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Abstract. A revision of family group names for squirrels (Rodentia: Sciuridae) uncovered a neglected
name Arctomyinae Gray, 1821 which predates Marmotinae Pocock, 1923. We propose a new subtribe
Ammospermophilina, to encompass the Nearctic Ammospermophilus and Notocitellus and holds a basal
position in a lineage of ground squirrels and marmots. Furthermore, we reviewed the Palaearctic Arcto-
myinae from the genera Urocitellus, Marmota and Sciurotamias. On the basis of published data and our
own examination of 926 museum specimens we recognize 12 species and 15 subspecies: Urocitellus
undulatus (two subspecies: undulatus and eversmanni), U. parryii (the only Palaearctic subspecies is
leucosticus), Marmota marmota (marmota and latirostris), M. bobak, M. baibacina, M. kastschenkoi,
M. sibirica, M. himalayana, M. camtschatica (camtschatica, bungei, doppelmayeri), M. caudata (caudata,
aurea, dichrous), M. menzbieri (menzbieri and zachidovi), and Sciurotamias davidianus (davidianus and
consobrinus). All species names (69 in total) are reviewed and linked to senior synonyms. We showed
that Arctomys marmota tigrina Bechstein, 1801 is a junior synonym of M. bobak and not of M. marmota.
Descriptions are provided for valid taxa, together with photographs of skins or living animals, and drawings
of skulls. Geographic ranges are mapped for all species and subspecies.

Key words. Species delimitation, taxonomic characters, geographic distribution, identification keys,
zoological nomenclature, Ammospermophilina new subtribe.
INTRODUCTION

With a revision of the Palaearctic Urocitellus, Marmota and Sciurotamias, we continue our
compilation of the Palaearctic rodents, initiated in the previous year (KRYSTUFEK & VOHRALIK
2012). The geographic setting and taxonomic scope remain as defined in this publication.

MATERIAL AND METHODS

This paper is a compilation based on a study of literature, examination of museum material and our own
research of the Palaearctic rodents. We studied museum vouchers for character states, dimensions and
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colouration; 926 museum specimens representing all 12 species recognized subsequently, were examined
in 15 collections. These collections are listed subsequently (abc):

BMNH - Natural History Museum, London (formerly British Museum Natural History), UK;

DZCU - Department of Zoology, Charles University, Prague, Czech Republic;

IVB  —Institute of Vertebrate Biology, Academy of Sciences of the CR, Brno, Czech Republic;
LBT - Laboratory for Biomonitoring, Academy of Sciencies of Tatarstan Republic, Kazan, Russia;
MNM - Hungarian Natural History Museum, Budapest, Hungary;

NMP — National Museum, Prague, Czech Republic;

NMW  — Natural History Museum, Vienna, Austria;

PMBg - Natural History Museum Belgrade, Belgrade, Serbia;

PMS  — Natural History Museum of Slovenia, Ljubljana, Slovenia;

SMF  — Forschungsinstitut und Natur-Museum Senckenberg, Frankfurt am Main, Germany;
SMG - Senckenberg Museum fiir Naturkunde Goérlitz, Germany;
SZM - Siberian Zoological Museum, Institute for Systematics and Ecology of Animals, Russian Aca-

demy of Sciences, Siberian Branch, Novosibirsk, Russia;
ZFMK - Zoologisches Forschungsinstitut und Museum Alexander Koenig, Bonn, Germany;
ZMB - Zoologisches Museum, Humboldt Universitét, Berlin, Germany;
ZSM  —Zoologische Staatssammlung Miinchen, Munich, Germany.

Thanks to the courtesy of Jan MatEj0 we had at disposal measurements and photographs of ground squirrels’
vouchers which he gathered in the collections of the National Museum of Natural History, Washington
D. C., USA (NMNH), American Museum of Natural History, New York, USA (AMNH), and Zoological
Institute of the Academy of Sciences in Sankt-Peterburg, Russia (ZISP).

The following morphometric variables are used throughout the text: HbL — length of head and body;
TL — length of tail; HF — length of hind foot; E — length of ear; W — weight (body mass); CbL — condy-
lobasal length of skull, ZgB — breadth across zygomatic arches, MxT — length of maxillary tooth-row
(alveolar); occasionally we refer also to PL — profile (or greatest) length of the skull. We should like to
remind the reader that metric data of adult animals are given as descriptive statistics (mean with a range
parenthesized); sample sizes are indicated by numbers in subscript to character abbreviations. Types of
teeth are designated by letters; capitals indicate the maxillary teeth and lower-case letters the mandibular
teeth; the position in the tooth-row (anterior — posterior) is indicated by the relevant number; e.g.: M1
and m3 denote the first upper and the third lower molar, respectively. Abbreviations are as follows: I/i
— uppet/lower incisors; P/p — upper/lower premolars; M/m — upper/lower molars.

TAXONOMY OF SCIURIDAE
Family: Sciuridae Fischer, 1817

In a recent compilation of squirrels THORINGTON et al. (2012) continue to credit Fisher de Wal-
dheim for the family name Sciuridae. As shown by HUTTERER (2003), Fisher attained his noble
title after the publication of 1817 paper (FiscHer 1817) therefore the quotation in THORINGTON
et al. (1. c.) is not correct.

Phylogenetic reconstruction inferred from a molecular supermatrix (FABRE et al. 2012) chel-
langes the established taxonomic division of the family and forces a revision of several groups
of squirrels. Modifications and adjustments are addressed subsequently (Fig. 1).

1. Subfamily: Ratufinae Moore, 1959

Giant squirrels are basal in the family Sciuridae; the subfamily contains a single Oriental genus
Ratufa with 4 species. The group name was proposed as a tribe Ratufini, but changed to a sub-
family by SteppaN et al. (2004). In compliance with the Principle of Coordination (Article 36.1
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of the International Code for Zoological Nomenclature the authority for the name Ratufinae
is Moore (1959).

2. Subfamily: Sciurillinae Moore, 1959

Contains a single monotypical genus from the Neotropics. Proposed as a tribe Sciurillini, chan-
ged to a subfamily by SteppaN et al. (2004). In compliance with the Principle of Coordination
(Article 36.1 of the International Code for Zoological Nomenclature) the authority for the name

Sciurillinae is Moore (1959).
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Fig. 1. Taxonomic relations and hierarchy of subfamilies (capitalized), tribes and subtribes (lower case
letters) in the squirrel family Sciuridae. The radiation of Arctomyinae is highlighted red. Based primarily
on FaBRE et al. (2012).

Obr. 1. Taxonomické vztahy a hierarchie podceledi (velké pismo), tribl a subtribl (malé pismo) v celedi
veverkovitych (Sciuridae). Radiace pod¢. Arctomyinae je zvyraznéna Cervené. Zalozeno piedev§im na
praci FaBrE et al. (2012).
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3. Subfamily: Xerinae Murray, 1866

Xerinae (or Xerini) were earlier defined to include African genera Xerus and Atlantoxerus, and
the Asiatic Spermophilopsis (OsBorN 1910, Pocock 1923, Moore 1959). SteppaN et al. (2004)
redefined the scope of Xerinae to include genera which are here in Xerini and in Arctomyinae.
By including Callosciurini into Xerinae we follow FABRE et al. (2012).

3.1. Tribe: Xerini Murray, 1866

The tribe contains Xerus, Atlantoxerus and Spermophilopsis. In the results by FABRE et al. (2012)
Xerus is paraphyletic with respect to Atlantoxerus.

3.2. Tribe: Callosciurini Simpson, 1945

The scope is identical to the content of the subfamily Callosciurinae (with Callosciurini and
Funambulini) of Steppan et al. (2004). The tribe contains 14 Oriental genera of which only
Funambulus and Tamiops are marginally Palaearctic.

4. Subfamily: Sciurinae Fischer, 1817
Rank and scope are identical to those in THORINGTON & HorrmanN (2005).

4.1. Tribe: Sciurini Fischer, 1817
The tribe contains 5 genera, of which only Sciurus is Palaearctic (with 3 species of a total 28).

4.2. Tribe: Pteromyini Brandt, 1855

Ranked in HorrmaN et al. (1993) as a subfamily Petauristinae Miller, 1912; MiLLER (1912: 940)
proposed this as a family name Petauristidae (still accepted as such by PavLivov & RossoLimo
1987); rank of subfamily proposed by Smvpson (1945). Ranked as a tribe Pteromyini by STep-
PAN et al. (2004). See JacksoN & THORINGTON (2012) for thorough discussion on the history of
the group name.

5. Subfamily: Arctomyinae Gray, 1821

1821  Arctomydae Gray (p. 303). The correct name is Arctomyinae. Type genus is Arctomys (= Marmota
Blumenbach, 1779; see p. 304 in Gray 1821).

1844  Arctomydina Brandt (p. 362). The type genus is Arctomys (by tautonomy).

1891  Arctomyinae Blanford. BLanrorp (1891: 388) included three genera: Arctomys, Spermophilus,
and Cynomys. The type genus is Arctomys Schreber, 1780 (= Marmota Blumenbach, 1779).

1891  Arctomyinae Flower et Lydekker. FLowER & LYDEKKER (1891) made no reference on Gray (1821).
Their Arctomyinae was defined to include “burrowing forms which may be collectively known
as Marmots”, i.e. Arctomys, Cynomys and Spermophilus. The type genus is Arctomys Schreber,
1780 (= Marmota Blumenbach, 1779).

1923 Marmotinae Pocock. Type genus is Marmota (by tautonomy). Defined to include Marmota, Marmo-
tops (see synonymy under Marmota), Cynomys, “Citellus with many subgenera” (= Spermophilus
sensu lato), Tamias, and Eutamias (Pocock 1923: 240). Gromov et al. (1965) applied Marmotinae
in similar way as Pocock (c. 1.) but included also Sciurotamias.

Although Marmotinae Pocock, 1923 is a widely used name for marmots and relatives, the oldest
available name for the subfamily is by Gray (1821). The subfamily name Arctomyinae, still
used by OsBornN (1910), was neglected afterwards.

30



5.1. Tribe: Protoxerini Moore, 1959

Moore (1959) classified into Protoxerini only Protoxerus, Epixerus and Heliosciurus, placing
the remaining sun squirrels into Funambulini. Protoxerines were traditionally included into
the subfamily Xerinae (e.g. STEPPAN et al. 2004), and earlier on even into the genus Xerus (e.g.
ForsyTH MaJjor 1893). In the results of FABRE et al. (2012) the sun squirrels form a sister group
to the Tamiini + Sciurotamiini + Arctomyini combined. Protoxerini are difficult to be defined
on cranial traits (Moore 1959). They notably differ from the remaining Arctomyinae in lacking
cheek-pouches. Protoxerini could be equally well ranked as a subfamily on its own. The group
is entirely Ethiopian.

5.2. Tribe: Tamiini Moore, 1959

1959 Tamiina Moore. Type genus: Tamias Illiger, 1811.
1963  Tamiini Black.

The results of FABRE et al. (2012) retrieved a supported sister position of Eutamias against all
the Nearctic chipmunks. Therefore, Eutamias merits a generic status, rather than being kept as
a subgenus of Tamias. In a traditional taxonomy, “this is based mainly on the presences in Eu-
tamias of a rudimentary P that is absent in [the Nearctic] Tamias s.s. This is not quite constant
in Eutamias (e.g., JoNEs & Jounson 1965 found these teeth lacking in 2 out of 41 skulls of T.
sibiricus from Korea) ...” (CorBeT 1978: 84). To get an insight on the frequency of oligodonty
of a peg-like third upper premolar (P3), we scored 460 skulls of Eutamias sibiricus sibiricus
(SZM) and found this tooth present in all individuals.

Distribution map for Eutamias sibiricus in KRYSTUFEK & VOHRALIK (2012: Fig. 5 in pp. 28-29)
reqires ammendments. During second half of the 20th century burunduks expanded soutward
along the western coast of Kamchatka and reached the settlement of Palana. There were actualy
two introductions of burunduks from the Far East to the western Moscow region: (i) near the
Lake Glubokoe, and (ii) the region of Porecti (BoBrov et al. 2008).

5.3. Tribe: Sciurotamiini Krystufek et Vohralik, 2012
The tribe contains two species, of which one is entirely Oriental; reviewed below.

5.4. Tribe: Arctomyini Gray, 1821

1821 Arctomydae Gray (p. 303). See comments under the subfamily Arctomyinae.
1945 Marmotini Simpson. Type genus: Marmota Blumenbach, 1779.

Arctomydae of Gray (1821) predate Marmotini Simpson, 1945. In compliance with the Prin-
ciple of Coordination (Article 36.1 of the International Code for Zoological Nomenclature) the
proper name for the tribe is Arctomyini Gray, 1821.

5.4.1. Subtribe: Ammospermophilina new subtribe

The type genus is Ammospermophilus Merriam, 1893 with 4-5 species. Another genus in the
subtribe is Notocitellus Howell, 1938, with 2 species (Best 1995a, b).

All phylogenetic reconstructions of ground squirrels which were based on molecular mar-
kers (Harrison et al. 2003, HErroON et al. 2004, FABRE et al. 2012) retrieved a monophyly of
Notocitellus + Ammospremophilus combined; this clade holds a supported basal position in
Arctomyini. Multivariate analysis of cranial dimensions conform molecular results and placed
both, Notocitellus and Ammospermophilus, well outside the range of variation in all ground
squirrels traditionally referred to Spermophilus sensu lato (see Fig. 3 in HELGEN et al. 2009:
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Fig. 2. Maxillary cheek-teeth in Ammospermophilus leucurus (California, San Bernardo County; SMF
52244). Note a peg-like 3rd premolar P3. Scale bar = 5 mm. Photo by Boris KrRYSTUFEK.

Obr. 2. Horni fada zub u Ammospermophilus leucurus (California, San Bernardo County; SMF 52244).
Zajimavy je koli¢kovity 3. horni premolar P3. Méfitko vpravo dole =5 mm. Foto Boris KRYSTUFEK.

275). Morphologically, Ammospermophilina new subtribe is characterized by short nasals, wide
interorbital region, small and slender postorbital processes, stout and recurved upper incisors, and
a reduced third upper premolar P3 (Fig. 2). Noftocitellus is unique among the tribe Arctomyini
in having only three pairs of nipples; Ammospermophilus has 5—6 pairs of mammae (MOORE
1961). Diploid number of chromosomes (2n = 32) is at the lowest end of variation range in
Arctomyini (from 2n = 30 to 2n = 46; LApunova & Voroncov 1969, HELGEN et al. 2009). Both
genera have large cheek pouches and similar structure of baculum. The baculum consists of
a shaft with thickened base and nearly symmetrical expanded concave distal disc with crenulate
edges; the disc is bent abruptly to the shaft in Ammospermophilus, but is set at lesser angle to
the axis of the shaft in Notocitellus (HoweLL 1938, BeEsT 1995b).

Notocitellus and Ammospermophilus differ clearly in external appearance. The new subtribe
provides a noteworthy parallel in this respect with the two genera of Otospermophilina. Namely,
in both subtribes the smaller genus is striped and relatively short-tailed (4dmmospermophilus
in Ammospermophilina new subtribe, and Callospermophilus in Otospermophilina) while
the larger genus (Noftocitellus in Ammospermophilina new subtribe, and Otospermophilus in
Otospermophilina) is long-tailed and grizzled.

The range of the subtribe is restricted to xeric shrublands of western North America, from
Oregon and Idaho to Sierra Madre del Sur in Mexico. Majority of species have small ranges.

5.4.2. Subtribe: Otospermophilina Gromov, 1965
1965 Otospermophilini Gromov. Type genus: Ofospermophilus.

Originally described as a tribe (GrRomov et al. 1965: 138) to include genera Ammospermophilus,
Otospermophilus, Callospermophilus (as a subgenus of Otospermophilus), Ictidomys, Polio-
citellus, and Xerospermophilus. Of these genera, only Otospermophilus + Callospermophilus
combined are monophyletic against Spermophilina + Arctomyina combined. Of the remaining
genera which Gromov et al. (1965) classified into their tribe Otospermophilini, Ammospermo-
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philus is here in a new subtribe Ammospermophilina; Ictidomys, Poliocitellus, and Xerosper-
mophilus are in the subtribe Spermophilina.

5.4.3. Subtribe: Arctomyina Gray, 1821

1821  Arctomydae Gray (p. 303). See comments under the subfamily Arctomyinae.

1945 Marmotini Simpson. Type genus: Marmota.

1959 Marmotina Moore. Type genus: Marmota Frisch, 1775 (= Marmota Blumenbach, 1779); Marmota
Frisch, 1775 is unavailable name (see below under that genus).

Arctomydae of Gray (1821) predates Marmotini Simpson, 1945. In compliance with the Prin-
ciple of Coordination (Article 36.1 of the International Code for Zoological Nomenclature)
the proper name for the subtribe is Arctomyina Gray, 1821. The subtribe contains Marmota as
the only genus.

5.4.4. Subtribe: Spermophilina Moore, 1959

1959  Spermophilina Moore. Type genus: Spermophilus Cuvier, 1825.
1965  Citellini Gromov. Type genus: Citellus (= Spermophilus).
1965 Cynomyini Gromov. Type genus: Cynomys (by tautonomy).

A Holarctic group which contains 4 genera and about 31-34 species: Spermophilus (14 species
in HELGEN et al. 2009, 11 species in KRYSTUFEK & VOHRALIK 2012), Urocitellus (12), Ictidomys
(3), Poliocitellus (1), and Xerospermophilus (4) (HELGEN et al. 2009).

Subtribe: Spermophilina Moore, 1959

Genus: Urocitellus Obolenskij, 1927 — Long-tailed Sousliks

1817  Anisonyx Rafinesque. Type species: Anisonyx brachiura Rafinesque, 1817: 45 (= Urocitellus
columbianus; Nearctic). A junior homonym of Anisonyx Latreille, 1807 (Coleoptera; THORINGTON
& HorrmanN 2005).

1927  Urocitellus Obolenskij. Type species: Spermophilus eversmanni Brandt, 1842. Correct spelling of
the authority is OBoLENSKI (cf. OGNEV 1947, PavLinov & RossoLiMo 1987, HOFFMANN & THORINGTON
2005, HeLGeN et al. 2005), not OBOLENsSKY as occasionally quoted (e.g. ELLERMAN & MORRISON-
Scott 1951, GroMov et al. 1965, Pavinov & Lissovsky 2012). The entire paper of OBOLENSKIS
(1927) is in Latin script although the title and the author’s name appear also in Cyrillic (Russian)
script.

Originally described as a subgenus of the genus Citellus (= Spermophilus; OBoLENSKI 1927) and
treated such way by majority of authors (OGNEV 1947, 1963, Gromov et al. 1965, CoreT 1978,
THORINGTON & HOFFMANN 2005); elevated to generic rank by HELGEN et al. (2009). Despite their
external and cranial similarity, Urocitellus and Spermophilus are unlikely to be sister genera
(Harrison et al. 2003, HerroN et al. 2003). Urocitellus is most probably of North American
origin and diversified during the Pleistocene glacial-interglacial cycles in the subarctic Berin-
gia. During the late Pliocene (Villanyian) and throughout the Pleistocene several species of
Urocitellus were identified even in Europe (KowaLskr 2001): U. nogaicus (Topacevskij, 1957),
U. polonicus (Gromov, 1965), U. primigenius (Kormos, 1934), and U. superciliosus (Kaup,
1839). In the Palaearctic, the genus Urocitellus occupies north-central and north-eastern Asia
and is largely allopatric with respect to Spermophilus. In western Siberia, where U. undulatus
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Fig. 3. Skins in dorsal (above) and ventral views (below) of Palaearctic long-tailed sousliks Urocitellus.
a — U. undulatus undulatus (adult male from the Ulunga River, Amur Region, Russia; SZM 13247); b
— U. undulatus eversmanni (adult female from the south-eastern Altai Mts., Russia; SZM 33967); ¢ — U.
parryii (adult male from Anadyr’, Chukotka, Russia; SZM 6523). Photo by Boris KRYSTUFEK.

