abundant in the subalpine zone [68d almost unknown from the southern
macroslope of the Carpathians [27]. The Carpathémeshe southern border of distribution
of this generally northern species [49].

PS:occasional; CS: IUCN -LC, BC -1, RDBU —NT.

Sicita loriger (Nathusius, 1840) (Nordmann birch mouseriska Hopamana)® — in old
sources the species describeddsriger andS nordmanni, however in publications from
the second half of the $Ccentury it was considered &ssubtilis s. |. [34]. The species
status of the 26-chromoson®esubtilis was predicted by us in 2000 [29] and accepted in
2009 [34]. The Nordmann birch mouse was not reablidethe Eastern Carpathians, but
there are several records @&. subtilis' from the Romanian part of the Carpathians and
from Transylvania as well, although those recordses authors consider as a separate
subspeciesS. subtilis trizona [89]. Consequently, the Nordmann birch mouse is not
mentioned in most red lists, so the species’ séstase the same as farsubtilis.

PS:rare; CS: IUCN —NT, BC —II, RDBU —EN.

% Because of different views on the taxonomy and muta¢ure of birch mice species, we propose the
English and Ukrainian names &floriger.
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Superfamily Muroidea (mumrysari)

The superfamily Muroidea includes 4 families: Spalae (2), Muridae (8), Cricetidae
(1) and Arvicolidae (10 species). Comments and rksnan statuses and the presence of
separate species are given below in the descriptibfamilies and species.

Family Spalacidae Gray, 1821 (spalacids or mole ratsinmakosi)

This group of classic grassland and forest-stepgperies is not typical for the
Carpathians in general, but in the region of thet&a Carpathians there are two mole rat
species. Important to mention that in the mountaiote rats are absent [27].

Foalax graecus Nehring, 1898 (Balkan mole ratpimax G6yxoBuschkuii) — in Ukraine
and Romania the species is known only from thet digimk of the Prut river [46, 78]. The
Balkan mole rat is supposed to be a derivativ& @aémni Erxleben, 1777, which survived
in isolated conditions in piedmont and meadow steppmmunities [46]. In addition,
S. antiquus Méhely, 1909 is recognized as a separate fgomecus Nehring, 1898 endemic
species in Romania, local population of which wasfl in Transylvania [103].

PS:occasional; CS: IUCN —NT, BC -II, RDBU —-DD.

Nannospalax leucodon (Nordmann, 1840) (lesser mole ratinens moHTHYHHI) — iN
the region of the Eastern Carpathians this spemtears only in Transylvania as a local
population with unique karyotypen = 50 [105]. In the other side of the Carpathians the
species (karyotyp&n = 56) is common in the lowland part of Bukovina bedwehe Prut
and Dniester rivers [46].

PS:occasional; CS: IUCN -DD, RDBU —DD.

Family Muridae llliger, 1811 (murids or miceyuriesi)

One of the taxonomically most diverse groups — &cis of five genera, including
sibling species from the group of "wood mic&ylgaemus) not long ago considered as part
of the Apodemus genus and often described as one polymorphic epeitavicollis' [48,
111]. Carpathian rats and house mice are typicanoensals, howevdRattus rattus in the
modern fauna’s composition was not recorded [4, 25]

Micromys minutus (Pallas, 1771) (harvest mouseska ryuna) — a relatively common
species in lowland and piedmont habitats [1]. Wiittie area of the Carpathian Biosphere
Reserve the species is rare and in the mountaoy€a400-500 m) was not recorded [27].

PS:occasional; CS: IUCN —LC.

Apodemus agrarius (Pallas, 1771) (striped field mousgutauk nacucrtuii) — a typical
and abundant lowland-piedmont species, but somstitnean be found at height about
1300 m (for instance, Borzhava polonina). The stiigiled mouse avoids continuous
forests and prefers shrubs, meadows, fields, alsore in forest edge habitats [1, 27, 69].

PS:common; CS: IUCN —-LC.