Obr. 3. Balky z hibetni (nahote) a btisni strany (dole) palearktickych sysla rodu Urocitellus. a— U. undu-
latus undulatus (adultni samec od feky Ulunga, Amurska oblast, Rusko; SZM 13247); b — U. undulatus
eversmanni (adultni samice z jihovychodniho Altaje, Rusko; SZM 33967); ¢ — U. parryii (adultni samec
z Anadyru, Cukotka, Rusko; SZM 6523). Foto Boris KRYSTUFEK.
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lives in sympatry with Spermophilus erythrogenys, the former inhabits slopes and mountainous
regions, and the latter flat steppes (UpiN et al. 1979).

Of 12 species recognized by HELGEN et al. (2009), 10 are Nearctic (central and western North
America), one is trans-Beringian (U. parryii), and only U. undulatus is endemic to the Palaear-
ctic. GrRomov et al. (1965) and Gromov & ErRBAEvA (1995) classified Spermophilus relictus as
a putative member of Urocitellus, but this opinion was not accepted (cf. PavLiNOV & RossoLiMo
1987, KrySTUFEK & VOHRALIK 2012). Further division of Urocitellus is into two species groups:
the columbianus species-group (large and long-tailed sousliks with big ears), which encompasses
both Palaearctic species, and the townsendi species group (small and short-tailed sousliks with
small ears; HELGEN et al. 2009).

Species taxonomy of the undulatus-parryii tandem is confusing and the scope of both varied
in time. At one time long-tailed sousliks on both sides of Beringia were clumped under U. un-
dulatus; at another time U. undulatus was restricted to Asia and U. parryii to North America
(for reviews see Rausch 1953, VoronTsov et al. 1980, and MacDonaLb & Cook 2009). GRoMov
(in GrRoMov et al. 1963) is credited to be the first to distinguish two Palaearctic species in their
present taxonomic scope, and set the Lena River as a boundary between them.

DrriniTiON. Both Palaearctic species are large and long-tailed (TL ~ 30-50% HbL) ground
squirrels. Pelage is usually flecked or spotted, and longer and less sleek than in Spermophi-
lus. Membranous internal cheek pouches are present. The skull is of similar appearance as in
Spermophilus, except for wider processus nasalis ossis premaxillae and wider interpterygoid
fossa in Urocitellus. Post-incisive pits are deep and marked. Cheek-teeth are proportionally less
massive but P3 is relatively heavier. Females have 8—12 nipples; baculum is essentially as in
Spermophilus. Dental formula: 1/1, 0/0, 2/1, 3/3 = 22; number of cheek-teeth roots (Palaearctic
species): 1/0, 3/2, 3/4, 3/4, 3/3-4. Diploid number in the genus: 2n = 30—46 (Liapunova & Vo-
RONTSOV 1970, NADLER 1966, NADLER et al. 1984); the karyotype of U. undulatus is rearranged
compared to Spermophilus (BEKLEMISHEVA et al. 2011). Alarm call consists of several harmonic
tones (only fundamental frequency in Spermophilus; Nikor’sk1s 1979).

Various external and cranial traits are reported in the literature to distinguish between U. un-
dulatus and U. parryii (GrRomov et al. 1963, 1965, KrivoSeev 1984, GRoMov & ERBAEvA 1995).
We checked variability of these characteristics on more than five hundred long-tailed sousliks
belonging to both species and covering the majority of their ranges. Both species show extra-
ordinary among-population variability in colour, relative length of tail, and size. In our conclu-
sion, the colour is the most reliable morphological trait to distinguish the two species (Fig. 3).
There are also differences in vocalization between these two species; calls have 2—-6 kHz in U.
undulatus and 1.5-1.8 kHz in U. parryii (NikoL’ sk 1979).

Key to Species

1 Dorsal pelage with bold white spots, a brightly rufous head contrasts greyish back (Fig. 3c); 2n = 34;
occurring east of the Lena R. ..o U. parryii

1* Dorsal pelage with fine white speckles or plain, head usually of same colour as back, never brightly
rufous and sharply distinct (Fig. 3a, b); 2n = 32; occurring west of the Lena R. ............. U. undulatus

Urocitellus undulatus (Pallas, 1778) — Long-tailed souslik

1779  Mus citellus undulata Pallas. Type locality: “quae in frigidiore & alpestri Sibiria albidior evasit,
passim magis minusve guttata apparet, ad Selengam autem maxime longitudine caudae eminet.”
(= in regions of Siberia which are colder and of higher elevation [sousliks are] whitish, elsewhere
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spotted, along [the river] Selenga [they] are outstanding for their long tail) (PaLLas 1779: 127).
OGNEV (1947: 185) restricted the type locality to “dolin[a] r. Selangi v Zabajkal’e” (= valley of
the river Selenga, in Buryatia, central Siberia); 1778 is quoted as the year of publication.

1842  Spermophilus eversmanni Brandt. Type locality: “Habitat in montibus Altaicis (Gebler), prope
Kokatan (Schrenk)” (= Lives in the Altai mountains (Gebler), close to Kokatan (Schrenk)). We
could not identify the locality Kokatan, which is not mentioned in OGNEvV (1947) and PaviiNov
& RossoLivo (1987). A lectotype, deposited in the Zoological Institute of the Russian Academy
of Sciences, Sankt Peterburg, is from “[DZungarskij] Alatau” (Baranova & Gromov 2003) (=
DZungarian Alatau Mts. on the Kazakhstan-China border). Year of publication also given as 1841
(OGNEV 1947, BARANOVA & GrOMOV 2003).

1842  Arctomys altaicus Eversmann. Type locality: “Loca montium altaicorum herbida” (OGNEV 1947),
(= grassy hills in the Altai Mts.). O6NEV (l.c.) quotes 1841 as the year of publication.

1844  Spermophilus jacutensis Brandt. Type locality: “... quae Jacutia mittuntur observare licet” (=
observed in Yakutia). OGNEV (1947: 210) restricted the type locality to “okresnost Akutska” (=
vicinity of Yakutsk) in eastern Siberia, Russia. This was translated in the 1963 edition as “Yakutsk
area” (OGNEV 1963: 179). OGNEv (l.c.) quotes 1843 as the year of publication.

1927  Citellus eversmanni stramineus Obolenskij. Type locality: “N. W. Mongolia ... Laman — Gégén”. (=
Monastery Laman-Gégén [known also as Lamaiin Gegeenii Hiiryee], near Bayankhongor, north-
western Mongolia). For proper spelling of the authority see remark under the generic name.

1927  Citellus eversmanni transbaicalicus Obolenskij. Type locality: “Transbaicalia ... Lake Ivan, 48
km NW from Tshita” (= Cita [in Russian] or Chita, Trans-Baikal territory, Russia). For proper
spelling of the authority see remark under the generic name.

1937  Citellus (Urocitellus) eversmanni intercedens Ognev. Type locality: “Zabajkale, Sretenskij okrug,
Nercinskij rajon” (OGNEV 1947), (= Trans-Baikal territory, Sretensk Region, Ner¢insk District),
Russia.

1937  Citellus (Urocitellus) eversmanni menzbieri Ognev. Type locality: “Okrestnosti Ignatevki, v 23 km
ot g. Blagovesenska, na r. Amure” (Ognev, 1947) (= vicinity of Ignatevka, 23 km from the town
BlagoveSensk, on the river Amur). The region is in Russian Far East, not in “Eastern Siberia”
(ELLERMAN & MORRISON-ScoOTT 1951).

1979  Citellus (Urocitellus) eversmanni incertedens Rossolimo et Pavlinov. Lapsus calami of Citellus
(Urocitellus) eversmanni intercedens Ognev, 1937 (PavLinov & RossoLiMo 1987).

REMARKs. In the past frequently reported as Citellus eversmanni (ALLEN 1940, Svicov et al.
1984). The oldest fossil remnants of U. undulatus are from the Middle Pleistocene layers in
western Siberia (UpiN et al. 1979).

DescriptioN (Figs. 3a, b, 4). Medium-sized to large souslik with relatively long tail (in majority
of animals =~ 42—48% HbL, range = 34-52%; Fig. 3a,b); hairy area on soles restricted to heel or

9

Fig. 4. Long-tailed sousliks Urocitellus undulatus. a — Ko$ Agac, Altai Republic, Russia; b — Kanskaa
steppe, Central Altai Mts., Russia; ¢ — lactating female emitting alarm call; Republic Tuva, Russia; d — Ja-
ruusum, Mongolia. Photo courtesy Alenka KryS$TUFEK (a), Igor KaryakiN (b and ¢), and Hermann ANSORGE
(d). e — “Spermophilus eversmanni Brandt” as depicted in Plate II (“Table II’) in MEHELY (1901); based
on a specimen from “bei Minusinsk“ (on R. Enisej, south of Krasnoarsk, Russia). Specimen (d) is of the
nominotypical subspecies; specimens (a — ¢), and (e) belong to subspecies eversmanni.

Obr. 4. Sysel dlouhoocasy Urocitellus undulatus. a — Ko$ Aga¢, Republika Altaj, Rusko; b — Kanska
step, pohoti Stfedni Altaj, Rusko; ¢ — kojici samice vydavajici varovny hlas z Tuvinské republiky, Rus-
ko; d — Jaruusum, Mongolsko. Foto Alenka Kry$Turek (a), Igor KaryakiN (b, ¢), Hermann ANSORGE (d).
e — “Spermophilus eversmanni Brandt” jak byl zobrazen na Tab. II v MeHeLYM (1901); podle exemplare
“od Minusinska” (na fece Jenisej, jizn¢ od Krasnojarska, Rusko). Exemplar (d) patfi k nominotypickému
poddruhu, exemplaie (a — ¢) a (e) patii k poddruhu eversmanni.
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reaching the pads. Summer pelage is yellow-buff on the head, neck and shoulders and a mixture
of black and grey on mid-back and rump. There is great deal of individual variation in colour
and one can find in the same population long-tailed sousliks with bright rufous shoulders and
blackish rump, or individuals with grey and black hairs extending till the neck and forehead.
Dorsal pelage is frequently speckled or spotted (diameter of spots ~2 mm) because dark hairs
with black tips have light subterminal bands which tend to concentrate or overlap. Pattern varies
and spots are frequently restricted to the posterior back, more rarely expanded up to shoulders;
some animals are only indistinctly speckled. Forehead is either of same colour as shoulders or
is darker, grey or grey brown; sides are lighter, buff, whitish or cream. Eye ring is whitish and

Fig. 5. Skull and mandible of Urocitellus undulatus eversmanni (adult female from Bayan-Olgiy, Mon-
golia; SMG M6948). Scale bar = 5 mm.

Obr. 5. Lebka a mandibula Urocitellus undulatus eversmanni (adultni samice z Bayan- Olgiy, Mongolsko;
SMG M6948). Méfitko = 5 mm.
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light stripe expands in some animals towards the ears. Lips, chin and throat are white, rarely
buff. Belly is lighter than flanks, rarely whitish-grey, normally washed buff and frequently
with rusty chests; bases of hair are slate. Long hairs on the tail are tawny ochraceous for basal
two-thirds, than black, tipped white or cream; in general appearance the tail is greyish buff
above, brightly ochraceous to rusty ventrally and fringed white with sub-terminal black stripe
of various width. Feet are whitish, greyish or ochraceous. Winter pelage tends to be lighter and
greyer; juveniles are duller. Females have 5—6 pairs of nipples (OGNEV 1947). Skull shows no
peculiarities (Fig. 5). It is convex in profile, with moderately expanded zygomatic arches (ZgB
accounts for 66—69% of CbL in majority of individuals; range = 63.2-77.6%). Dentition as
for the genus; enamel on the upper incisors light yellow to nearly white (ALLEN 1925, 1940,
OGNEV 1947). Ranges for external and cranial dimensions (in mm, weight in grams): HbL =
204-350, TL = 80144, HF = 38.0-57.0, E =7.0-17.0, W = 251-1009, CbL =42.6-60.1, ZgB
=29.2-43.0, MxT = 10.0-14.0. Males are slightly larger. Karyotype 2n = 32 (LApunova 1969,
Voroncov & Lyapunova 1969); this number, which is reduced if compared to other Palaearctic
sousliks, is a consequence of chromosomal fusions (BEKLEMISHEVA et al. 2011).

GEOGRAPHICAL RANGE (Fig. 6) is in several fragments in Western and central Siberia between the
Tian Shan Mts. and the Lena River; an isolated population occupies the left bank of the Amur
in Russian Far East. The major fragment extends from the Kuznecky Alatau Mts. and the Altai
Mts. in Russia and Mongolia as east as Buryatia and the upper reaches of the Onon River in
north-eastern Mongolia. The northernmost populations are isolates along the upper flow of the
Enisej (reaching Krasnoarsk in the north) and in the Kuznecky Alatau Mts. Further east the
northern border crosses the central part of Lake Baikal. In the south, long-tailed sousliks occupy
Mongolian Altai, Hangaj and Hentaj (BAnNKov 1954, BoBrinskw et al. 1965, SLupsku et al.
1969, SokoLov & Orrov 1980, Svecov et al. 1984). Two isolates are to the southwest of the
main fragment, in north-eastern Kazakhstan and northern China (northern Xinjang and northern
Heilongjiang; ZHANG 1997) where the species is of very marginal occurrence. The smaller of
these fragments is in the Tarnagataj Mts., and the larger fragment is in the eastern Tian Shan
Mts. and Dzungarian Alatau (SLupsku et al. 1969, ZHANG 1997). The SZM is in possession
of two vouchers (catalogue numbers 6528 and 6529) which were collected in April 1956 in
Pokrovka on the south-eastern margin of Lake Issyk-Kul, Kyrgyzstan. Originally identified
as Spermophilus relictus they actually represent U. undulatus (identified by B.K. in October
2013), a species which is not reported for the area of Issyk-Kul (ZimNa 1964), or for Kyrgyz-
stan (AsziN 1979). Long-tailed sousliks occupy the Island Olhon in the Baikal Lake (Svecov
et al. 1984); this population shows a remarkable genetic diversity combined with high level of
endemic alleles (TiTov et al. 2009).

Two large isolates of long-tailed sousliks are (i) in the plains of the upper reaches of rivers
Zea and Burea which are left tributaries of the central Amur (Krivoseev 1984), and (ii) in the
central Yakutsk plain with the rivers Lena and Vil{j setting the northern border (TAVROVSKIS
et al. 1971). SHAR & LKHAGVASUREN (2008) mapped further two fragments, one of them to the
north of the Vildj River, and another one on the left bank of the Amur at about the latitude of
Skovorodino. We were unable to identify any of them in Russian sources and therefore did not
plot any of these on Fig. 6.

Long-tailed souslik inhabits dry steppes in river valleys, well drained riverine terraces,
intermountain valleys of grasses and sagebrush vegetation, alpine meadows, forest clearings
and occasionally open taiga and other types of sparse forest. Preferred habitats are low-grass
steppes on a thin layer of chernozem <100-300 m away from water sources. Strong preference
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Fig. 6. Ranges of Urocitellus undulatus and U. parryii. Distribution of U. parryii is based on: Yakutsk
region — TAavrovskl et al. (1971); Kolyma, Okhotsk, Chukotka and Kamchatka — UpiN et al. (1976), Kri-
VOSEEV (1984). Arrows point on two small population isolates : 1 — on R. Indigirka; 2 — in the Momske
Mts. Range of U. undulatus was compiled from the following sources: overall range — VoroNTSoV et al.
(1980); Yakutsk region — Tavrovskus et al. (1971); Far East — Krivoseev (1984); Baikal region — Svecov
(1977), Svecov et al. (1984); Altai Mts., Regions of Tuva, Buryatia, Cita and Hakasia — ZMS specimen
tags; Kazakhstan — Stubsku et al. (1969); Mongolia — Bannikov (1954), SokorLov & Orrov (1980); Chi-
na — ZHANG (1997). Question mark in eastern Kyrgyzstan is commented in the text. Subspecies (circled
digits): 1 — Urocitellus undulatus eversmanni; 2 — U. u. undulatus; 3 — U. parryii leucostictus. Geographic
delimitation between eversmanni and the nominotypical subspecies undulatus is tentative.

for proximity of water possibly prevents long-tailed sousliks from spreading deeper into steppes
(Ricankova et al. 2006). This souslik locally prefers “areas in and around rocky outcroppings
as opposed to open steppe” (TINNIN et al. 2002). Long-tailed sousliks are locally common to
abundant. Elevational range is 1800—3000 m a. s. I. in Tuva, Russia (Upin et al. 1979), and the
upper limit is at 2900 m in Mongolia (Bannikov 1954), 3400 m in Kazakhstan and 3500 m in the
Altai Mts. (OGNEvV 1947), but abundance normally declines with increasing elevation (SLUDSKI et
al. 1969). Low-lying flatland is inhabited along the Amur; sousliks aggregate around arable land
and penetrate into secondary oak and birch forests (Krivoseev 1984). Tavrovskis et al. (1971)
report these animals to be eurytopic in Yakutia, where they live on dry grasslands in river valleys,
clearings inside the taiga and along the forest edges where they penetrate 100-200 m inside the
forest. They live around human settlements and within them, and even dig burrows beneath
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Obr. 6. Arealy rozsiteni Urocitellus undulatus a U. parryii. Rozsiteni U. parryii je zalozeno na: Jakutska
oblast — Tavrovsku et al. (1971); Kolyma, Ochotsk, Cukotka a Kam&atka — UpiN et al. (1976), Krivo-
SEEV (1984). Sipky oznacuji dva malé isolaty: 1 — na fece Indigirka; 2 — v Momském pohoid. Rozsiteni
U. undulatus bylo zkompilovano podle nasledujicich pramenti: celkovy areal — Voroncov et al. (1980);
Jakutska oblast — Tavrovsku et al. (1971); Dalny Vychod — Krivoseev (1984); oblast Bajkalu — Svecov
(1977), Svecov et al. (1984); pohoii Altaj, oblasti Tuva, Burjatska, Citinsk4 and Chakasijska — lokalitni
listky exemplait v ZMS; Kazachstan — SLupsku et al. (1969); Mongolsko — Bannikov (1954), SokoLov
& Orrov (1980); Cina — Znang (1997). Otaznik ve vychodni Kyrgizii je komentovan v textu. Poddruhy
(¢isla v krouzku): 1 — Urocitellus undulatus eversmanni; 2 — U. u. undulatus; 3 — U. parryii leucostictus.
Geografickd hranice mezi eversmanni a nominotypickym poddruhem undulatus je stanovena jen ptiblizné.

the houses. Long-tailed sousliks hibernate from mid-October to end of March in Kazakhstan
(Scupskw et al. 1969), from late September to early April in Mongolia (BANNIKov 1954), from
late October to April in Amur Region (KrivoseEev 1984), and between end of September — early
October and mid-April in Yakutia (Tavrovsku et al. 1971).