Sylvaemus tauricus (Pallas, 1811) (yellow-necked mousejmak >k0BTOrpyauii) — an
abundant species of wooded biotopes of piedmontasuhtain areas; the most abundant
mammal species in the region. Common synonyfpedemus flavicollis Melchior [27];

S alpicola in the Carpathians was not recorded [21].

PS:abundant; CS: IUCN —-LC.

Sylvaemus sylvaticus (Linnaeus, 1758) (wood mouseyurak eBponeiicekuii) — earlier it
was mentioned aA. sylvaticus. The species is common and abundant in lowlantbbés
but quite rare in the mountains. Data on the sgegieographical, biotopic and altitudinal
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distribution in the region need revision. Young iuiduals of Sylvaemus tauricus quite
often are identified aS. sylvaticus, andthe same happens in caseSofiralensis [18, 22].
PS:common; CS: IUCN —LC.

Sylvaemus uralensis (Pallas, 1811) (pygmy field mousequinak ypanabchkuii) —
common synonymApodemus microps Krat. et Ros., the species was known under this
name until 1989-1993. The pygmy field mouse idteeltknown species in the region with
low abundance and represented by a lowland [11,567,82] and an isolated from it
subalpine [42] populations.

PS:frequent; CS: IUCN —-LC.

Mus musculus Linnaeus, 1758 (eastern house mousejia xatus) — an adventive,
typical commensal and synanthropic species, wikkding populations of which in the
Carpathian region were not revealed [26]. This Egseoccurs near human settlements, in
summer it has temporal colonies in the wild buselto human dwellings [27, 47].

PS:common; CS: IUCN —-LC.

Mus spicilegus Petenyi, 1882 (steppe mousejua kypraumesa) — a typical lowland
species inhabiting mainly on agricultural landsgqJLat is morphologically close to the
house mouse but significantly differs ethologicaJy04]. The species distributional
range includes adjacent to the Carpathians lowlarehs [23, 26], in particular the
eastern regions of Slovakia [84, 85] and HungaB; B8] as well as part of Transylvania
[82]. There could be finds of the species in lowlaareas of Transcarpathia and
Forecarpathia. However, in 2005-2007 it was alresghorted about finds of about 30
"colonies" in the Uzhhorod district (Transcarpajh[d], but such finds need to be
confirmed by craniometric analysis.

PS:frequent; CS: IUCN —LC.

Rattus norvegicus (Barkenhout, 1769) (brown ratamrox mauapisuuii) — an adventive
and rare in the wild species, a far invader [31gldistic individuals of this species were
identified earlier afR. rattus, which in fact was not recorded in the modern &aof the
Eastern Carpathians — populationsRofattus disappeared probably at the end of th& 19
century [25, 75].

PS:common; CS: IUCN —-LC.

Family Cricetidae Fischer, 1817 (hamstessym’ sikoBi)

The family in the region, as well as in Ukraineg@neral, has become quite rare. Only
one speciesdricetus cricetus) occurs in the Eastern Carpathians’ fauna inhadpithainly
in piedmont areas. Another speci€i¢etulus migratorius) of the family was mentioned
from localities remote from the mountains (e.g. Kmoupland), however, during the last
decades on its modern records have not been rdd6ag

Cricetus cricetus (Linnaeus, 1758) (common hamstesy’ sk 3suuaiinuii) — in the near
past it was a common lowland and piedmont spetiaswas not recorded in mountains
and intermountain valleys [74]. Now it is considtras a rare species in lowland
Transcarpathia [1], however in some localitiestigggcommon (especially in the Uzhhorod
district (V. Chumak, pers. comm.), also in Bukoviaad the Skole district [106]. The
common hamster is quite numerous in Transylvankererits part in eagle-owl’s pellets is
16.5 % of all identified vertebrate species [107].

PS:occasional; CS: IUCN -LC, BC -II, RDBU —-LC.
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Family Arvicolidae Gray, 1821 (volesuypogi)

The largest family of rodents represented in thgiorgs fauna by 10 species of six
genera. Among them, thBlyodes genera is dominant or subdominant in the most of
woodland rodent communities. The taxonomic hetameig of three groups considered
earlier in the region’s fauna as monotypic was alisced: Terricola (Pitymys auct.),
Arvicola ta Microtus s. str. (two species in each genus). The Arviedifamily is among
the most popular research objects. Common synoriythredamily — Microtidae Cope [10,
14, 19, 72, 74]. There is an alien and two protketae species in the region’s fauna; their
distribution is limited by mountain ridges.

Ondatra zbethicus (Linnaeus, 1766) (muskratumarpa myckycua) — an introduced
species (near 1940-1950) which has now becametegrah part of all shore ecosystems of
various origin. The muskrat in some locations hgsite significant abundance [1, 27].

PS:common; CS: IUCN -LC.

Myodes glareolus (Schreber, 1780) (bank volegpurs pyna) — the only representative
of the genus in Ukraine. It is an abundant speicied| forest types in the lowland and the
mountains as well. There are quite common synonghthe genus such dsvotomys in
older sources an@lethrionomys in the newer ones [27, 68]. The genetic heterogge rdi
populations around the Carpathians was describésirélated to the existence of different
refugia in the past not only in lowland areas (Bastlade), but also at significant altitudes
(Carpathian clade). A secondary contact zone betvikese populations formed in the
northeast of Poland. Genetic investigations alsoven that voles of the Carpathian
refugium form a single clade [94, 110].

PS:abundant; CS: IUCN —-LC.

Chionomys nivalis (Martins, 1842) (snow volechirypka ajipmidicbka) — a typical,
though rare species that mainly occurs in openlpitgarocky habitats. The species is
distributed in the Ukrainian Carpathians in the @iobiora and the Gorgany ranges where it
was recorded in 8 localities [19]. A detailed maygpof its distributional range has not been
carried out yet. The snow vole in older sourcesaligwconsidered as part of the genus
Microtus Schrank [58, 66].

PS:rare; CS: IUCN —-LC, BC -1, RDBU -VU.

Arvicola amphibius (Linnaeus, 1758) (water voleryp Boasuuit) — a formerly abundant
lowland species, closely related to wetland hahit®@ommon synonym A. terrestris L.
[43, 113]. The water vole is substituted Agvicola scherman in piedmont and mountain
areas; however, the boundaries between these speci@st of the regions are not clear.

PS:common; CS: IUCN -LC.

Arvicola scherman (Shaw, 1801) (montane water vol@yp ripcekuil) — a common
species of the region considered earlier as a seiesp (mountain race) of the water vole
[19, 20, 21, 55, 70]. The species is likely repnésé by only typical terrestrial form that
constructs underground burrows. Quite often inlsadgricultural lands, especially potato
fields. To north from the Carpathians the specrgsrs far to the plains, in particular it can
be found in the Krakéw-Gstochowa Upland, in Roztocze and possibly in thestWe
Polissia [38].

PS:common; CS: IUCN -LC.

Terricola subterraneus (Seélys-Longchamps, 1836) (common pine volepuk

mijzemuuii) — a common species of forest edge and defordstieidats, also of alpine dock
forbs [16, 53, 54, 61, 62]. The species is oftenstdered in the composition of either
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Microtus Schrank orPitymys MacMurtrie genera (e.g. [73]). The Carpathian pafion is
related to the 52-chromosome ratzeius Miller [16].
PS:frequent; CS: IUCN —LC.

Terricola tatricus (Kratochvil, 1952) (Tatra volegopux tarpuncekuii) — a rare and
endemic species of the Carpathians, often mentias&ticrotus tatricus. It was suggested
that the species range is fragmented and it isciedu99]. The Tatra vole is a typical
species of mountain forests and morphologicallyseldo the common pine vole. The
species was first recorded in the fauna of theedfagCarpathians only in the late 1980s
[13, 17, 112]; most records are from the Chornoliprdand Maramaros [99].

PS:rare; CS: IUCN —LC, BC —Il, RDBU —NT.