Susspeciks. Interpopulation variability in colouration and size is outstanding in U. undulatus
(Fig. 7). In terms of cranial differentiation, the two eastern isolates on the Amur and the Lena,
respectively, “reach the level of a species difference” (VoronTsov et al. 1980). The overall
pattern of size variability was assessed by VoronTsov et al. (1980) who found the smallest
sousliks around Tuva (ssp. eversmanni as defined below), and the largest along the Lena and the
Amur. Our reanalysis of their data suggests a longitudinal cline with a weak albeit significant
west-to-east increase in size within the main segment (length of skull = 38.445 + 0.0937 longi-
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Fig. 7. Left: Bi-variate plot of maxillary tooth-row length against condylobasal length (in mm) for the two
Palaearctic long-tailed sousliks, Urocitellus undulatus and U. parryii. Polygons enclose extremes for all
U. parryii and the small-sized U. undulatus, respectively; big eastern samples of U. undulatus are shown
by triangles. Note that the eastern populations of U. undulatus overlap in size with U. parryii. Based on
470 skulls measured in BMNH, SMF, SMG and SZM. Right: Plot of mean skull length in 26 geographic
samples of Urocitellus undulatus against longitude. Based on data in VoronTsov et al. (1980); reference
points at which the skull length was scored, are not specified. Dots represent small and medium-sized
populations, while large-sized eastern isolates are shown as triangles. Dotted line is 95% confidence
interval of the regression curve.

Obr. 7. Vlevo: Korela¢ni diagram délky horni fady zubli vynesené proti kondylobasalni délce (v mm) pro
palearktické sysly Urocitellus undulatus a U. parryii. Polygony ohranicuji extremni hodnoty vSech U.
parryii a drobnych U. undulatus; vzorky velkych vychodnich U. undulatus jsou zobrazeny trojuhelniky.
Vsimnéte si, ze velci vychodni U. undulatus se velikostné ptekryvaji s U. parryii. Zalozeno na vzorku 470
lebek z BMNH, SMF, SMG a SZM. Vpravo: Primérna délka lebky 26 geografickych vzorkl Urocitellus
undulatus vynesena proti zemépisné délce. Zalozeno na tdajich Voroncova et al. (1980); jednotlivé
geografické vzorky nejsou specifikovany. Tecky zobrazuji populace sysli drobného a stiedniho vzrustu,
kdezto populace velkych sysli z vychodnich isolatl jsou zobrazeny trojuhelniky. Pierusované linky ukazuji
95% konfiden¢ni interval regresni kiivky.

tude; R?=0.39, p = 0.0014). Size of the eastern isolates is outside the confidence band for the
regression curve and is therefore unlikely due to a simple extension of longitudinal trend (Fig. 7).

Gromov & ErRBAEVA (1995) recognized six subspecies as being valid (undulatus, eversmanni,
stramineus, intercedens, jacutensis, menzbieri); these taxa are described and diagnosed in OG-
NEV (1947, 1963). Results from allozyme polymorphism assessments (VoroNTsov et al. 1980,
Frisman & KoraBLEv 2007, Frisman 2008) and from randomly amplified polymorphic DNA
(RAPD) fragments (Tsvirka & KoraBLEV 2012), however, cut across the above subspecific
arrangement. Genetic analyses invariably retrieved two deeply divergent lineages (the Western
and the Eastern) which hybridize in the area of the Lake Baikal. The hybrid zone is presumably
due to a secondary contact and may be a consequence of habitat transformations which facilita-
ted spreading of long-tailed sousliks across previously unoccupied territories (Frisman 2008).
These lineages are classified as distinct (semi)subspecies by Pavimnov & Lissovsky (2012),
but we keep them as well divergent subspecies. The two taxa cannot be separated on ground
of traditional morphological traits. Although they tend to differ in size, even means for length
of skull widely overlap.
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Urocitelus undulatus undulatus (Pallas, 1778)

SYNONYMS. jacutensis, leucositicus, transbaikalicus, intercedens, menzbieri.

ReEmarks. The type locality of U. undulatus is within the hybrid zone with ssp. eversmanni
(Frisman 2008) which makes the present nomenclatural arrangement uncertain. More sampling
is required along the Baikal Lake and west of it to understand the nature of the hybrid zone
and to link topotypes with phylogenetic lineages. If the oldest name is not applicable due to its
putative hybrid origin, than jacutensis is available for this subspecies.

DescripTioN (Fig. 4c, d, Fig. 8). Included are medium-sized and large sousliks which are mono-
morphic for a specific transferrin allele 7f-11 (VoronTsov et al. 1980, Frisman 2008). Popula-
tions from the main fragment (Baikal and eastward) are of medium size. Dimensions (in mm,
weight in grams); subspecific names are from GrRomov & ErRBAEVA (1995). Baikal Lake region,
Russia (undulatus and possibly intercedens), males: HbL, =230, 240, TL, = 115,120, HF, =40,
42,E,=17,8, W, =350, 365, CbL, =50.2 (45.1-53.2), ZgB, = 34.1 (29.7-37.2), MxT, = 12.1
(11.3-12.8); females: HbL,=234.3 (224-241), TL,=104.3 (80-117), HfL,=43.0 (40.0-46.0),
E,=13.5(7-17), W, = 284, 305, CbL s = 48.6 (44.8-50.9), ZgB,, = 32.8 (30.6-35.5), MxT\;
=11.6 (10.0-12.3) (Unzakov & VasIL’¢ENKO 1980, and specimens in SZM).

Animals from the regions of the Amur and the Lena are outside the size range for the remaining
long-tailed sousliks (Fig. 7). Population from the Lena (jacutensis) is readily distinguished by

Fig. 8. Skulls (dorsal view) in different populations of Urocitellus undulatus undulatus: a — adult male from
Dzidinskij District, Buryatia, Russia (SZM 18455); b —adult male from Yakutsk, Russia (BMNH 28.6.19.1);
¢ — adult male from the Ulunga River, Amur Region, Russia; SZM 13248). Scale bar = 5 mm.

Obr 8. Lebky (dorsalni pohled) z rtiznych populaci Urocitellus undulatus undulatus: a — adultni samec
z Dzidinského okresu, Burjatsko, Rusko (SZM 18455); b — adultni samec z Jakutska, Rusko (BMNH
28.6.19.1); ¢ — adultni samec od feky Ulungy, Amurska oblast, Rusko; SZM 13248). Méfitko = 5 mm.
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a combination of its large size, relatively wide zygomatic arches (ZgB = 65.9-69.0% CbL; Fig.
8b) and less bright pelage; back lacks rufous tints, sides are whitish and lightly tinted buff in
some animals; white belly is washed by slate grey undercolour and can be buff in its anterior in
some individuals. Dimensions (vicinity of Yakutsk), males: HbL,; = 277.7 (254-330), TLx =
123.8 (110-141), HF; = 51.0 (50.0-53.0), W55 = 613.5 (335-1009), CbL,; = 56.6 (54.0-59.0),
ZgB,; =38.7 (36.0-43.0), MxT,, = 12.9 (12.0-13.1); females: HbL,, = 260.0 (236-285), TL5,
=110.7 (90-125), HF, = 47.2 (40.0-52.0), W,5s = 443.5 (249-615), CbL;; = 56.9 (51.2-58.3),
ZgB3; =35.8 (33.0-39.0), MxT;, = 12.7 (12.0-13.1) (Tavrovsku et al. 1971, and specimens in
BMNH and SZM). OBoLenskn (1927) treated jacutensis as a species on its own right.

The left bank of the Amur River is inhabited by long-tailed sousliks (menzbieri) which are
even bigger than those along the Lena (Figs. 7, 8c). Pelage is bright and does not differ from
the remaining conspecifics (Fig. 3a), except those from Lena; the skull is relatively narrower
(ZgB = 63.2-66.4% CbL; Fig. 8c). Dimensions, males: HbLg,=278.9 (250-350), TLg, = 104.2
(75-144), HFg, = 52.5 (44.0-57.0), Eg, = 13.5 (10.0-14.0), W,, = 607.3 (385-950), CbLy =
57.7 (50.2-60.1), ZgBg, = 37.0 (34.1-40.7), MxT,, = 12.9 (11.3-14.0) (Kr1voseev 1984, and
specimens in SZM).

GEOGRAPHIC RANGE. It enconyass the eastern mrt of the main segment in the Baikal region
and eastward (in Buryatia, very marginally in the Cita Region, and in adjacent Mongolia),
as well as the isolates on Lena and Amur (Fig. 6). The western border is insufficiently resolved.

Urocitelus undulatus eversmanni (Brandt, 1841)

SYNONYM. stramineus.

DescripTioN (Figs. 3b, 4a, b, e, 5). Small to medium-sized long-tailed sousliks with exclusive
transferrin alleles Tf-DZ, Tf-Sh, and Tf-10 (VoronTsov et al. 1980, Frisman 2008). OGNEV
(1947) claims that typical eversmanni from Altai is the most brightly coloured of all long-tailed
sousliks; after examination of large series of skins (SZM collection) we cannot concur with
this view. The population isolated in Dzungarian Alatau is monomorphic for specific transferrin
allele 7f~-Dz (VoronTsov et al. 1980). Dimensions (in mm, weight in grams); subspecific names
(in parentheses) are from Bannikov (1954) and Gromov & ErRBAEVA (1995). The Altai Mts. in
Russia (eversmanni), males: HbL,, = 224.9 (204-255), TL, = 101.7 (81-142), HF,, = 43.0
(38.0-51.0), E;; = 10.1 (7.7-14.0), W4, = 391.5 (280-600), CbLs, = 46.5 (44.0-48.4), ZgB,s =
31.7 (30.3-33.2), MxT;, = 11.4 (10.6—-13.8); females: HbL,s = 229.8 (205-270), TL,, = 103.8
(81-116), HfL,s = 42.5 (38.8-49.0), E;, = 10.0 (8.7-12.0), W5 = 350.0 (251-500), CbL,; =
45.6 (42.6-50.8), ZgB,s = 30.9 (29.2-34.7), MxT,, = 11.0 (10.4-11.6) (specimens in SZM).
DzZungarskij Alatau, Mongolia (stramineus), sexes pooled: HbL;,, =245 (210-280), TL346 =106
(70-135), HfL ;45 = 45 (40-51), CbL;4s = 48.1 (44.0-51.1), ZgBs4s = 32.3 (30.0-35.4), MxTs4
=11.5(10.9-11.9) (Srupsku et al. 1969).

GEOGRAPHIC RANGE. The west ern portion of the main range to the west of Baikal Lake (Fig.
6). The eastern border is insufficiently resolved.

Urocitellus parryii (Richardson, 1825) — Arctic souslik

1825  Arctomys parryii Richardson. Type locality: “Five Hawser Bay” (p. 319) in “Lyon Inlet, Melville
Peninsula, Hudson Bay, Canada” (HoweLL 1938). RicHarRDsoN (1825) mentioned further two
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localities: “Point Lake in lat. 65°” (on pp. 318 and 319), and “Churchill” (p. 318). Type locality
was restricted to Five Hawser Bay already by PREBLE (1902).

1844  Spermophilus leucosticus Brandt. Type locality (p. 379): “... regionibus versus Ochotam et Uth
fluvium valde aestimatae” (= highly prized in regions towards Okhotsk and along the Uth River).
“Habarovskij kraj, Ohotskij rajon, reka Ohota” (PavLmov & RossoLivo 1987) (= Khabarovsk
Region, Okhotsk District, Ohota River), Eastern Siberia, Russia.

1858  Spermophilus brunniceps Kittlitz. Type locality: “Kamchatka”. von KittLiTZ (1858: p. 337) wrote:
“Die Art unterscheidet sich von dhnlichen bei Pallas beschrieben haupséchlich durch geringere
Zahl der Mammelen, deren nur acht sind. Das Exemplar ward in Petersburg unter der Namen
Spermophilus brunniceps, Brandt, aufgestellt und von mir im Jahr 1835 beschreiben und ange-
bilden” (= This species differs from a similar [species] described by Pallas primarily by lower
number of nipples, which are only eight. The specimen was deposited in Petersburg [= ZISP in
Sankt Peterburg] under the name Spermophilus brunniceps Brandt, and described and illustrated
by myself in 1835). According to ALLEN (1903) brunniceps is nomen nudum because the species
was never properly described, and this was accepted by PavLinov & RossoLiMo (1987), THORINGTON
etal. (2005), and PavLiNov & Lissovsky (2012). Omitted from the list of types in ZISP (BARANOVA
& Gromov 2003).

1903  Citellus buxtoni Allen. Type locality: “Gichiga, west coast of Okhotsk Sea, Siberia” (= Giziga,
Kamchatka Region, Russia).

1903  Citellus stejnegeri Allen. Type locality: “Near Petropaulski, southeastern Kamchatka” (= near
Petropavlovsk, south-eastern Kamchatka, Russia).

1937  Citellus (Urocitellus) eversmanni janensis Ognev. Type locality: “Mestnost’ Kentirah, v verhovah
r. Any, dolina reki, Verhoanskij okrug” (OGNEV 1947) (= locality Kentirah [also Ken-Uréh], upper
reaches of the river Ana, valley of the river, Verhoadnsk District), Eastern Siberia, Russia.

1963  Citellus undulatus coriakorum Portenko. Type locality: “Kamcatskaa oblast’, Korakskij AO, r.
Acajvaam” (PavLiNnov & RossoLivo 1987) (= Russia, Kamchatka Region, Korakskij Autonomous
District, A¢ajvaam River).

1972 Citellus parryi (sic) tschuktschorum Cernavskij. Type locality: “sred. te¢. r. Amguéma, Vost.
Cukotka” (BARANOVA & Gromov 2003) (= middle reaches of the Amguema River, eastern Chukotka
Peninsula, Russia).

Names available for Nearctic populations are not listed; for these cf. MILLER & KELLOG (1955).

ReMARKS. U. parryii diverged from the U. richardsonii-elegans lineage relatively recently (1.3
mya; Harrison et al. 2003); its considerable dental size and shape peculiarities are attributed
to rapid morphological evolution (GoobwiN 2009).

DescripTioN (Figs. 3¢, 9 and 10). A large souslik with relatively long tail (~36—41% of HbL);
sole is hairy at the heel. Head is tawny or cinnamon, upper parts reddish brown, cinnamon
or fuscous and more or less flecked with whitish spots. Eye ring white, cream or buff, under
parts, flanks and legs are tawny or cinnamon buff during summer, buff or greyish white in
winter. Tail ochraceous tawny or cinnamon buff, mixed with fuscous black, below russet or
tawny (Fig. 3¢). Baculum (length ~4 mm) is essentially as in Sermophilus: distal spatula is
moderately expanded and edged along its anterior margin with a continuous row of 7 tooth-like
projections; there is a ventral median knob on the distal end. The proximal base is expanded
and nearly circular in cross section (Burt 1960). Females have 4—6 pairs of nipples (TORRE not
dated). Skull is essentially as in U. undulatus; zygomatic width accounts for 65.1-70.8% of
CbL (Fig. 10). Dimensions (in mm, weight in grams), males: HbL,;, =284.8 (266-320), TL 3
=103.1 (89-122), HF 5, =52.8 (51.7-55.0), E;5; = 13.6 (12.7-16.0), W53 = 741.6 (545-950),
CbLys = 55.1 (50.2-60.1), ZgB,s; = 37.3 (34.1-42.0), MxT,s; = 12.7 (11.3-14.4); females:
HbL,; = 279.3 (258-303), TL;; = 101.1 (90-113), W,; = 620.8 (405-765), CbL,;; = 52.9
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Fig. 9. Arctic souslik Urocitellus parryii (Kamchatka, Russia). Photo courtesy Vit TEIROVSKY.
Obr. 9. Sysel Parryav Urocitellus parryii (Kaméatka, Rusko). Foto Vit TEIROVSKY.

(50.0-56.0), ZgB,;; = 36.3 (32.6-39.0), MxT,;; = 13.0 (11.5-14.0) (Tavrovsku et al. 1971,
CERNAVSKL 1984, KRIvOSEEV 1984, and specimens in SMF and SZM). Body mass up to 1675
grams in Asia (Gromov et al. 1965), up to 1500 g in America (Torre not dated). Females are
on average smaller than males. Karyotype 2n = 34 (NADLER 1966, LApunova 1969, VoroNcOV
& LApunova 1969).

GeocraPHIC RANGE (Fig. 6). Urocitellus parryii is the only Holarctic squirrel. Range in North
America covers Alaska and northwestern Canada (MacDonaLD & Cook 2009). Asiatic range is
in several fragments in northeastern Siberia as west as the Lena River. The largest fragment is
in Chukotka, Kamchatka, and the Kolyma Mts. reaching in the west the Kolyma River and the
city of Okhotsk (Krivoseev 1984); the Kolyma River is posing a hard border between its delta
and Srednekolymsk (TAvrRovsku et al. 1971). Next in size is a fragment along the Ana River,
with radius of ~300—400 km around the city of Verhoansk. Two small isolates are (i) between
the Ana and the Kolyma on the Indigirka River between Predporoznyj and Tebilah (at about
69° of northern latitude; pt. 1 in Fig. 6) where sousliks expanded range during the 20th century
(Tavrovsku et al. 1971); and (ii) in the Momske Mts. between the rivers Indigirka and Kolyma
(pt. 2 in Fig. 6; Tavrovsku et al. 1971).

Of the Siberian islands U. parryii inhabits only Ajon (UpiN et al. 1984) but is widespread in the
islands offshore southwestern Alaska. Cooxk et al. (2010) list 37 such islands in six island groups:
Kodiak Archipelago (6 islands populated by U. parryii), Barren Islands (1), Semidi Islands (11),
Shumagin Islands (13), Sandman Reefs (1), and Aleutian Islands (5). Island occurrences are
mainly the result of human-mediated introductions since 1895. The Arctic souslik is known to
be indigenous on 3 islands and introduced on 4 islands; it was probably/possibly introduced on
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further 10 islands while it is possibly indigenous on two islands (Cook et al. 2010). U. parryii
is native to St. Lawrence Island (MacDoNALD & Cook 2009).

Arctic sousliks occupy well drained steppe in river valleys and on riverine terraces, mountain
tundra, tree-less Alpine belt, sparse taiga, and screes on mountain slopes. Broadleaf woodland
is avoided, as are also wet and dump places (Tavrovskis et al. 1971, Krivoseev 1984). Well
drained sites (which are also permafrost-free) are required in river valleys but mesic habitats
are populated in high-elevation tundra (Kisinskuy 1972). Habitat selection is similar in North
America: tundra, Alpine meadows and boreal forests with short (6—10 weeks) growing season
(Torre not dated). While this species is common to abundant in meadows, boreal forests are
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Fig. 10. Skull and mandible of Urocitellus parryii leucosticus (adult male from Lavrentid Gulf, Chukotka,
Russia; SMF 47903). Scale bar = 5 mm.

Obr. 10. Lebka a mandibula Urocitellus parryii leucosticus (adultni samec z Lavrentijského zalivu, Cukotka,
Rusko; SMF 47903). Métitko = 5 mm.

47



population sinks for Arctic sousliks (Donker & KreBs 2011). Elevational range is from sea
level to upper margin of tundra in Siberia (Krrvoseev 1984), up to 1300 m a. s. 1. in the Kolyma
highlands (Kisinsk 1972), up to 1400—1500 m elsewhere (Gromov et al. 1965); from “sea level
to well above tree line” (Mac DonaLD & Cook 2009) in Alaska.

Arctic sousliks are the northernmost hibernating terrestrial mammal. Their survival in extre-
me latitudes is facilitated by their low critical body temperature (—18° C), the lowest known
metabolic rate in any endothermic hibernator (0.012 ml O, g hour™ during torpor at 4° C), and
the capacity to recover even if their body temperature drops down to —2.9° C during hibernation
(SHERIFF et al. 2011, Torre not dated). Arctic sousliks hibernate from mid-October to second
half of April in Yakutia (Tavrovsky et al. 1971) and from September—October and mid-April
further northeast (Krivo3eev 1984). In North America hibernation lasts for 215-240 days and
sousliks emerge around mid-April (TorrE not dated); phenology varies even over a small
spatial scale (SHERIFF et al. 2011).

Susspeciks. Ten subspecies are reported from the entire range (THORINGTON et al. 2012) and up
to four subspecies were recognized from Siberia (GrRoMov & ERBAEVA 1995). VoroNTsov et al.
(1980) found no significant cranial variability among Siberian populations. Phylogeographic
assessment retrieved a single Beringian phylogeographic lineage which occupies also St.
Lawrence Island and Seward Peninsula in western Alaska (GALBREATH et al. 2011). Evidently,
U. parryii diversified in North America and colonized Siberia fairly recently. We classify all
Siberian populations as a single subspecies.

Urocitellus parryii leucosticus (Brandt, 1844)

SYNONYMS. brunniceps, buxtoni, stejnegeri, janensis, coriakorum, tschuktschorum; also Citellus
lyratus Hall et Gilmore, 1932, with the type locality on St. Lawrence Island (“Iviktook Lagoon,
about 35 miles NW Notheast Cape”; MacDoNALD & Cook 2009).

DescripTION. See above under species.

GEOGRAPHIC RANGE. The entire Siberian range, St. Lawrence Island, and Seward Peninsula in
western Alaska (Fig. 6). Morphological uniqueness of the Seward population among the Alaskan
Arctic sousliks was noted already by Rausch (1953).

Subtribe: Arctomyina Gray, 1821

Since the subtribe contains a single genus Marmota, the description of the genus serves for
the subtribe.

Genus: Marmota Blumenbach, 1779 — Marmots

1775  Marmota Frisch. Genus includes Mus alpinus, Marmota polonica, Cricetus (“der Hamster”) and
Gerbus (“das barbarische hiipfende Murmelthier” from Africa) (FriscH 1775: 9). The entire pu-
blication is rejected for nomenclatorial purposes and Marmota Frisch is unavailable name (ICZN
1954).

1777  Glis Erxleben. This name contains various rodents, incl. marmots (marmota, monax, canadensis
= monax). Antedated by Glis Brisson, 1762, which is undoubtedly a member of Gliridae.

1779  Marmota Blumenbach. Type species: Marmota alpina Blumenbach, 1779 (= Mus marmota
Linnaeus, 1758).
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1780 Arctomys Schreber. Included are species now in Marmota (marmota, monax, bobac = bobak,
empetra=monax; Plates CCVII-CCX), Poliocitellus (franklinii; Plate CCX.A), Urocitellus
(richarsonii in Plate CCX.B, and parryi (sic) in Plate CCX.D), Ictidomys (hoodi =tridecemlineatus;
Plate CCX.C), Otospermophilus (beecheyi; Plate CCX.E), and Spermophilus (citillus = citellus;
Plates CCXI.A—CCXI.B). Arctomys was restricted to marmots (marmota and empetra=monax)
by Cuvier (1825: 160). Type species: Marmota marmota (Plate CCVII).

1780 Lagomys Storr. Renaming of Arctomys (STorr 1780: 39). “Although Storr and Schreber (= Arcto-
mys) bear the same apparent date, it appears safe to take Schreber as the earlier, since Storr alludes
to the genus Arctomys” (MILLER 1896).

1811  Lipura llliger. Type species: Hystrix hudsonius (= Marmota monax).

1922 Marmotops Pocock. Type species: “M. monax” (footnote on p. 1200). Proposed as a genus for
marmots having “Pollex retained” as opposed to Marmota with “Pollex suppressed”. The follow-
ing species were included into Marmotops: bobak, himalayana, hodgsoni (= himalayana), and
caudata, as well as “M. monax and other N. American species.” (Pocock 1922: 1200). HoweLL
(1938: 38) ranked Marmotops as a subgenus.

1999  Petromarmota Steppan, Akhverdyan, Lyapunova, Fraser, Vorontsov, Hoffmann et Braun. Type
species: Marmota caligata; proposed as a subgenus; entirely Nearctic.

Marmots are heavy and thickset ground squirrels of a badger appearance. Tail is short (< %5
HbL), densely haired and not flattened; cheek pouches are rudimentary or absent. The head is
short, with broad and rounded muzzle. Eyes are large and the inconspicuous ears are concealed
in fur. Feet are robust with 4 front and 5 hind digits bearing long, slightly curved and fossorial
claws. The vestigial first digit in fore foot has a small nail in all marmots except in M. marmota.
Palm and sole are naked, with 5 and 6 pads, respectively. Marmots are plantigrade in gait. All
Palaearctic species, excluding M. marmota, possess dark-tipped guard hairs, which are softer
and finer than the underfur. The colour is typically shades of brown and grey, often with streaks
or patches of white, black, reddish or yellow in dorsal surface; only M. caudata with its gol-
den-reddish fur differs strikingly from the remaining marmots. Females of Palacarctic species
have nipples in (4)5-6 pairs (1-2 pectoral, 2 abdominal, 2 inguinal; OGNEV 1947). Baculum
is a relatively small, irregularly flattened rod of sigmoid shape bearing in some species few
denticles at its expanded distal end. Skull of Marmota resembles that of Spermophilus (sensu
lato) in most essential features, but is of much greater size and more powerfully ridged for
muscle attachment. Dorsal profile is less convex and the braincase is flattened, consequently
the occipital height equals the height of rostrum at the level of anterior alveoli. Interorbital re-
gion is broad and depressed, postorbital processes are very thick and heavy, nearly transverse,
and curve out and down. Supratemporal ridges converge into a prominent sagittal crest on the
posterior half of the braincase. Squamosals are expanded, lambdoid crest is high, occiput is
strong and prominent, paroccipital process is short but robust. Nasals abruptly bent downward
anteriorly; infraorbital canal is not well opened; masseteric knob is prominent. Zygomatic arches
are heavy, with well ridged upper border of zygomatic plate. Mandible is less angular than in
Spermophilus. Maxillary tooth-rows diverge slightly. Upper incisors are wide, with anterior
surface slightly flattened. Enamel pattern of cheek-teeth is essentially as in Spermophilus, except
that inner tubercles are lower and less compressed in upper teeth, and cusps are more robust
(Fig. 11), lower and with larger crushing surfaces in lower teeth. The anterior premolars are
functional. In the upper row, molariform teeth have two transverse ridges each; the third molar
is the largest. Each of the lower teeth bears two low external cusps. Dental formula: 1/1, 0/0,
2/1, 3/3 =22 (MiLLER 1912, ALLEN 1940, ELLERMAN 1940, OGNEV 1947, GroMOV et al. 1965).
A 38-chromosomal karyotype of mostly biarmed (meta- and submetacentrics) chromosomes
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Fig. 11. Maxillary cheek-teeth in marmots: a — Marmota marmota (Schladming, Styria, Austria; ZFMK
78.77); b — M. caudata (Pandjir Valley, 10 km north of Astana, Afghanistan; ZFMK 93.444); ¢ — M.
kastschenkoi (near Akademgorodok, Novosibirsk District, Russia; ZFMK 87.789). Scale bar = 5 mm.
Photo by Boris KRYSTUFEK.

Obr. 11. Horni fady zubt svistt: a — Marmota marmota (Schladming, Styria, Austria; ZFMK 78.77); b
— M. caudata (Pandjir Valley, 10 km severné od Astana, Afganistan; ZFMK 93.444); ¢ — M. kastschenkoi
(blizko Akademgorodku, Novosibirsk, Rusko; ZFMK 87.789). Métitko = 5 mm. Foto Boris KRYSTUFEK.

is supposedly the ancestral in Marmota and prevails in majority of recent species (BRANDLER
et al. 2008). Diploid number is low in all marmots, but number of chromosomal arms is high
(fundamental number = 62—66; LAPuNOvVA & VORONCOV 1969).

Marmots are a Holarctic group, and they occupy the niche of giant sousliks. They mainly
occupy montane pastures, meadows in a rolling country, steppes, tundra and rocky habitats.
The solitary Nearctic M. monax inhabits deciduous forest habitats and M. kastschenkoi prefers
a wooded forest steppe (“lesostep™). Various species of Marmota are considered as typical
component of a periglacial fauna (Zimina & GerasiMov 1973). Marmots in general have poor
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abilities to dump excess heat and face problems at high ambient temperatures. Thermoregulatory
constraints are putatively important determinant of species ranges and set the lower limit of their
altitudinal distribution (ArRNoLD 1992). Closely related species of Marmota tend to stay in similar
environments (Davis 2005). All Palaearctic marmots are diurnal, social and live in extended
families (ARMITAGE 2000); they all hibernate for up to eight months per year (ArRNOLD 1992).

The genus Marmota originated in North America (known since the Miocene at 9.5 mya;
HorrmaNN & NADLER 1968), while Asia was invaded via Bering land bridge at about 4.6 mya
(STEPPAN et al. 2011); a subsequent expansion across Eurasia was rapid. The extant Palaearctic
lineages appeared within a period of <1 million years (STEPPaN et al. 2011). Modern species
emerged by allopatric speciation during the Middle Pleistocene or afterwards. Although the
earliest fossils in the Palaearctic date back to the late Pliocene (Zivina & GErRasMov 1973),
fossil history is traceable only in six species (ERBAIEVA & ALEXEEVA 2009a, b). Despite of low
genetic divergences among species (Lyapunova & BRANDLER 2001, BRANDLER & Lyapunova
2009, BranpLER et al. 2010) the interspecific hybridization is much less common in marmots
than in ground squirrels (Spermophilus). Slight overlap of ranges is known in the following
tandems: bobak — baibacina, baibacina — sibirica, baibacina — caudata, caudata — himalayana,
and caudata — menzbieri; hybrids (individuals of the intermediate phenotype) were reported
only between baibacina and bobak, and baibacina and sibirica.

During the last century, the taxonomic arrangements oscillated between three species in
ELLERMAN & MORRISON-ScOTT (1951) and the present nine species (e.g. THORINGTON et al.
2012). The intraspecific variation in different features and traits (body size, colouration, annual
cycle, physiology, alarm calling) is evident in all marmots, much of this is phenotypic however
(ARMITAGE 2005).

Division into subgenera and species groups follows STeppaN et al. (1999) and BRANDLER
& Lyapunova (2009). All Palaearctic marmots are in the subgenus Marmota, which includes also
the Nearctic M. monax and M. broweri. The remaining 4 Nearctic species are in the subgenus
Petromarmota. Cranial traits that allow discrimination of Petromarmota from Marmota are pre-
sent early in development and are conserved during post-natal ontogeny (CArRDINI & O’HIGGINS
2005). Within the Palaearctic marmots, analyses based on skull morphology failed to cluster
species in accordance to their phylogenetic affiliations (Carbint 2003, CarpiNt & O’HIGGINS
2005). Palaearctic Marmota is divided into four species groups (Fig. 12): (1) marmota group
with M. marmota as the only species; (2) caudata group with M. caudata and M. menzbieri (not
sister species in the results by Steppan et al. 2011); (3) camtschatica group with M. sibirica,
M. himalayana and M. camtschatica, and (4) bobak group with M. bobak, M. baibacina, and
M. kastschenkoi. The terminal clades in the subgenus Marmota, i.e. the bobak and the camt-
schatica groups (Fig. 12), were traditionally clumped into bobak group (e.g. Bisikow 1996).
Segregation of the bobak and the camtschatica groups is supported also in karyological analyses
(BRANDLER et al. 2008).

Key to Species

1 Guard hairs rush, with pale tips; head blackish, muzzle contrastingly pale in some animals (Fig. 13); the
vestigial first digit in fore foot lacks a nail; range is to the west of the Dnieper River (Alps, Carpathians,
PYTENEES). .ottt sttt ettt ettt M. marmota

1* Guard hairs usually soft, rarely rush, with dark tips; head without a contrastingly pale muzzle; the
vestigial first digit in fore foot bears a small nail; range is to the east of the Dnieper River. ............... 2

2 Tail thick and long, usually >40% of HbL. ..... <.. M. caudata

2% TL <A0% OF HBLL. ..oueiiieiieieeee ettt ettt ettt b e sttt et e b et e b ebeeneeneeneennenes 3
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Fig. 12. Ranges of species groups of Palearctic marmots. Tentative phylogenetic relationships among
these groups are shown right bottom. Range of Marmota menzbieri is encircled.

3 The anterior end of nasals pointed (Fig. 50); the entire animal bi-coloured (most evident in dark pelage
during the second half of the season): pale fur on the anterior body contrasts the dark posterior part (Figs.
B8, 49). et ettt ettt et et ettt s e st et et e bensententesseeneene M. menzbieri

3* The anterior end of nasals rounded; the entire animal not bi-coloured in the anterior-to-posterior di-
TECHIOML. 1eovevverttieteatiee ettt ettt etttk et a e bbb bbbttt et e et enen s b b beneeen 4

4 Pelage is of black-and-white appearance; head is dark-brown to black from the nose to behind the ears
(Figs. 38,39 and 42). ..ouiiiiieiieieeeeee et M. camtschatica

4* Pelage is buff or grey; dark area on the head is absent or does not expand behind the ears. .............. 5

5 Muzzle is buff (Fig. 34); the distribution area is to the south of 40° northern latitude. ..........c.ccccoeeunnee
........................................................................................................................................ M. himalayana

5* Muzzle is dark-brown or black; the distribution area is to the north of 40° northern latitude. ........... 6
6 Pelage is normally light fulvous; the distal part of tail dark for ~'/, of TL; processus nasalis ossis
premaxillae is wider than the nasal bone (Fig. 32). ......cccocecviiiiiniininiincnicenceee M. sibirica
6* Pelage is buff, brown, yellow or grey; the distal part of tail dark for <!/, of TL; processus nasalis ossis
premaxillae is narrower than the Nasal DONE. .........ccceeieirriiierierieceeeeee s 7
7 Diploid number of chromosomes 20 = 36. ........ccccoevuririeineinineeneieeee e M. kastschenkoi
7* Diploid number of chromosomes 211 = 38. ........c.cciiiiiiriiriereee et 8
8 Tail longer, with 21-23 caudal vertebrae; auditory bullae elongate (Fig. 26); karyotype with 66 autoso-
TNAL ATIIIS. 1.vvevieiietetiieie ettt ettt ettt et ae e b ebe s et esetes e s s esese s s eseseasesesess s s eseassesesaseasene M. baibacina'
8* Tail shorter, with 19-20 caudal vertebrae; auditory bullae rounded (Fig. 22); karyotype with 62 or 64
AUEOSOMAL ATTIIS. ..euvtieieiieteiiietetee ettt ettt ettt et et s st eteses s bebent et e s et s eaeneneanenas M. bobak!

! For further comparison between M. bobak and M. baibacina see Remarks under the later.
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(1) marmota

(2 caudata
() bobak
(@) camtschatica

Obr. 12. Arealy rozsifeni druhovych skupin palearktickych svistt. Jejich pfiblizné fylogenetické vztahy
jsou znazornény vpravo dole. Areal Marmota menzbieri je zakrouzkovan.

Species group marmota

Included is a single species which is basal to the Palaearctic clade of marmots. Characteristic
are shaggy fur and absence of pollex on the fore foot. Endemic to the Alps and the Carpathians
(Fig. 12).

Marmota marmota (Linnaeus, 1758) — Alpine marmot

1758

1762

1779
1801
1801
1844
1891

1904

Mus marmota Linnaeus. Type locality: “Habitat in alpibus Helveticis, Tridentinis” (= Inhabits the
Alps in Switzerland and Trentino-Alto Adige [northern Italy]). Type locality restricted to “Swiss
Alps” (Taomas 1911) but mainly reported as the “Alps” (MILLER 1912, ELLERMAN & MORRISON-
Scott 1951).

Marmota alpina Brisson. Type locality: “Habitat in Alpibus” (= Occupies the Alps; p. 117). Un-
available name. Brisson (1762) was rejected for nomenclatorial purposes (ICZN 1998) because
his names are not Linnean or binomial.

Marmota alpina Blumenbach. Substitution of marmota (ELLERMAN & MORRISON-ScoT 1951: 513).
Arctomys marmota alba Bechstein. Type locality not given.

Arctomys marmota nigra Bechstein. Type locality not given.

Arctomys marmotta Brandt. Misspelling (lapsus calami) of marmota (p. 364).

Arctomys marmotta Flower et Lydekker. Misspelling (lapsus calami) of marmota; cf. caption to
Fig. 2 on p. 455.

Marmota marmotta Trouessart. Lapsus calami.
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Fig. 13. Alpine marmots Marmota marmota marmota from various parts of their Alpine range to show
variability in colour. a — Gran Paradiso, Italy; b and ¢ — Hohe Tauern, Austria; d — Mangart, Julian Alps,
Slovenia. Animals a—c are relict populations; d is from introduced population. Photo courtesy Nedko
NEDYALKOV (a); Dare SERE (b), Jan MATEIU (c); Tomi TRILAR (d).

Obr. 13. Svisti hor§ti Marmota marmota marmota z riznych ¢asti jejich alpského aredlu rozsifeni vykazuji
variabilitu ve zbarveni. a — Gran Paradiso, Italie; b, c — Hohe Tauern, Rakousko; d — Mangart, Julské Alpy,
Slovinsko. Jedinci a—c pochazeji z reliktnich populaci, jedinec d je z introdukované populace. Foto Nedko
NEDpYALKOV (a); Dare SERE (b), Jan MaTEIU (¢); Tomi TRILAR (d).

1961  Marmota marmota latirostris Kratochvil. Type locality: “Krivansky zleb”, (= Krivan trench, ca.
6 km east of village Podbanské, West Tatra Mts., Slovakia). KratochviL (1961) reported two dif-
ferent toponyms for the type specimen: Krivarisky Zleb (pp. 290, 301) and Podbansko (p. 298). The
actual locality where the specimen was collected is evidently Krivansky zleb; Podbansko (correctly
Podbanské) is a village below Krivansky zleb, located within the forest zone and therefore too
low to qualify as a marmot habitat.

CHARACTERISTICS. (Figs. 13—15, 19). A medium sized marmot with moderately long tail (on
average ~'/; HbL; range = 20-40% HbL). The Alpine marmot is exceptional among the Pa-
lacarctic marmots due to the absence of polex on fore feet. Fur is long (33-35 mm on mid-
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-back, 3545 along flanks) and shaggy, colour noticeably varies (Figs. 13, 14, 19). Upper
parts are a grizzle of black and buff; hairs are slate at bases, with wide buffy or grey terminal
band. Top of head is usually blackish and contrasts less dark neck, a whitish to grey muzzle,
and paler (a grizzle of blackish and buffy white) cheeks; this contrast is obscured in dark in-
dividuals. Underparts are yellowish tawny-buff, feet are buff, and the tail is darker than back,
being mainly black for at least the terminal 1/3. Baculum (length up to 7 mm) is a simple and
slightly asymmetrical rod with expanded base and rudimentary spatula which is irregularly
denticulate (Pocock 1923). Females have 10 (rarely 8) nipples (Krapp 1978). The skull shows
no peculiarities (Fig. 15); it is relatively narrow across zygomatic arches (ZyB = 58.8-69.8%
CbL) and depressed in the medial portion at the interorbital region; postorbital processes not
much bent downward. Enamel on front surface of incisors deep orange brown, rarely yellow.
Number of alveoli in the maxilla (P4 — M3): 1-3-3-3-3; in the mandible (p4 — m3): 3-4-4-4
(NIETHAMMER & KRrAPP 1978). Ranges for dimensions (in mm, weight in grams; sexes pooled):
W=1950-8000, HbL =420-690, TL = 135-200, HfL = 78-105, EL=19-34, CbL =87.4-99.2,
ZgB =53.9-64.0, MxT = 19.4-24.0. Males are larger; in a sample from the Alps, male CbLs, =
93.5(87.4-98.7), female CbL;, = 92.8 (87.8-97.3) (Krarpr 1978). However, M. marmota is the
least sexually dimorphic Palaearctic marmot with a male/female ratio in CbL = 1.007 (MATEIU
& Krartochvir 2013). Karyotype: 2n = 38 (Zima & KrAL 1984).