Microtus agrestis (Linnaeus, 1761) (field volajonieka Temua) — the species is rare in
the lowland, uncommon in the forest zone and quik@erous in the subalpine zone of the
Carpathians [6, 51, 52, 59]. In general, it is atlmern species; the Carpathians are the
southernmost border of its distribution. The Cdnjzat population of the field vole is likely
isolated from other populations distributed northtlwe Carpathians [19]. The authors
suggest that the species could be identified eai®licrotus arvalis (in Ukraine the field
vole was first recorded in 1925 [19], and in thegashians only a few years later, in 1935
near Hoverla (Sagan, 1939 affé®])).

PS:common; CS: IUCN —-LC.

Microtus arvalis (Pallas, 1779) (common voleoiiBka eBponeiickka) — a common
species of lowland and piedmont meadows repreggritinthe Carpathians a group of
sibling "common vole" species [27]. The species wapeatedly mentioned in the
composition of mountain communities (e. g. [69)it bluring further studies the species
was not revealed in the mountains (particularlythie area of Chornohora) [17, 44].
Obviously, the common voles is also absent in mbgif not all of) the highland areas of
the Carpathians.

PS:common; CS: IUCN —-LC.

Microtus levis Miller, 1908 (sibling vole,moniBka nyuyna) — a sibling species of
Microtus arvalis. Records of this 54-chromosome species in the atlaign region have
been assumed since 1991 based on mapping of rahtfgs group of sibling species [14].
By now, according to craniological data, the spEc@esence in western Ukraine was
proved [71], as well as in several regions of Hupg#cluding neighboring ones with
Transcarpathia [98]. Thevis Miller, 1908 form, which name was accepted asdvilr the
54-chromosome voles from tharValis' group was described from submountain areas of
Romania (Prahova, &@eni). The type specimen ofeVis' by morphological features is
identical to 54-chromosomervalis’ (the former Yossiaemeridionalis*) [100]. The sibling
vole in the Eastern Carpathian Mountains has nen lbecorded yet.

PS:phantom (?); CS: IUCN —LC.

Therating of rodent familiesin terms of speciesrichness

The presented above checklist includes all recomdélde modern fauna of the Eastern
Carpathians and adjacent lowland—piedmont areantapecies. In total, the rodent fauna
of the Eastern Carpathian region includes 32 spafi® families. According to nhumber of
species, the family Arvicolidae is the richest Efecies), then Muridae (8), Gliridae (4),
Sciuridae (4), Spalacidae (2), Sicistidae (2); femwi Castoridae and Cricetidae are
represented in the region’s fauna only by one ggegach (tab. 2).
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The checklist contains 10 species (31%) includéd fhe Red Data Book of Ukraine,
2009 [76]. In general, the part of protected speeproportional to the amount of species
in the families. According to the rarity index, th@st vulnerable families in the region are
the following: Spalacidae, Sicistidae, Sciurida®] &ricetidae. Each of them is represented
by 1-2 protected species and the part of such epeni not less than 50% of the total
species richness. At the level of superfamilies st vulnerable is the non-Muroidea
group of families (5 species of 11, rarity index 2.27). The presence of such species
indicates the level of the fauna’s conservationweleer, their loss would mean not only the
loss of some species, but also three familieswloatd significantly affect the estimates of
the taxonomic diversity of the region’s fauna.

According to the rarity index, the non-Muroidea cps are 1.9 times rarer in
comparison with muroid rodents (Muroidea) (see £b.

Table 2

Therating of rodent families of the Eastern Car pathians according to therarity index*

. eciesin Part of Rarit
Family . Oiaﬁ’eghfol SEDBU, RDBU index¥
' ‘| absol.(a) | species(b) | =ab
1. Spalacidae CIIIIaKOBI1 2 2 1,00 2,00
2. Sicistidae MHILIBKOBI 2 2 1,00 2,00
3. Sciuridae BUBIpKOBI 4 2 0,50 1,00
4. Cricetidae XOM' IKOB1 1 1 1,00 1,00
5. Gliridae BOBYKOBI 4 1 0,75 0,75
6. Arvicolidae IypOBi 10 2 0,20 0,40
7. Muridae MHIIEB] 8 0 0,00 0,00
8. Castoridae 600poBi 1 0 0,00 0,00
> non-Muroidea (1+2+3+4) 11 5 0,45 2,27
> Muroidea (5+6+7+8) 21 5 0,24 1,19
Total 32 10 0,31 3,13

* These indexes were proposed in our previous vey2&Y]. The position of each taxon in the table is
given according to the value of the rarity indeas{lcolumn).