Fig. 14. Skin of an adult female Marmota marmota marmota from the Basses Alpes, France (BMNH
8.8.10.65). Photo by Boris KRYSTUFEK.

Obr. 14. Balk adultni samice Marmota marmota marmota z Nizkych Alp, Francie (BMNH 8.8.10.65).
Foto Boris KrRYSTUFEK.

55



RaNGE (Fig. 16) was restricted during the Holocene to the Alps and the Carpathians (Krapp
1978). The Quaternary range was more extensive, and encompassed the Pyrenees, the wes-
tern Balkans, and the periglacial environments in the plains northward to Belgium and the
Netherlands, and eastward to Moldavia (KowaLski 2001). Range oscillated already during the
Pleistocene, as a consequence of climate change, and shrank significantly during the Holocene
(PRELEUTHNER & BAUER 2001, HERRERO et al. 1992). Krarp (1978) concluded that autochtho-
nous marmots survived in the High Tatra Mts. (the Carpathians) and the Western Alps. All the
remaining extant populations were (re)introduced. Marmots were exterminated in many parts
of the Eastern Alps (PRELEUTHNER et al. 1995) and during the 19th century in the majority of
the Carpathians: Romania (PopeEscu & Murariu 2001), Ukraine (possibly survived until WWI;

Fig. 15. Skull and mandible of an adult Marmota marmota marmota from Schladming, Styria, Austria
(ZFMK 78.77). Scale bar = 1 cm.

Obr. 15. Lebka a mandibula dospélého jedince Marmota marmota marmota ze Schladmingu, Styrsko,
Rakousko (ZFMK 78.77). Méfitko = 1 cm.
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Fig. 16. Distribution of Marmota marmota. Compiled from the following sources: the overall range —
Krapp (1978); Austria — PRELEUTHNER et al. (1995); France — Ariagno (1984); Italy — Amori et al. (2008);
Poland — Pucek (1983); Pyrenees — Barrio et al. (2012); Romania — PorEscu & Murar1u (2001); Slovenia
— Vipic (1994); Slovakia — CHovaNcova & KrisTorik (2012); Switzerland — MULLER (1995). Subspecies:
1 — Marmota marmota marmota; 2 — M. m. latirostris. Country acronyms: CH — Switzerland, SI — Slo-
venia, SK — Slovakia.

Obr. 16. Rozsifeni Marmota marmota. Sestaveno z nasledujicich zdroji: celkovy areal — Krapp (1978);
Rakousko — PRELEUTHNER et al. (1995); Francie — Ariagno (1984); Italie — Amori et al. (2008); Polsko —
Pucek (1983); Pyreneje— Barrio et al. (2012); Rumunsko — PorEscu & Murar1u (2001); Slovinsko — Vipic
(1994); Slovensko — CHovaNcova & KrisToFik (2012); Svycarsko — MULLER (1995). Poddruhy: 1 — Mar-
mota marmota marmota; 2 — M. m. latirostris. Zkratky nazvu stati: CH — SV}'/carsko, SI — Slovinsko,
SK — Slovensko.

Basnra & PotisH 2007) and the Low Tatra Mts. (Nizké Tatry) of Slovakia (FEriANCOVA 1955,
CHovancova & Kri§torik 2012).

Currently, autochtonous marmots are widespread in the French Alps (Haute-Alpes, Savoie,
Maritime Alps, Ligurian Alps; Krapp 1978), in the entire Alpine arch in Switzerland (MULLER
1995), in the Dolomites, the Ligurian Alps, Piedmont, Aosta valley, and the western Carnic Alps
in Italy (Kraprp 1978, Amori et al. 2008), and in western Austria (Vorarlberg and western Tirol),
as well as in Berchtesgaden area on the German-Austrian border (PRELEUTHNER et al. 1995). The
only truly autochtonous marmots in the Carpathians are restricted to ~40 km of mountain ridge
of the Western Tatra Mts. (Zapadné Tatry) and the High Tatra Mts. (Vysoké Tatry) in Slovakia
and adjacent Poland (CHovancovA & Kristorik 2012). Population in the Low Tatra Mts. was
introduced between 1859 and 1881 from the High Tatra Mts. and the Alps, and inhabits cur-
rently ~85 km of the main mountain ridge (FEriancovA 1955, Crovancova & KrisTorik 2012).

Extant range is to a great deal a consequence of translocations and re-introductions;
PRELEUTHNER et al. (1995) identified 119 releases in Austria alone. The entire Pyrenean po-
pulation, whose extant range covers ~8200 km? (Barrio et al. 2012), results from introduced
marmots. Marmots were translocated to the Pyrenees of France (starting in 1948) wherefrom
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they expanded their range into Spain (established in 1968 at the latest; HERRERO et al. 1992).
Further introductions were to various localities in Jura Mts. (known from four populations in
south-western Switzerland: Noirmont, Chasseron, Crex-du-Van, Chasseral; NEET 1992), Vosges
Mts., and Massif Central (Mann et al. 1993), to Dolomites (in 2006-2007; Borao et al. 2009),
to north-western Apennines between Parma and Bologna (since 1950s; SaLa et al. 1992), to
the Eastern Alps in Austria (since 1860; PRELEUTHNER et al. 1995) and in Slovenia (since 1954;
KRry$TUFEK 1991), and into the Carpathians in Romania (since 1973; Fagaras Mts., Retezat Mts.,
and Calimani Mts.; Isur 1996, PorEscu & MuraARIU 2001, BENEDEK 2006). In Slovakia, marmots
were re-introduced to Low Tatra Mts. (since 1859) and to the Belianske Tatra Mts. (in 2008
and 2009; CHovancova & Kristorik 2012). As a result of the above activities, the overall range
mainly expanded during the 20th century, despite some regional extirpations, e.g. between the
rivers Adda and Oglio in the Central Alps of Italy in 1911-1953 (ToscHi 1954).

Majority of translocations (including some of those to the Low Tatra Mts.) involved marmots
from the Alps. There is a single documented translocation of Tatra marmots to Tosco-Emiliano
region in the north-eastern Apennines (AMoRI et al. 2008). Some of translocations failed, e.g. to
Czech Republic (ANDERA 2006), and the one to Schwarzwald Mts. (Germany) where marmots
survived from 1954 into 1970s (Braun 1989). Contrary to claims in HOFFMANN & THORINGTON
(2005) and THORINGON et al. (2012), marmots were never introduced to Serbia and Montenegro.

The Alpine marmot is a high mountain animal, occupying altitudes from 800 to 3200 m
a. s. I. (Krapp 1978), but this varies among regions: 900—2700 m in Austria (PRELEUTHNER et al.
1995), 1350-2600 m in the Tatra Mts. (CHOVANCOVA & Kritorik 2012), and 1200—-3000 m in
Switzerland (MULLER 1995); preferred elevations are 1800—-2200 m in Austria (PRELEUTHNER et
al. 1995), 1800—-2400 m in the Pyrenees (HERRERO et al. 1994), 1770-2100 m in Belluno, Italy
(Corona 1992), 2100-2500 in Aosta valley, Italy (Bassano et al. 1992), and below 2350 m
in the Tatra Mts. (CHovancova & KRri§torik 2012). In Switzerland, the optimal habitat starts
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Fig. 17. Plot of greatest width of nasal bones against their length for Marmota marmota. Polygon en-
closes extremes for the nominotypical subspecies; individuals of a ssp. latirostris in the plot are shown
by triangles.
Obr. 17. Korelaéni diagram nejvétsi $ifky nosnich kosti a jejich délky u Marmota marmota. Polygon
ohranicuje extremni hodnoty nominotypického poddruhu; jedinci poddruhu /atirostris jsou znazornéni
trojuhelniky.
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Fig. 18. Shape of nasal bones which are supposedly characteristic for subspecies of M. marmota: a— M. m.
marmota (Alps; NMP 47119); b — M. m. latirostris (Tatra Mts., Slovakia; NMP 47122). Scale bar =1 cm.
Obr. 18. Tvar nosnich kosti, u kterého se predpoklada, ze je charakteristicky pro jednotlivé poddruhy M.
marmota: a — M. m. marmota (Alpy; NMP 47119); b — M. m. latirostris (Tatry, Slovensko; NMP 47122).
Mefitko = 1 cm.

400-600 m above the upper forest edge (MULLER 1995). The habitat is highly seasonal, with short
vegetation period. Most suitable are open alpine meadows (Nardus, Sesleria, Carex) on alluvial
terraces with deep soil, or on a rocky slopes (inclination of 15°-45°, southern exposure; plant
cover of 25-75%; RopRIGUE et al. 1992); shrubs (Pinus mugo, Rhododendron, Salix, Vaccinium)
and woods are avoided. The importance of the alpine meadows and pastures is subordinate to
the presence of rocks (e.g. BorGo 2003). Hibernation lasts for 6.5—7 months, i.e. from the first
decade of October till the second half of April (CHovancovA & KRrisTorik 2012).

Susspecies. The population which is isolated in the Tatra Mts. is nearly invariably recognized as
subspecifically distinct (latirostris) from the nominotypical subspecies (Krapp 1978, HOFFMANN
& THoriNGgTON 2005, THORINGON et al. 2012). Morphological variability of the Alpine marmot
was never assessed comprehensively and the genetic makeup of the Tatras population is still
not known. We follow the established practice and keep marmots from the Alps and the Tatras
as distinct taxa. We stress however that morphological dimensions for latirostris are entirely
within the range for the Alpine population, except for a slightly wider anterior expansion of
nasals in the former (Figs. 17, 18). Differences between the subspecies are therefore far from
being categorical, as suggested by Kratocnvir (1961), which makes classification of individuals
and even populations into a subspecies uncertain (see also CHovaNcovA & KRISTOFiK 2012).

Marmota marmota marmota (Linnaeus, 1758)

SyNONYMS. alpina Brisson, alpina Blumenbach, alba, nigra.

DescripTion (Figs. 13—15). Anterior end of nasals less expanded: greatest width of nasals =
15.5-19.0 mm; n = 62 (Fig. 18a). Dimensions (in mm, weight in grams; sexes pooled): Wy =
4341 (1950-8000), HbLs, = 489.4 (420-690), TL,, = 161.5 (135-200), HfL,, = 86.5 (78-105),
ELy = 25.6 (19-34), CbL,y = 93.3 (87.4-98.7), ZgB,,; = 59.5 (53.9-64.0), MxT),s = 22.2
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(19.4-24.0) (KratochviL 1961, Krarp 1978; specimens in NMW, ZSM, BMNH, IVB, AMNH,
NMNH, NMP, and PMS). Genetic variability is low among marmots from the Alps, probably
a consequence of ancient bottlenecks and/or inbreeding (PRELEUTH & PINSKER 1993, RASSMANN
et al. 1994). Even in the autochthonous populations the microsatellite diversity decreases in
west-to-east direction (KRUCKENHAUSER & PINSKER 2008).

GEoGRrAPHIC RANGE (Fig. 16). The entire range except for the High Tatra Mts. (see under lati-
rOStris).

Marmota marmota latirostris Kratochvil, 1961

SyNoNyYMs. No junior synonyms.

ReMaRkS. KratochviL (1961) refers directly to the type of M. marmota latirostris on three oc-
cassions: (i) on p. 292 by figuring (Fig. 2) a male skull, collected by M. BLaHouT in Krivaisky
zleb in 1960; (ii) on p. 298 by reporting skull dimensions of a male, collected by M. BLarOUT
in Podbansko in 31. V. (= May) 1960 (cf. the individual under #1 in the top line; the Table (at
the bottom) is not numbered); (iii) on p. 300 by reporting the external measurements (“Rozméry
téla”; cf. the right-hand column) for the type: “t¢lo (= HbL) 480 mm, tlapka (= HfL) 83 mm,
ocas (= TL) 145 mm”. KratocHviL published the paper while at the IVB and his material is
normally deposited in the Mammal Collection of the IVB. This, however, does not hold for the
type specimen of latirostris. There are 11 individuals from the High Tatras in IVB, and 10 of
them are from “Krivan” (i.e. from the type locality of latirostris) but none is designated as the
type. All topotypes are either flat skins (4 vouchers) or round skins (6 vouchers). The only skull

Fig. 19. Mounted specimen of Marmota marmota latirostris from the High Tatra Mts., Slovakia, collected
in 1938 (NMP 57397). Photo by Boris KRYSTUFEK.

Obr. 19. Vycpany exemplat Marmota marmota latirostris z Vysokych Tater, Slovensko, uloveny v r. 1938
(NMP 57397). Foto Boris KRYSTUFEK.
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(with a skeleton) is labeled “Teryho chata” (Petr KouBek, personal information in 2013), and
is therefore not from the type locality. The skull of the type specimen was not in the collection
on 26 January 1992 when one of us (B.K.) examined cranial material of marmots in [IVB, and
is evidently lost. The type specimen is possibly a voucher skin recorded in the files of [VB as
“5a”. Dimensions of this individual match the values for the type published by KrarochviL
(1. ¢.) on p. 300, except for HfL which is recorded as 85 mm in the IVB files, but reported as
83 mm in KratochnviL (1961: 300).

DescriptioN (Fig. 19). Anterior end of nasals more expanded: greatest width of nasals = 17.0-20.0
mm; n = 15 (Fig. 18b). Dimensions (in mm, weight in grams); a female (IVB specimen) and
a male (the type; KratocHviL 1961), ranges in parentheses (from CHovaNcOvA & KRISTOFiK
2012; sexes pooled): W =2050, 3530 (3400-7000), HbL = 450, 480 (433—-650), TL =145, 145
(141-175), HfL = 83, 85 (81-85), EL = 26, 27. Cranial measurements (*sample size relates
to the variation range): CbL,os+ = 93.5 (90.6-99.2), ZgB,, = 59.4 (57.3-61.2), MxT,, = 22.1
(21.2-22.8) (KratocnviL 1961, CHovaNcovA & KRrisToFik 2012).

GeocrarHIC RANGE (Fig. 16). Endemic to the High Tatra Mts. in Slovakia and adjacent Poland;
population mixed with marmots of the Alpine origin inhabits the Low Tatra Mts. Introduced
to Tosco-Emiliano region in north-eastern Apennines (Amori et al. 2008). Inhabits high moun-
tain pastures from 1350-1380 to 2280-2350 m a. s. l. (exceptionally to 2600 m) in the Tatra
Mts. (CHovancova & Kristorik 2012). The entire population was estimated in 2008 at ~1175
individuals: 474 individuals in the Western Tatra Mts. and 700 in the High Tatra Mts. (500 in
Slovakia, the remaining 200 in Poland). Additional 300-350 marmots inhabit the Low Tatra
Mts. A pre-WWII census (~1200 marmots in Slovakia) suggests the entire population to be
stable (CHovaNcovA & KRrisTorik 2012).

Species group bobak

Included are short tailed marmots from steppes, forest-steppes, and mountain pastures between
the Dniester River and Xinjang (Fig. 12). This is one of two terminal clades (camtschatica is
the other) in the subgenus Marmota. Interspecific genetic divergences are lower than in other
marmot groups. Despite their external and cranial similarities, these species are well defined
karyologically. Three species are recognized: bobak, baibacina, and kastschenkoi.

Marmota bobak (Miiller, 1766) — Baibak, Bobak marmot

1762 Marmota polonica Brisson. “Habitat in Polonia” (= occupies Poland; p. 116). Unavailable name.
Brisson (1762) was rejected for nomenclatorial purposes (ICZN 1998) because his names are not
Linnean or binomial.

1776  Mus bobak Miiller. Type locality: “Der Aufenthalt ist in Polen” (=residence is in Poland). “Poland”
in MILLER (1912: 937) and ELLERMAN & MORRISON-ScoTT (1951: 514). Because the geographic
scope of Poland varied over time, OGNEV (1947) concluded that terra typica is “Pravobreznaa
Ukraina”, which is translated in the English edition as “Ukrainian territory on the right bank of
the Dnieper” (OGNEV 1963: 221).

1780  Arctomys bobac Schreber. Unjustified emendation of bobak by changing the terminal letter (k) to
(c) to accord standards of classical Latin script (Nikor sk 1999, 2000 2007).

1801  Arctomys marmota tigrina Bechstein. Type locality: “Pultawa” (= Poltava, Ukraine). MiLLER (1912)
and ELLERMAN & MORRISON-ScoTT (1951) placed this name into synonymy of M. marmota, most
probably because BECHSTEIN’s book, as indicated in its title, covers the German territory. Note that
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Fig. 20. Bobak marmots Marmota bobak from Tatarstan, Russia. Note variation in colour and the extent
of a black facial mask. Right bottom individual displays dull rusty-brown belly. Photo courtesy Alenka
KRYSTUFEK.
Obr. 20. Svisti stepni Marmota bobak z Tatarstanu, Rusko. PovS§imnéte si variability ve zbarveni
a v rozsahu ¢erné obli¢ejové masky. Exemplat vpravo dole ma matn¢ rezavo-hnédé bficho. Foto Alenka
KRYSTUFEK.
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BEcHSTEIN (1801) reported Arctomys marmota to be inhabitant of the mountains of Europe and
Asia: “Das Vaterland dieser Thiere sind die hohen Alpen Europens und Asiens”. The type locality
of tigrina is well within the range of M. bobak.

1811  Arctomys baibak Pallas. Terra typica: “In Poloniae, Rossiae et Sibiriae australioribus ...” (= in
Poland, Russia and southern Siberia ...; p. 155).

1844  Arctomys baibac Brandt. Unjustified emendation of bobak by changing the terminal letter (k) to (c)
to accord standards of classical Latin script; cf. comment under Arctomys bobac Schreber, 1780.

1930  Marmota bobak schaganensis Bazanov. Type locality: “Okrestnosti sela Mirogkino na r. Cegane v.
Ural’skoj oblasti” (Ognev 1947) (= vicinity of the village Miroskino on the Cegan River, former
Ural’skaa Region (now Orenburg Region), Russia).

1966  Marmota bobac kozlovi Fokanov. Type locality: «... iz okrestnostej s. Verhnaa Cernavka, Vol’skogo
r-na Saratovskoj obl.” (= vicinity of village Verhnaa Cernavka, Volsk District, Saratov Region),
Russia.

ReMaRrks. In the past all the Palaearctic marmots with short fur and short tail (baibacina,
kastschenkoi, sibirica, himalayana) were considered to be part of M. bobak (e.g. ELLERMAN
& MorrisoN-ScotT 1951, BBikow 1996). The name is frequently misspelled bobac (FLOWER
& LyDEkKER 1891, TROUESSART 1910, OGNEV 1947, FLINT et al. 1965, Gromov et al. 1965).

In the Kazakh highlands where M. bobak is in contact with M. baibacina, marmots show
transitional morphological characteristics. Animals from the western side of this zone (to the sou-
theast of Karaganda) are classified as M. bobak, and those from the eastern side as M. baibacina
(Srupsku et al. 1969). For comparison between bobak and baibacina, see under the later.

Remnants from the Middle Pleistocene are reported from various sites in the Urals, European
Russia, the Caucasus, Ukraine and Crimea (Gromov et al. 1965, Markova 2000, MARKOVA
& RuMANCEV 1999). During the Late Pleistocene, baibak occurred as west as the Carpathians
(RabuLesco & Kovacs 1970).

DescripTioN (Figs. 20-22). Large and short-tailed marmot; tail accounts on average for '/s HbL
(range = 15.4-27% HbL). Differs from M. marmota in retaining the small thumb with a nail on
the front paws. Fur is soft but short (mainly <20 mm). Colour is more or less uniform yellowish
brown except for upper parts which are clouded with brown or black hair tips; dark-tipped
hairs are most numerous in the posterior back. The front head down to the eyes (and in some
animals to the cheeks) is dark brown to blackish; lips are cream or grey and the ears are buff.
The tail is of same colour as back, its distal !/; — /5 is chestnut brown. Flanks and limbs are of
same colour as the back although they tend to be tinted less black. The belly is yellow (like the
back) or rusty to dull (Fig. 21). Underfur is yellow throughout the body and hair bases are slate.
Claws are blackish. Juveniles are more dull and grey, with rusty head and dark brown nose.
Females have 10—12 nipples (MILLER 1912, specimen PMS 19408). The baculum is bent, with
much expanded and uplifted base; number of denticles bordering the distal spatula is 2—5 (left
side) and 1-3 (right side). Individual variation in the shape of baculum is significant (Fokanov
1966). Skull is wide and flattened (Fig. 22); ZgB accounts for 61.4-71.4% CbL. Interorbital
region is wide and flattened; brain-case is broad; nasals bent down abruptly at their anterior tip;
auditory bullae are circular. Mandible and cheek-teeth are more robust than in M. marmota;
enamel on anterior surface of incisors is whitish to pale-yellowish, only exceptionally light-
-orange. In comparison with M. baibacina, the third lower molar is smaller in bobak, the lower
incisor is narrower and the posterior root of fourth lower premolar (p4) is simple (bifurcates
distally in 10% of baibacina). Hence, number of alveoli in the maxilla (P4 — M3): 1-3-3-3-3;
in the mandible (p4 — m3): 2-4-4-4 (NIETHAMMER & Krapp 1978). Dimensions (in mm, weight
in grams) in baibaks from the two opposite parts of their range; Europe: (sexes pooled): W,
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Fig. 21. Skin of an adult female Marmota bobak from Fedotovka, Tatarstan, Russia (PMS 19408). Photo
courtesy Ciril MLINAR.

Obr. 21. Balk adultni samice Marmota bobak z Fedotovky, Tatarstan, Rusko (PMS 19408). Foto Ciril
MLINAR.

= 5500, 6700, HbL,; = 531.6 (490-600), TL,, = 121.1 (106-145), HfL,; = 85.4 (80-90),
EL,, = 28.5 (19.0-33.5), CbL,, = 95.5 (86.8-101.6), ZgB,, = 64.2 (57.6-69.0), MxT4; =22.9
(20.0-24.8) (MILLER 1912, OGNEV 1947, specimens in PMS). Kazakhstan, males: W, =4221.4
(2800-5400), HbL ;s =508.7 (447-600), TL,5=97.9 (80-120), HfL = 83.7 (76.9-96), CbL s =

89.6 (82.7-97.0), ZgB,; = 58.9 (50.8-65.2), MxT,, = 21.9 (20.0-23.0); females: W, =3952.5
(2700-4650), HbL ;= 501.2 (440-540), TL,s=100.1 (80—124), HfL.,;=80.8 (74.0-89.0), CbL,4
=86.7 (80.4-97.0), ZgB,5 = 57.6 (51.4-64.8), MxT s = 21.4 (19.9-23.0) (specimens in SZM).
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Baibaks from the Orenburg Region, which are geographically intermediate are larger; averages
for three monthly samples (n = 6 for each sample) vary between 6.8 (in June) and 8.5 kg (in
August) in body mass, and between 587 (July) and 603 mm (June) in head and body length
(Rupi et al. 1994). Body mass in Celinogradsk District, Kazakhstan (scored between April and
June); males: W,;; =3496 (2300-5700); females: W4, = 2806 (2300-5700). Maximal external
dimensions (in mm, body mass in grams) recorded in the Kharkov Region, Ukraine: W = 9400,
HbL =620, TL= 170, HfL = 100, EL = 35 (Zorya 2005). Secondary sexual dimorphism in size
is more pronounced than in the majority of Palaearctic marmots; male/female ratio in CbL =
1.033 (Mattsg & KratocnviL 2013). Karyotype: 2n = 38, fundamental number of autosomal
arms 62 or 64 (LApuNova & Voroncov 1969).

Fig. 22. Skull and mandible of an adult Marmota bobak from Sarabikulovo, Tatarstan, Russia (PMS
19638). Scale bar =1 cm.

Obr. 22. Lebka a mandibula adultniho jedince Marmota bobak z lokality Sarabikulovo, Tatarstan, Rusko
(PMS 19638). Méfitko =1 cm.
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Fig. 23. Distribution of Marmota bobak. Compiled from the following sources: range in Europe and west-
ern Asia — OGNEV (1947), BoBrov et al. (2008); Ukraine — RumyanTsev & BiBikov (1994); Kazakhstan —
Srupsky et al. (1969). Asterisks indicate M. bobak with morphology which is transitional to M. baibacina
(Srupsku et al. 1969).

GeocraPHIC RANGE (Fig. 23). Formerly occupied a wide belt of chernozem soil in Ukraine,
Russia and northwestern Kazakhstan, i.e. between the rivers Dniester in the west and the Irty$
in the east. The northern border was at ~51° northern latitude in Ukraine and ~55° to the east of
the Volga; baibaks avoided the Ural Mts. (SLubsku et al. 1969). Since the late 18th century the
range shrunk and populations declined as a result of spread of agriculture and unregulated cull;
by mid-20th century only several thousand baibaks survived in Europe. Colonies were along the
Don River (Kamennaa steppe near Voronez, Strileckaa and Derkulska steppes near Lugansk,
Velikij Burluk near Kharkov, and Kasarsk near Rostov on Don) and in a hilly zone on the right
bank of the Volga, which was not suitable for a large-scale ploughing (Regions of Saratov,
Samara, and Ulanovsk; Sokur 1961, Gromov et al. 1965, Bisikov 1991, SLAHTIN et al. 2009).
Transformation of steppes in the southern Urals was postponed into 1950s. The colonies were
subsequently largely isolated in 1960s and 1970s (Rupi et al. 1999); in the Region of Orenburg
only several tens of colonies survived (Rupr et al. 1994). Although first reintroductions were
undertaken in Ukraine already in 1936 (Kiris 1973), a significant population recovery started
in 1970s following a series of large-scale translocations: 41,955 baibaks were released in 375
localities in Russia during 1977-1990 (Bosrov et al. 2008) and 2800 individuals in >40 sites
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Obr. 23. Rozsifeni Marmota bobak. Zkompilovano z nasledujicich pramenut: areadl v Evropé a zapadni Asii
— OGNEV (1947), BoBrov et al. (2008); Ukrajina — RumyanTtsev & Bisikov (1994); Kazachstan — SLUDSK1s
etal. (1969). Hvézdicky ukazuji populace M. bobak, jejichz morfologie vykazuje prechodny stav smérem
k M. baibacina (SLubsku et al. 1969).

in Ukraine between 1986 and 1993 (RumyanTsev et al. 2012). Ulanovsk Region, which was
always an important donor, provided 2599 marmots for translocations between 1979 and 1989
(ABRAHINA & DimITRIEV 1999). Baibaks were translocated also to southwestern Siberia (Region
of Omsk; MaL’kova et al. 2003). Reintroductions in the northern part of the range yielded bet-
ter results (RUMYANTSEV et al. 2012) and baibaks expanded range by 15-25 km every 20 years
(Tokarsky 1994, 2005); in Mordovia, the average range expansion during 15 years was 1.2 km
per year (BArMIN 1999).

Population in Tatarstan nearly doubled its number in a single decade, from 11,946 baibaks
in 1982 to 21,994 individuals in 1991 (Gorskov & Paviov 1999). By 1990s M. bobak already
reestablished along the Volga, being present in the administrative districts of Mary El, Niznij
Novgorod, Chuvashia, Mordovia, Ulanovsk, Penza, Saratov, Udmurtia, Tatarstan, Bashkortostan,
Samara and Saratov (DimITRIEV et al. 1994). Baibaks recolonized significant proportion of their
historical range also elsewhere and are occasionally found also outside their former borders
(e.g. on the right bank of the Kama River, on the left bank of the lower Don, and in Crimea; Fig.
23). There were 330-340,000 baibaks in Russia during 1990s: 70-74,000 in the Volga region,
110-114,000 in the Ural region, and 150-152,000 in the southern zone of cernozem (MASKIN
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1999). The major part of range in Kazakhstan is in the upper flow of the ISim River (south of
Petropavlovsk—Omsk line). Evidently, there was no shrink in range in Kazakhstan although
populations declined severely due to unsustainable cull; ~260,000 skins were harvested annually
in mid-1920s compared to ~19,000in 1940s and 1950s (Srupsku et al. 1969) and ~700,000 in
1880s (BiBikow 1996). Currently, baibak is the most abundant marmot in European Russia and
Kazakhstan; in the former, 84% of about 1.5-1.9x10¢ marmots belonging to four species, are
baibaks (PoLE et al. 1994).

Baibaks populate steppes and open habitats in a forest-steppe (lesnad step) with various grasses
and herbs from the genera Poa, Taraxacum, Trifolium, Stipa, Festuca, Salvia, and Euphorbia,
grasses (Stipa and Festuca) dominate in southern Ural and eastward. Baibaks are among few
marmot species which are tied mainly to low altitudes. Undulating landscape is preferred west
of'the Ural Mts. (RonkIN et al. 2009; own data), but flat steppe is the main habitat in Kazakhstan
(Srupsku et al. 1969). IsmaciLov (1961) distinguished 3 types of flat steppe inhabited by baibaks
in Kazakhstan and characterized them by the dominant plants as (i) Stipa sareptana type, (ii)
Psathyrostachys juncea type, and (iii) Artemisia pauciflora type. Large herbivores probably had
significant impact on the range and population dynamics of baibaks by creating suitable habi-
tats through grazing. Population densities of baibaks correlate positively with grazing pressure
(RonkiN & Saveenko 1999). In Ukraine, baibak’s historical range overlapped with regions of
extensive livestock husbandry and population ups and downs during the 20th century recovery
can be linked with the grazing pressure (RonkiN et al. 2009).

In regions which are under cultivation, baibaks occupy patches which are not suitable for
agriculture, edges of fields and sides of dirt roads (SEmikHATOVA & KARAKUL’KO 1994), but also
crop fields and even deserted villages (BiBikov 1991, SunTtsov et al. 1994). Baibaks hiberna-
te between early September — end of November and March — early April (SusIN et al. 1978,
SavcueEnko & Ronkin 2005). They are active for ~6 months in Russian plains and 4-5 months
in Kazakhstan (Bisikow 1996); BiBikov (1967) reports hibernation to last on average 6—7.5
months. In Orenburg Province baibaks hibernate between mid-July—October and early April
(Soroka 2000). Hibernation starts 30—40 days earlier in humid years than in dry years because
fat can accumulate in a shorter time (SuBIN 1963).

Susspecies. Two (GroMov et al. 1965) or three (SLupsku et al. 1969, Gromov & ERBAEvVA 1995)
subspecies are recognized, replacing one another in a west to east direction: bobak, kozlovi,
and shaganensis. Ssp. kozlovi is bordered by the Volga River in the west, but the eastern border
is not defined. This marmot shows a noteworthy fusion of posterior pads on both, palms and
soles (Fokanov 1966). The border between bobak and shaganensis is set either on the Volga
(SeEmiHATOVA 1972), on the uplands of the Obsij Syrt (to the south of Samara; Gromov et al. 1965,
CASIN 2006) or on the Or River in the Regions of Orenburg (Russia) and Aktibinsk (Kazakhstan)
(Barmin 2005). Baibaks from Europe (ssp. bobak) are larger (see above) and darker (yellowish
brown pelage clouded with dark hair tips; head darker); those from Kazakhstan (shaganensis)
are smaller and paler (dark hair tips barely noticeable; head brown; OGNEV 1947). Baibaks from
the left bank of the Volga, intermediate in size between the western and the eastern extremes,
were interpreted as transitional between the two subspecies (SEMmHATOVA 1972). Because the
variation is more likely clinal than categorical, we do not divide baibaks into subspecies. Ge-
ographic variability was also reported in the shape of baculum and in vocalization. Number of
denticles on distal baculum is lower to the west of Volga (1 on the right margin of spatula, 1-3
on the left margin) and higher eastward (2—3 and 2-5, respectively; Fokanov 1966). NIKoL’sK1l
(2002) clustered 11 populations into four geographical populations and the basis of spectral
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analysis of their alarm call, but the variation was better explained by landscape topography than
by traditional subspecific division.

Marmota baibacina (KaSenko, 1899) — Gray marmot

1844  Arctomys baibacina Brandt. Type locality: “Altai” (= Altai Mts.). OGNEv (1947) as well as PavLinov
& Rossorimo (1987) rejected this name as nomen nudum.

1854  Arctomys lewisii Audubon et Bachman. Type locality is not known and the name was proposed
to be nomen oblitum (for details see HorrMANN 1977).

1899  Arctomys baibacina KaSenko. Type locality: “Altajskij kr., Gorno-Altajskad AO, Ust’-Koksinskij
r-n., . Mul’ta, Nizn. Ujmon” (PavLINOV & RossoLiMo 1987) (= Russia, Altai Region, Gorno-Altajsk
Autonomous Region, Ust’-Koksa District, Mul’ta River, Niznyj Ujmon).

1909  Arctomys centralis Thomas. Type locality: “Mt. Boro-choro, Ak-sai Plateau, 120 miles N. of
Kashgar”, Tian-Shan Mts., north-west China.

1950 Marmota baibacina ognevi Skalon. Type locality: “Altajskij kr., Gorno-Altajskad AO, Kos-
Agacskij r-n., r. Dzumaly” (PavLiNov & Rossorivo 1987) (= Russia, Altai Region, Gorno-Altajsk
Autonomous Region, Kos-Agac District, DZumaly River).

1965  Marmota bobak aphanasievi Kuznecov. Type locality: “gory Kyzyl-Raa, Nur-Taa, Kenta, Karkary i
drugich gornyh grup” (= Kyzylraj Mts., Nur-Taj Mts., Kent Mts., Karkara Mts. and other mountain
groups [Sic !]). Restricted by Paviivov & Rossormvo 1987) to “Kazakhstan, Dzezkazganskaa obl.,
Aktogajskij r-n, gory Kyzylraj” (= Kazakhstan, DZezkazgan [known also as Zhezkazgan] Region,
Aktogaj District, Kyzylraj [known also as the Kyzylaraj] Mts.).

REMARKS. In the past frequently synonymized with bobak; ELLERMAN & MoRRISON-ScoTT (1951)
and RauscH (1953) synonymized baibacina with M. marmota, and OGNEV (1947) suggested it
to be close to sibirica (now in the camtschatica group).

Morphological differences between baibacina and bobak are slight: baibacina has on average
longer tail (25.5 and 24.5% HbL in males and females, respectively; 21-23 caudal vertebrae);
corresponding values in males and females M. bobak are 21.3 and 18.3%, respectively (19-20
caudal vertebrae; SLupskw et al. 1969). Fur is longer in M. baibacina: hairs are ~22.9 mm long
(~16.4 mm in bobak); the longest hairs measure up to 42 mm (31.6 mm in bobak; SLUDSKDS et
al. 1969). The two marmots differ in habitat selection: bobak occupies flat steppes throughout
its range, while baibacina inhabits mountains (SLuDskU et al. 1969). Karyotype is characterized
by 66 autosomal arms in M. baibacina and 62 or 64 autosomal arms in M. bobak (LAPUNOVA
& Voroncov 1969).

Skull and dentition of baibacina and bobak are very similar; the differences are in means and
the non-overlapping extremes. For detailed comparison see GasiLin & KosiNncev (2011). The
angle at the junction of maxillary root of zygoma and the rostrum is smaller in M. bobak than in
M. baibacina; individuals having the angle <117° are certainly bobak and those with the angle
>125° are certainly baibacina. Lower molars are more delicate in bobak than in baibacina and
individuals at the lower end of variation range are invariably bobak as are those at the high end
baibacina; the cut-off thresholds (in mm) are: alveolar length of lower cheek-teeth <21.4 for
bobak, >23.2 for baibacina; transverse length of third lower molar m3 <7.1 is bobak, >8.0 is
baibacina; length of m3 <5.3 is bobak, >6.6 is baibacina; width of m3 <5.7 is bobak, >6.6 is
baibacina; width of lower incisor <3.1 is bobak, >4.1 is baibacina (GASILIN & KosINCEv 2011).

Phenotypic hybrids between M. baibacina and M. sibirica were reported from the zone
(presumably a secondary contact) of their restricted sympatry around Dalun in the Mongolian
Altai. The hybrids are rare and restricted to suboptimal marginal habitats on the slopes of the
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Fig. 24. Grey marmot Marmota baibacina from TaSanta, the Altai Mts. in Russia. Photo courtesy Alenka
KRYSTUFEK.
Obr. 24. Svist Sedy Marmota baibacina z lokality TaSanta, pohoii Altaj v Rusku. Foto Alenka
KRYSTUFEK.

mountains (SMIRIN et al. 1985, RogoviN 1992). In the Kazakh highlands where M. baibacina
comes in contact with M. bobak, marmots show transitional morphological characteristics.
Animals from the western side of this zone (to the southeast of Karaganda) are classified as
M. bobak, and from the eastern side as M. baibacina (SLUDSKU et al. 1969).

The oldest fossil evidence of M. baibacina is from the Upper Pleistocene (Gromov et al.
1965).

DescriptioN (Figs. 24-26). Large and relatively short-tailed marmot; tail accounts on average
for /4 of HbL (range =20.0—40.0%; SLupsk et al. 1969). In general resembles M. bobak. Pelage
is soft, hairs ~20 mm long, guard hairs exceed 3 cm; individual hairs with slate basal band,
succeeded by a yellowish band which extends over '/;—?/; of the hair; tip is brown or blackish.
Ground colour of upper parts is pinkish-buff to grayish cream, clouded cinnamon brown to dark
brown. Because of light subterminal band and dark tips the pelage is of grizzled appearance.
Head is darker than back but there is no distinct black cap; snout is usually dark cinnamon-brown,
ears are rusty straw, and cheeks are tinted with yellow (Fig. 24). Tail is of same colour as back,

9

Fig. 25. Skins of Marmota baibacina from different parts of their range to show interpopulation variation
in colour. a —adult female from Semirec’e (= DZzeti-Suu), Kyrgyzstan (BMNH 14.5.10.74); b — adult male
from the Altai Mts. (BMNH 12.4.1.38); ¢ — adult male from Mon’-Chu, Cho-nan’, Province of Jun-Xai,
China (NMP 57681). Photo by Boris KRYSTUFEK.

Obr. 25. Balky Marmota baibacina z riznych €asti jeho aredlu rozsifeni, které ukazuji mezipopulacni
variabilitu v jeho zbarveni. a — adultni samice ze Sedmifi¢i (= Dzeti-Suu), Kirgizie (BMNH 14.5.10.74);
b — adultni samec z pohoti Altaj (BMNH 12.4.1.38); ¢ — adultni samec z Mon’-Chu, Cho-nan’, provincie
Jun-Xai, Cina (NMP 57681). Foto Boris KRYSTUFEK.
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with yellowish-brown to chestnut-brown tip; ventral side is variable, from ochre to dark brown.
Flanks are as back, except for less marked brown hair tips; paws are cream yellowish to rusty
brown. Belly varies in colouration: yellowish-rusty and darkened by brown hair tips, whitish
grey and washed buff, or bright rust to hair bases (Fig. 25). Claws and whiskers are dark brown.
Young animals are either greyer, or more yellow. Females have 10 nipples (BMNH specimens).
Baculum has an expanded and uplifted base which is orthogonal with respect to the body of
the bone (Bisikov 1967). Skull shows no peculiarities when compared to M. bobak, however
zygomatic arches are less expanded (ZyB accounts for 58.0— 67.4% CbL) and auditory bullae

Fig. 26. Skull and mandible of an adult Marmota baibacina from Central Tien Shan (ZSM 1326/1906).
Scale bar =1 cm.