The real fauna diversity indexes should be adjusteflirther research. However, at the
present our understanding of the region’s rodembdacomposition can be considered as
complete. Possible changes in taxonomic lists énftiure would be related with removal
(disappearance) of species. Irreversible changdheirenvironment lead to decrease the
species number and reduction of their distributioaage. Protected ecosystems more often
remain the only and last centers of authentic fabaarapidly changes in the whole region
of the Carpathians because of intense economic Igmwent and anthropogenic
transformation of natural ecosystems.
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bapkaci 3., 3azopooniox 1.
Takconomisi rpusyHiB Cxinaux Kapnart

VY mpani mogaHo BiOMOCTI PO CydacHUH ckiaj ponaeHTodaynn Cxigaux Kapnar ta npuerianx
PIBHUHHO-TIEPEATIPHUX TEPUTOPIH y CBITJII CydacHHX MOTJLIIIB Ha TAKCOHOMIIO Ta HOMEHKIATYPY
uiei rpymu ccaBuiB. OIiHEHO TakcoHOMi4He OaratctBo psay Mumonozni6ui (Muriformes, seu
Rodentia auct.y perioni. ITogaHo aHOTOBaHHI CIHMCOK BHIIB 3 OIJISIOM IXHBOTO IOLIMPEHHS Ta
OLIHKAMH YHCENbHOCTI momyisniif. OKpiM HAyKOBHX MOAAHO W HHUHI NPUHHATI yKpaiHCBKI Ta
aHMIiICbKi HA3BU TAKCOHIB, a TAKOXK MO3HAYEHO CTATYC MPUCYTHOCTI Ta KaTeropii 0XOPOHH KOMKHOTO
3 BuziB. [IpoaHanizoBaHo PEeHTHHT POJUH MHUILOMOAIOHUX 328 BHIOBHM 0araTcTBOM, i3 BU3HAYCHHSIM
HAWOLIbLI BPA3IUBUX TAKCOHOMIUHHX TPYIL.

Kniouogi cnosa: cpusynu, Cxioni Kapnamu, maxconomis, 6iopizHomanimms.

bapracu 3., 3acopoonurox U.
Takconomus rpoi3ynos Bocrounnix Kapnar

B pabote npencrasieHsl CBEACHHUS O COBPEMEHHOM cocTaBe poaeHTodayHsl Boctounsix Kapnar
U TOPHIETAIOIUX PAaBHUHHO-TIPEITOPHBIX TEPPUTOPUH B CBETE€ COBPEMEHHBIX B3TVIAAOB Ha
TaKCOHOMHUIO M HOMEHKJIATypy STOH Tpymnmel MieKkonuTarommx. OLEHEHO TaKCOHOMHUYECKOEe
GorarctBo orpsima Meiuesuadbie (Muriformes, seu Rodentia auctg peruone. Ilpencrasien
AQHHOTHPOBAHHBIM CIMCOK BHIOB C 0030pOM HX pacHpOCTPaHEHUS M OLEHKAMH YHCICHHOCTH
nomyysiui. KpoMme HaydHBIX TOJAHBI M HBIHE IPHUHATHIE YKPAaWHCKHE M AHIJIMHICKHE Ha3BaHUS
TAKCOHOMUYECKUX Tpynn. IIpoaHanu3supoBaH PEHTHHT CEMEWUCTB MBIIIEBUIHBIX 110 BHIOBOMY
6oraTcTBY C OmpeeTIeHreM Hanboiee YsI3BUMBIX TAKCOHOMHYECKHX IPYIIL.

Kniouesvie cnosa: epuizynst, Bocmounsie Kapnamet, maxconomus, buopasnoobpasue.
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