Obr. 26. Lebka a mandibula adultniho jedince Marmota baibacina ze stiedniho Tan-Sanu (ZSM 1326/1906).
Metitko =1 cm.
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are more elongate (Fig. 26). Dentition as in M. bobak, the third lover molar, however, is more
robust, the lower incisor is wider and the posterior root of third lower molar bifurcates in 10%
of individuals (GroMov & ErRBAEvVA 1995, GasiLiIN & KosiNcev 2011). Dimensions (in mm,
weight in grams), males: Wy, = 5216.0 (2400-8200), HbL o5 = 547.5 (490-670), TLo, = 151.5
(110-220), HfL o, = 90.5 (71-104), ELs = 27.0 (24.0-33.0), CbLsy = 95.9 (89.8-105.7), ZgB.;
= 60.0 (54.0-65.0), MxTs, = 22.6 (20.4-25.5); females: Wy, = 4872.5 (2900-7300), HbL
=527.9 (450-630), TLos = 148.5 (115-215), HfLos = 87.3 (70-105), EL; = 27.3 (27.0-28.0),
CbLg = 93.5 (84.4-102.2), ZgBs; = 59.2 (53.4-66.0), MxTs; = 22.4 (20.9-24.4) (SLupsku et
al. 1969, and specimens in BMNH, NMNH, PMS, SMF, SZM, and ZISP). Males are on aver-
age larger; male/female ratio in CbL = 1.020 (MatE0 & KratocuviL 2013). Karyotype: 2n =
38; 66 autosomal arms (LApuNova & Voroncov 1969, Voroncov et al. 1969, BRANDLER 1999).
Marmots from Kos Agac (the Altai Mts. in Russia) displayed 2n = 37 which is due to a fusion
of submetacentric and metacentric chromosomes with subsequent loss of the small arm of the
submetacentric (BRANDLER 2003).

GEoGRrAPHIC RANGE (Fig. 27) is fragmented in the mountains surrounding the large depression
of the Balkhash Lake, i.e. in Kazakhstan, Kyrgyzstan, Russia, Mongolia, and China. The main
fragments to the north of the lake are (west to east) Akcatau (part of the Kazakh highlands),
Tarbagatai Mts. (Kalbinsk Altai), and the Altai Mts. proper in Russia, the adjacent northwestern
Mongolia and very marginally in China; to the south of the Balkas grey marmots occupy Dzun-
garian Alatau and north-eastern Tien Shan Mts. from around the Lake Issyk-Kul (Kyrgyzstan)
eastward to Chinese Xinjiang. BATBOLD et al. (2008a) plotted presence of M. baibacina for the
Kyrgyz Alatau but we were unable to find supporting evidence for this in the major Russian
sources (Kuznecov 1948, Srupsku et al. 1969, BiBikov & BERENDAEV 1978). Furthermore,
Bisikov (1967) explicitly set the western border of M. baibacina in this part of Kazakhstan and
Kyrgyzstan at ~74° eastern longitude (i.e. slightly west of Biskek).

During the 20th century, the grey marmot was poisoned in extensive campaigns aimed to
eradicate plague. Besides, grey marmots were hunted extensively for skins, meat and fat. Popu-
lations in the Tien Shan Mts. declined 4-12-fold during the second half of the century (Tororova
2005), and in Trans-Baikal Russia number of annual provision of skins dropped steadily from
2.5 million in 1910, to 280,000 in 1924, 95,000 in 1932, and 70-90,000 in 1947, to merely ~200
in 1970; in 2000, M. baibacina was declared to be a species of conservation concern (KAaRDAS
et al. 2002). It seems, however, that pressures did not much affect the overall range.

Before WWII there were several attempts in the former Soviet Union to introduce grey
marmots from the Altai Mts. into Europe where the bobak marmot M. bobak was extirpated in
large parts of its former range (see above). First translocation dates back to 1920 when 31 grey
marmots were released in Bashkortostan. During 1960s, grey marmots were still reported from
many localities (Kiris 1973, Long 2003) but none survived up to now (Oleg ASKEEV, personal
information in 2012). Next release was in 1934 to Gunibskij Plateau in the northern slopes of
the Caucasus Mts., Daghestan (SipLovskis 1976); 113 animals were released. There were 1000
marmots in several colonies in 1962, but the population crashed in 1963 and perished entirely
by 1966 (Kiris 1973), possibly due to poaching (TEmBoTtov 1972). LonG (2003) reports further
releases of grey marmots from Altai to “Onpudaiskom and Alekmonarskom” regions of the
Caucasus, but any of these is mentioned in major compilations of the Caucasian rodents (TEM-
BoTovV 1972, SipLovskir 1976). Kiris (1973) recorded a release of 234 grey marmots in Gornyj
Altajsk in 1937 in order to help a local population to recover after excessive cull.
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Fig. 27. Distribution of Marmota baibacina and M. kastschenkoi. Compiled from the following sources:
M. baibacina—Bannikov (1954), Bisikov & BERENDEV (1978), GALKINA et al. (2005a), SLupskw et al. (1969),
SMIRIN et al. (1985) and ZHANG (1997); M. kastschenkoi — BiBikov & BERENDEV (1978) and TARANENKO
(2011). Asterisks indicate M. baibacina with morphology which is transitional to M. bobak (black sym-
bols) and to M. sibirica (white symbol); from SLupsku et al.(1969) and SMIRIN et al. (1985), respectively.
Obr. 27. Rozsiteni Marmota baibacina a M. kastschenkoi. Zkompilovano z nasledujicich prameni: M.
baibacina — BANNIKoV (1954), BiBikov & BERENDEV (1978), GALKINA et al. (2005a), SLubsku et al. (1969),
SMIRIN et al. (1985) a ZHaNG (1997); M. kastschenkoi — BiBikov & BERENDEV (1978) a TARANENKO (2011).
Hvézdicky oznaduji M. baibacina jejichz morfologie vykazuje pfechodny stav smérem k M. bobak (¢erné
symboly) a k M. sibirica (bily symbol); podle SLubsku et al.(1969) a SMIRIN et al. (1985).

Although the grey marmot is regarded to be a typical mountain animal (e.g. RoGovin 1992),
a significant part of its range in Kazakhstan is at low elevations, e.g. in Kalbinskij Altai at
400-1500 m and in Tarbagataj at 1300-2000 m (Srupsku et al. 1969). Altitudinal range in the
Southern Altai Mts. is 1450-2800 m (Zin¢Enko & Prokoprov 2002) with optimal habitats between
2000 and 2800 m a. s. 1. (Prokorov & ZINCENKO 2002); the range in the Altai is 720-3500 m
in Russia (UpiN et al. 1979) and the upper border is >3000 m in Mongolia (RoGoviN 1992);
in Tien Shan the elevational range is 1200-4500 m (PoLe 1994). The highest elevations are
3400 m in DZungarian Alatau (SLupsku et al. 1969), 3500-4000 m in Tien Shan (ZimmNa 1965,
Tororova 2005), and 4525 m in Kyrgysztan (Kuznecov 1948). Main habitats are river valleys,
slopes, mountain ridges and plateaus; vegetation varies from forest steppe (e.g. in Tien Shan;
PoLE 1994), mesic meadows and mountain steppes to xeric alpine tundra (SLupsku et al. 1969,
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Bisikov & BErRenDEV 1978, Ubin et al. 1979, Prokopov & ZINCENKO 2002). In the Southern Altai
gray marmots select steep slopes which abounds with rocky cover but have only a thin soil
layer, scanty vegetation and are >250 m away from the nearest water source (Ricankova et al.
2005). In a sympatric zone with M. sibirica, M. baibacina occupies tops of ridges with alpine
vegetation. Grey marmots hibernate, depending on the region, for 6.5—7.5 months on average
but this may extend to eight months at high altitudes (BiBikov & BErenDEV 1978). Normally,
they become lethargic in September—October, exceptionally already in late July, and emerge
from burrows in March—April (Kuznecov 1948).

SuBsPECIES. Variability in colour (Fig. 25), size and proportions is well pronounced. Populations
from dry regions tend to be paler (OGNEV 1947). In six samples from Kazakhstan the mean
HbL varied between 512 and 565 mm (males) and 493-545 mm (females), and the mean re-
lative tail length (% HbL) ranged 25.5-33.4% (males) and 24.5-32.9% (females; SLupsku et
al. 1969). Other traits show interpopulation variability as well, e.g. vocalization. On the basis
of rhythmical organization of the alarm call, Nikor’skit (1994) recognized 4 dialects among
6 populations. PoLE (1994) reports interpopulational heterogeneity in frequencies of blood
groups and non-metrical cranial traits, and in the morphology of baculum.

Number of subspecies recognized is either two (the nominotypical and centralis; OGNEV 1947,
THORINGTON et al. 2012) or three (also ognevi; GRomov et al. 1965, GrRomov & ERBAEVA 1995).
Main difference is in colouration: belly is “vivid-rust-red” in centralis v. brown washed black
in the typical race (OGNEV 1963); ognevi is reportedly intermediate in this respect (GRomov
& ERrBAEVA 1995). A reconstruction of relationships based on immunological differentiation
retrieved two clusters which cut across subspecies boundaries: M. baibacina baibacina from
the eastern Kazakhstan (Lake Markakol’) grouped with M. b. centralis from Tien Shan, and
not with the nominotypical subspecies from the Altai Mts. (ZoLNEROVSKAA 2002). Because no
clear evolutionary lineages were retrieved so far in grey marmot, we refrain from adopting any
subspecific division.

Marmota kastschenkoi Stroganov et Udin, 1956 — Forest-steppe marmot

1956  Marmota baibacina kastschenkoi Stroganov et Udin. Type locality: “Tomskad obl., okr. g. Tomska,
s. Lazgino” (ZoLNEROVSKAA et al. 1989) (= Russia, western Siberia, Tomsk Region, vicinity of
Tomsk, village Lazgino).

ReMARKS. The forest-steppe marmot was for long considered to be a well defined subspecies
of M. baibacina (e.g. BiBikov & BERENDEV 1978, UpN et al. 1979, BRANDLER et al. 1999,
GALKINA & TARANENKO 2002) but was erected to a level of a species on its own on the basis of
distinct diploid number: 2n = 36 in kastschenkoi and 38 in baibacina (BRANDLER et al. 1999,
BRANDLER & BoGpanov 2002, BRanpLER 2005). For the 36 form BRANDLER (2003) suggests an
origin from the 38 cytotype through a fusion of submetacentric and metacentric chromosomes
with a subsequent loss of small arm of the submetacentric element. No matter how impressive
is a record of a deviant diploid number in karyologically conservative group as are marmots,
the available body of chromosomal evidence on its own provides only weak support for sepa-
ration of these two cytotypes as distinct species. A centric fusion is fairly simple change and
was documented also in a population of M. baibacina proper from the Altai Mts. (BRANDLER
2003). A small number of grey marmots karyotyped so far in Ko§ Agac leaves open door for
various speculations on the frequency of centric fusions in the ancestral population. Genetic
divergence between kastschenkoi and baibacina (BRANDLER et al. 2010, STeppaN et al. 2011)
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Fig. 28. Skin of Marmota kastschenkoi; adult male from the vicinity of Tomsk, Russia (SZM 6884, type
specimen). Photo by Boris KrRYSTUFEK.

Obr. 28. Kuize Marmota kastschenkoi; adultni samec z okoli Tomska, Rusko (SZM 6884, typovy jedinec).
Foto Boris KRYSTUFEK.

can be interpreted either as a low interspecific or as a deep intraspecific divergence; it is only
slightly higher than the distance separating the two subspecies of M. caudata (cf. STEPPAN et al.
2011). Therefore, we believe that kastschenkoi could be equally well treated as a subspecies
of M. baibacina. Because kastschenkoi shows at least two attributes of rarity (small range and
small population size) it would be highly desirable from the conservation point to advance
understanding on its taxonomic status.

DescriptioN (Figs. 28, 29). A marmot of same appearance as M. baibacina; tail accounts for
22-35% HbL. Hair is soft and short: 20-25 mm in summer pelage, up to 33 mm in winter pela-
ge. Hairs are yellow-brown except for brown tips and slate bases; the latter frequently narrow.
The overall appearance is grizzled brown, ochre and cream; head is dark-brown to blackish
brown. Tail is of same colour as back, with yellowish-brown to chestnut-brown terminal tip.
Ventral side is buff and claws are black (Fig. 28). Baculum is cylindrical with distal spatula
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split into two lobes edged with denticles (GALKINA et al. 2005b). Skull and dentition as in M.
baibacina; ZyB accounts for ~63% CbL (Fig. 29). Enamel on upper incisors cream to light
yellow. Dimensions (in mm, weight in grams; sexes pooled): W5 = 6026.0 (4330-8900), HbLy
=527 (450-590), TLy = 144.1 (100-181), HfL, = 86.7 (80-92), EL,=20.4 (15.5-27.0); cranial
measurements are based on 2 males & 1 female: CbL = 92.0, 100.4, 98.0, ZgB = 57.7, 63.1,
61.1, MxT = 25.1, 24.4, 23.1 (BranpLER 2003, and specimens in SZM and ZFMK). GALKINA
& TARANENKO (2002) and GALKINA et al. (2005b) report ranges in body mass 3—6.3 kg in spring
and 4.6-8.9 kg in the autumn; CbL =101.1 (94.5-107.5 mm); the following maximal values are
also quoted: W = 12 kg (needs confirmation), HbL = 660 mm. Karyotype: 2n = 36 (BRANDLER
1999, 2003), differs from a 38 cytotype which is typical of M. baibacina in a tandem fusion
TSI 5/7 (BEKLEMISHEVA et al. 2011).

Fig. 29. Skull and mandible of Marmota kastschenkoi; adult male from the vicinity of Tomsk, Russia
(SZM 6884, type specimen). Scale bar = 1 cm.

Obr. 29. Lebka a mandibula Marmota kastschenkoi; adultni samec z okoli Tomska, Rusko (SZM 6884,
typovy jedinec). Méfitko = 1 cm.
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GEOGRAPHIC RANGE (Fig. 27). It is in southwestern Siberia (Novosibirsk District and the northern-
-most part of Gorno Altajsk) and is bordered by the following rivers: Ob to the west, Tom’ to
the northeast, and Ob and its tributary the Bia in the south (BiBikov & BERENDEV 1978). Rivers
pose strict borders: all known localities are on the right bank of the Ob; very few localities are
on the right bank of the Tom’ and on the left bank of the Bia (Bisikov & BERENDEV 1978, TARA-
NENKO 2011). In the past forest-steppe marmots possibly reached rivers Ket’ and Vastigan in the
north (LapTEV 1958) and fossils were reported from the Enisej river basin around Krasnodarsk
(Taranenko 2011). Current population of M. kastschenkoi is most probably isolated from the
Altai population of M. baibacina by the forest zone; in the north forest-steppe marmots are
bounded by the taiga zone (TARANENKO 2011).

The entire range is <300 km in a north-south direction (from Tomsk till Bijsk) and <200 km
in west-east direction (estimated as 500 km and 400 km, respectively, by GALKINA & TARANEN-
ko 2002). Population was estimated at 7500 individuals in 2000 and 7900 in 2004 (MASHKIN
& KoLesnikov 2005); an estimate from 1960s reported 18,000 marmots (BiBikov & BERENDEV
1978) and UpiN et al. (1979) stated 13,000 individuals for forest-steppes of the Salair range.
TARANENKO (2011) claims that number remained stable at ~14—16,000 individuals over the last
50 years.

No other Palaearctic marmot is so closely tied to a forest as M. kastschenkoi. Its range entirely
overlaps with a narrow west to east stretching zone of forest-steppe (lesostep), which is boun-
ded by taiga in the north, and dry steppes and mountain forests to the south. Marmots inhabit
undulating landscape, steep terraces and slopes, but avoid flat surface. Preferred are floristically
rich grasslands in a shadow of scattered birch (Betula), ash (Fraxinus) and pine trees (Pinus)
(LaprTEV 1958, BiBikov & BERENDEV 1978). In late 1990s, this marmot was reported for the first
time from close proximity of human settlements (KaLAGIN 2002). Altitudinal range is 180-350 m
a. s. L., exceptionally up to 450 m (TaraNENkO 2011). Forest-steppe marmot hibernates from
mid-August — early September till late March—April (TARANENKO 2011), i.e. 6.5 months on
average (BiBikov & BERENDEV 1978).

SusspECIES. None recognized, a monotypic species.

Species group camtschatica

Traditional phylogenetic reconstructions which relied on morphological characters failed to
recognize close relationships among the 3 species which are currently in this group. More
frequently, M. sibirica and M. himalayana were linked to M. bobak, while M. camtschatica
was regarded to be close to M. marmota (ELLERMAN & MORRISON-ScOTT 1951), or as an inter-
mediate between bobak and marmota (GroMov et al. 1965). Monophyly of the camtschatica
group received strong support in molecular analyses. M. camtschatica hold basal position in
the group and M. sibirica and M. himalayana are sister species (STEpPAN et al. 2011). The group
diversified in the easternmost periphery of the Palaearctic marmots.

Marmota sibirica (Radde, 1862) — Tarbagan marmot

1859  Arctomys bobak, var. sibirica Maak. Nomen nudum.

1862  Arctomys bobak var. sibirica Radde. ALLEN (1940: 714) stressed that “Radde unintentionally became
the authority for the subspecies, stating that Brandt in a forthcoming publication proposed to call
the variety of Siberia by the name A. b. [= Arctomys bobak] sibirica, basing his account largely
on that of Pallas” and concluded “It is not known to me whether any of his material is still extant.”
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Indeed, there are three specimens in the Zoological Institute of Russian Academy of Sciences in
St. Petersburg (ZISP), collected by G. I. RApDE himself (Baranova & Gromov 2003: 21); OGNEV
(1947: 273) designated as a lectotype the voucher “No. 2095” (Baranova & Gromov 2003: 21),
collected on 25 March 1856 in “Kulusutaj bliz oz. Torej-Nor, Ugo-vost. Zabajkale” (= Kulusutaj
near lake Torej-Nor, Cita [also Chita] Region, south-eastern Siberia, Russia). The type locality is
therefore Kulusutaj.

1910  Arctomys robustus KaSenko. From OGNEv (1963: 235), who stressed: “Not Arctomys robusta of
Milne-Edwards”. Kasenko (1910) attributed robustus to MILNE-EDWARDS (see under M. hima-
layana) which means that OGNEV’s (. ¢.) combination of the species name and the authority is
erroneous.

1922 Arctomys dahurica Dybowski. Type locality: “Daurskie stepi” (= Daurian steppes) (OGNEV 1947:
273). All authorities (OGNEV 1947, ELLERMAN & MoRRIsoN-ScoTT 1951, PAviinov & RossoLivo
1987) consider this name to be nomen nudum.

1949  Marmota sibirica caliginosus Bannikov et Skalon. Type locality: “Mongolia, Hangaj, Sara-usu”
(= Mongolia, Khangai Mts., river Shara-Usu Gol).

ReMaRks. In the past, M. sibirica was frequently reduced to a subspecies of M. bobak (ALLEN
1940, ELLERMAN & MORRISON-ScOTT 1951, BaNNIKOV 1954, Bisikov 1967, CorBET 1978, STUBBE
& CHotoLcHU 1968, Bisikow 1996, ZHanG 1997); rank of species on its own was claimed for
sibirica by a number of Russian authors: OGNEV (1947), Gromov et al. (1965), Letov (1978),
NekipeLov (1978), Svecov (1978), SokoLov & OrLov (1980), PavLinov & RossoLiMo (1987),
Rocovin (1992), GRoMov & ErRBAEVA (1995), and Paviinov & Lissovsky (2013).

Phenotypic hybrids between M. baibacina and M. sibirica were reported from the zone of their
sympatry in Mongolian Altai around Dalun. Contact zone is presumed to be due to a secondary
contact. Tarbagans occupy river valleys with high primary productivity while grey marmots (M.
baibacina) occur on slopes of ridges. The hybrids, which are rare, are restricted to suboptimal
marginal habitats on mountain slopes. In allopatry tarbagans slightly expand their niche and
populate also the ridges (SMIRIN at al. 1985, Rogovin 1992).

M. sibirica or its ancestor occupied the Trans-Baikal region already during the Middle Pleis-
tocene (ERBAJEVA & ALEXEEVA 2009b).

Fig. 30. Siberian marmot or tarbagan Marmota sibirica. a — Hustai, Mongolia (photo courtesy Hermann
ANSORGE), b — Central Mongolia (photo courtesy Nedko NEDYALKOV).

Obr. 30. Svist’ sibif'sky neboli tarbagan Marmota sibirica. a—Hustai, Mongolsko (foto Hermann ANSORGE),
b — stfedni Mongolsko (foto Nedko NEDYALKOV).
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DescriptioN (Figs. 30-32). Medium sized marmot with tail equaling ~%4 HbL (range = 24-33%
HbL). Fur is short (~11-20 mm, guard hair in summer pelage 18-20 mm long, in winter pe-
lage up to 30 mm) and thick; hairs with short slate basal band, followed by a broad whitish to

Fig. 32. Skull and mandible of Marmota sibirica; adult specimen from the Mongun-Tajga Mts., Tuva,
Russia (SZM 23792). Scale bar =1 cm.

Obr. 32. Lebka a mandibula Marmota sibirica; adultni jedinec z pohoii Mongun-Tajga, Tuva, Rusko
(SZM 23792). M¢ritko = 1 cm.

e

Fig. 31. Skins of Marmota sibirica in dorsal and ventral view to show variability in colour. a — a fulvous
individual from Mongolia (BMNH 1937.6.12.9); b — subadult from Burun Urt, Mongolia (MNM 74.2.2);
¢ — adult male from the Mongun-Tajga Mts., Tuva, Russia (SZM 25974). Photo by Boris KrRYSTUFEK.
Obr. 31. Balky Marmota sibirica z hibetni a bfi$ni strany, které ukazuji variabilitu v jeho zbarveni. a— Zlu-
tavy jedinec z Mongolska (BMNH 1937.6.12.9); b — suadultni jedinec z Burun Urt, Mongolsko (MNM
74.2.2); ¢ — adultni samec z pohoti Mongun-Tajga, Tuva, Rusko (SZM 25974). Foto Boris KrRYSTUFEK.
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cream-fulvous band and an extensive buffy or brown tip. The overall appearance is lighter and
more fulvous than in other marmots (Fig. 30); light underfur is mottled by brown tips from
the occiput to tail. Some animals tend to be browner, other more fulvous (Fig. 31). The top of
the head from the nose to about the level of the ears is uniformly brown (from “seal brown” to
“vandyke brown”; ALLEN 1940); cheeks are light yellow to buff, and the ears are whitish-ful-
vous. Flanks are lighter than back; the limbs and feet are nearly uniformly pale ochraceous to
bufty. Belly and lips are fulvous to ochraceous, usually more intense on a throat and on chests,
shaded light-gray on the belly. The inguinal region is stained blackish in some individuals. The
proximal tail is of same colour as body, the terminal !/;-'/, is darker (rusty-brown to black).
Young are paler (olive-grey; OGNEv 1947) with light-brown head. Baculum is of conical shape,
tapering towards its uplifted tip; the base is robust (BiBikov 1967). Females have six pairs of
nipples (Moore 1961). Skull shows no peculiarities; zygomatic arches are moderately expanded
(ZgB =53.9-69.1% CbL,; Fig. 32). In western Mongolia, tarbagans have on average wider skull
relative to its length (ZgB = 62.2-69.8%) than grey marmots (ZgB = 59.1-67.6% CbL; SMIRIN
et al. 1985). Posterior edge of nasals frequently truncated and shifted backward (cf. SMIRIN et
al. 1985); their anterior edge ends more posteriorly than in baibacina. The rostrum is more
robust than in the bobak group, and processus nasalis ossis premaxillae is wider than the nasal
bone (narrower in the bobak group). Teeth with no peculiarities; enamel on the anterior surfa-
ce of incisors yellowish-white to light orange. Dimensions (in mm, weight in grams), males:
W,; = 4936.5 (2350-7200), HbL;, = 498.6 (428-570), TL,; = 132.2 (90-155), HfL,; = 86.9
(77-110), EL,3=26.5 (21-33), CbLs, = 91.3 (81.3-103.2), ZgBs; = 57.1 (49.0-63.6), MxT,, =
21.5(20.1-22.9); females: W5 =4096.3 (2450-6400), HbL 5 = 458.7 (402-503), TL,, = 128.3
(115-145), HfLs = 84.2 (76-90), ELs = 23.0 (20-29), CbL, = 87.2 (78.1-97.3), ZgB,; = 55.3
(47.7-62.4), MxT5, =21.1 (19.0-22.4) (OGNEV 1947, TINNIN et al. 2002, STUBBE & CHOTOLCHU
1968, and specimens in AMNH, MNM, SMF, SZM, and ZISP). OGNEv (1947) reports body
mass of up to 8 kg. Males are larger; male/female ratio in CbL = 1.060 (MATEJU & KRATOCHVIL
2013). Karyotype: 2n = 38 (LApuNova & Voroncov 1969).

GEOGRAPHIC RANGE (Fig. 33). Main part of the range is in Mongolia, wherefrom extends to adja-
cent Russia in the north and China (Nei Mongol and Heilongjiang) in the east. In the west, the
Altai Mts. pose the main barrier to tarbagans; in the east these marmots cross a north-to-south
oriented Great Khingan Mts. and reach in the east the rivers Liao-che and Nun-fiang. In the north,
tarbagans occupy Trans-Baikal region (Russia) in the Province of Tuva (the northern border is
on the southern-most tributaries of the Enisej River), in Buryatia (south of Baikal Lake), and
in the Cita Region (between the rivers Ingoda and Amur). In the south tarbagans occupy the
DZungarian Gobi and the range border is posed by Gobi itself. To the north of Gobi, tarbagans
are widely spread, except for the Great Lakes Depression in western Mongolia.

Tarbagan is characteristic for “empty stretches with open horizons” (OGNEV 1947) and of
a high-altitudinal steppe (Bannikov 1954, UpiN et al. 1979). Inhabited is short-grass steppe in
flat plains, rolling hills, mountain slopes and plateaus, and river valleys. Grass is mainly low
(10-20 cm high) and covers ~30-80% of the ground (Svecov 1978). The preferred habitat is
gently undulating landscape of steppe and rocky outcroppings (OGNEV 1947), however extensive
areas of scree are avoided (SvEcov et al. 1980a). Proximity of water is avoided and tarbagans
stay for at least 100—150 m (preferably 300-350 m) away from the banks of rivers and lakes
(Bannikov 1954). These marmots occupy marginally also forest-steppe, but only exceptionally
inhabit sparse woodland (OGNEV 1947). In the mountains they go up to 3600-3800 m a. s. 1.
(Bannikov 1954). Tarbagans hibernate from mid-September — October until March — mid-April,
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Fig. 33. Distribution of Marmota sibirica. Compiled from: total range — CLARK et al. (2006); Mongolia
—Bannikov (1954), SMIriN (1985), Bisikov et al. (1990); Russia — Letov (1978), NexipELov (1978), SvEcov
(1978), Svecov et al. (1984); China — Znana (1997). For explanation of the asterisk see Fig. 27.
Obr. 33. Rozsiteni Marmota sibirica. Zkompilovano z: celkovy areal rozsiteni — CLARrk et al. (20006);
Mongolsko — BanNikov (1954), SMIRIN (1985), BiBikov et al. (1990); Rusko — Letov (1978), NEKIPELOV
(1978), Svecov (1978), Svecov et al. (1984); China — ZHANG (1997). Hvézdigka viz obr. 27.

i.e. 67 months (BiBikov 1967). Tarbagans were hunted by man since ever and the cull was
very high already a century ago; e.g. 2.984 million skins were sold in Mongolia in 1907 and
3.22 million in 1910 (Bannikov 1954). In a relatively small Tuva population the annual bag
was >20,000 marmots before 1946, 6500—21,000 animals in 1950s and 1960s, but dropped to
70 skins in 1971 (UbiN et al. 1979); note that population estimate in 2000 for the entire Russian
range was 92,000 tarbagans (MasHkIN & KoLgsnikov 2005). Excessive hunting in Mongolia
caused a 70% population decline since 1990 and fragmented the range (BatoLD et al. 2008b).
A survey in 2007 yielded ~8 million tarbagans for Mongolia (KoLesnikov et al. 2009).

Susspecies. Two subspecies are recognized, the nominotypical from northeastern Mongolia
and adjacent China, and caliginosus from western and central Mongolia, and probably Tuva
in Russia (GroMov et al. 1965). Their geographic borders are seemingly not resolved and we
are unaware of any evidence that these subspecies represent distinct evolutionary lineages.
Because THORINGTON et al. (2012) claim that “No description is available” for caliginosus, we
repeat a brief diagnosis as quoted in Gromov et al. (1965): in comparison with the nomino-
typical subspecies, caliginosus is said to have larger dimensions, longer fur, darker back, and
narrower anterior part of nasals.

Marmota himalayana (Hodgson, 1841) — Himalayan marmot

1841  Arctomys himalayanus Hodgson. Type locality: “The habitat of this species is the Himalaya, and
Kachar rarely, and very commonly the sandy plains of Tibet”. BLanrorD (1875) noted that the
species was described from “the Kachar of Nepal and the plains of Tibet”. ELLERMAN & MORRI-
soN-ScotT (1951) fixed “Nepal” to be the type locality; ZHANG (1997) quotes “Southern Qinghai
— Xizang Plateau”, China.
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1843

1846

1847

1872

1879

Arctomys hemachalanus Hodgson. Type locality: “Habitat the Himalaya with the Bhote pergannahs
or Cachar in the immediate vicinity of the snows”. ELLERMAN & MorrisoN-ScotT (1951) quoted
“Nepal”.

Arctomys tibetanus Gray. New name to replace Arctomys hemachalanus Hodgson 1843 (see
Branrorp 1875).

Arctomys tataricus Jameson. BLANFORD (1875) wrote: “In 1847 the ‘larger Himalayan marmot’
was described by Dr. Jameson as Arctomys Tataricus.” Although BLANFORD abbreviated citation of
Jameson’s paper (“L Instit. 1847, XV, p. 384”), he claimed subsequently (BLanForD 1879: 36) that
“this reference is quoted from ‘Wiegman’s Archiv’, no copy of the work named being available”.
‘We were unable to trace the quoted paper by Jameson.

Arctomys robustus Milne-Edwards. Type locality: “Moupin” (= Baoxing County, Sechuan, China).
RobE (1945: 25) gives the locality of the type specimen as “Thibet oriental”.

Arctomys hodgsoni Blanford. New name proposed for Arctomys hemachalanus.

REMmARKS. In the past considered either as a subspecies of M. bobak (JERDON 1867, ELLERMAN
& MOoRRISON-ScoTT 1951, CorBET 1978) or a species on its own (BLANFORD 1891, ALLEN 1940,
Gromov et al. 1965, Bisikow 1996, ZHANG 1997).

DescripTioN (Figs. 34-36). Large and robust marmot with tail of ~'/, HbL (range = 17.4-32.7%
HbL). Fur is short (15-20 mm) and rush, dense above, scanty on the belly. Hairs are dark-brown

Fig. 34. Himalayan marmots Marmota himalayana. a — Xiahe, Gansu Province, China, 3050 m a. s. 1.
(photo courtesy David KrAL); b, ¢ — Ladakh, India (photo courtesy Vit TEiRovskY). Note the worn-out
stage of pelage in specimens on Fig. c.

Obr. 34. Svist himalajsky Marmota himalayana. a — Xiahe, provincie Gansu, Cina, 3050 m n. m.(foto
David KrAL); b, ¢ — Ladak, Indie (foto Vit TEJROVSKY). Zajimavé je opot i ebeni srstiu sviStli na obr. c.
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Fig. 35. Skin of Marmota himalayana; adult male from between the Mekong and the Yellow River, China
(BMNH 22.9.1.82). Photo by Boris KRYSTUFEK.

Obr. 35. Balk Marmota himalayana;, adultni samec z oblasti mezi Mekongem a Zlutou fekou, Cina (BMNH
22.9.1.82). Foto Boris KRYSTUFEK.

to slate at base (up to the proximal % of length), light-yellow or sandy-brown for the rest; black
tips give the dorsal side a uniformly mottled yellow-black appearance. Front-head is darker
brown, occasionally black. Brown face has pale-buff orbicular ring; the snout is rusty in some
animals, cheeks and ears are buff or rufescent (Fig. 34). Proximal tail is of same colour as the
back, and the tip is brown to blackish. Flanks are paler and less grizzled than back, feet are
buff or yellow. Underside is “orange-buff” (ALLEN 1940), hairs usually yellow to base (Fig.
35). Fur is softer and more greyish in young marmots. Females have 12 nipples. Skull shows
no peculiarities; zygomatic arches are moderately expanded (ZgB = 59.1-68.5% CbL), brain-
case is elongate and the auditory bullae are relatively short (Fig. 36). Enamel on the incisors
is white to light yellowish. Dimensions (in mm, weight in grams): W, = 5931.4 (3250-8000),
HbL,5;=589.8 (460—730), TLy; = 155.9 (112-193), HfL ;= 93.3 (78-105), EL,,=25.9 (19-37),
CbL,s=103.5(92.1-114.9), ZgB;, = 64.9 (58.1-67.0), MxT,, = 24.1 (22.0-25.5) (ALLEN 1940,
ELLERMAN 1940, GroMov et al. 1965, RoBERTs 1997, and specimens in BMNH, NMNH, ZISP,
and ZSM). HorrmanN & Smrta (2008) give the range for body mass: W = 4000-9215 grams.
Sexual dimorphism in size is well pronounced by marmot’s standards; male/female ratio in CbL.
=1.029 (MatEs0 & KratocHviL 2013). Karyotype: 2n = 38 (L1 et al. 20006).
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GEOGRAPHIC RANGE (Fig. 37) covers the high plateau of Tibet and Qinghai in China, reaching
marginally (in a northwest-to-southeast direction) the southern Xinjiang and Gansu, western
Sechuan and northern Yunnan (all in China); there is either lack of data in the western Tibet
plateau, or a genuine absence of the Himalayan marmot there. The southern margin is in the
Himalayas from (east-to-west) India (Arunachai Pradesh, western Assam, Sikkim, Uttar Pradesh,
Uttaranchal, Himachal Pradesh, Jammu and Kashmir), Bhutan, Nepal and Baltistan in the extreme
north-eastern Pakistan. The western border is possibly determined by the competitive exclusion
by M. caudata. We accepted ZHANG (1997) as the most reliable source of distributional data for
China; map in HorFFMANN & SMiTH (2008) plots the northern border much more northwards.

Fig. 36. Skull and mandible of Marmota himalayana; adult female from the elevation of 5370 m a. s. 1.
in “Tibet” (ZSM 1906/388). Scale bar =1 cm.

Obr. 36. Lebka a mandibula Marmota himalayana; adultni samice z nadmoiské vysky 5370 m v “Tibetu”
(ZSM 1906/388). M¢titko = 1 cm.
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Fig. 37. Distribution of Marmota himalayana. Compiled from ZuanG (1997) and MoLur et al. (2005).
Obr. 37. Rozsiteni Marmota himalayana. Zkompilovano z ZHANG (1997) a MoLur et al. (2005).

Himalayan marmots occupy short grass steppe and alpine meadows on plateaus, mountain
slopes and in valleys, between the tree-line and the permanent snow line (>3000 m in the Hi-
malayas; JERDON 1867); precipitation is low and the habitat is described as “bleak dry plateau”
(BLanFoRrD 1891) or “alpine desert” (RoBERTS 1997); occasionally rocky outcroppings are present
(MrtcHELL 1977). Preferred is alluvial soil which allows for burrowing (Nikor’ski1 & Urax 2006).
Elevational range is 3000-5500 m a. s. I. in Nepal (NikoL’skn & Urak 2006), 3960-4270 to
5500 m (13,000-14,000 to 18,000 ft; BLANFORD 1891), and 3750-5200 m in China (HOFFMANN
& Swmirth 2008). Hibernates for 7.5 months on average (ARMITAGE & BLumsTEIN 2002).

Susspecies. Two subspecies are frequently recognized: robusta and the nominotypical (ALLEN
1940, GroMov et al. 1965, ZuANG 1997, HorrMANN & Smita 2008); ELLERMAN (1940) and THo-
RINGTON et al. (2012) questioned their validity and we accept their reservation.

Marmota camtschatica (Pallas, 1811) — Black-capped marmot

1811  Arctomys baibak camtschatica Pallas. Type locality: “... vivit et in Camtschatcam ...” (= lives in
[the peninsula of] Kamchatka), north-eastern Siberia, Russia.

1844  Arctomys baibac varietas camtschatica Brandt. Unjustified emendation of baibak by changing the
terminal letter (k) to (c) to accord standards of classical Latin script. See comments under M. bobak.

1901  Arctomys bungei Kasenko. Type locality: “v’verhovah r. Omoloa (severnyj konec’ Verhoanskago
hrebta)” (= in the upper reaches of the Omoloj River, the northern end of the Verhoansk Mts.),
north-eastern Siberia, Russia.
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1902  Arctomys cliftoni Thomas. Type locality: “Verkiansk Mountains, Yakutsk, N. E. Siberia” (= Ver-
hoansk Mts., north-eastern Siberia, Russia).

1922 Marmota doppelmayri Birula. Nasonov (1922: 8) was the first who mentioned “Marmota doppel-
mayri (Bir.)” in a list of new acquisitions of the Zoological Museum of the Russian Academy of
Sciences, St. Petersburg. No further information is provided. Most probably, no other description
was published, however the name was considered as available by OGNEv (1947) who assigned
the lectotype from the locality “Istoki reki Nergili (bereg Bajkala), v 50 km k severu ot Svatogo
Nosa” (= Upper reaches of the Negrila River (eastern shore of the Lake Baikal), 50 km north from
the Svatoj Nos peninsula, Central Siberia, Russia).

RemARkS. Earlier authors saw the closest relative to M. camtschatica in two Nearctic marmots,
M. caligata (ELLERMAN & MoRrRrisoN-ScoTT 1951, OGNEV 1947) or M. broweri (Rausch 1977,
HorrmanN et al. 1979, Lyapunova et al. 1992); both hypotheses were rejected in a phylogenetic
analysis based on cyt b gene (STEppaN et al. 1999). Late Pleistocene remnants are known from
Anadyr (shores of the Bering Sea; Gromov et al. 1965) and from Trans-Baikal region (ERBAJEVA
& ALEXEEVA 2009D).

DescriptioN (Figs. 38—40). Small marmot with short tail (TL =20-25% HbL). Fur is thick, soft,
long (up to 40 mm) and flufty; winter fur is longer and more soft, summer fur is more shaggy,
greyer and less speckled black (Fig. 38). The overall appearance of dorsal side is of black and
white (or black and buff) and is due to the presence of three bands on guard hair: dark at the
base, light in the middle, and dark again at the tip; the wooly underfur is dark with white tips
(HorrmanN et al. 1979). The back is darkest along the spine. Characteristic is a black-brown cap
from the tip of the snout to below the eyes and behind the ears; sandy to orange ears strongly
contrast the dark cap (Figs. 38, 39). The cheeks are pale yellow or buff, flanks like back but

N S

Fig. 38. Black-capped marmot Marmota camtschatica camtschatica (Kamchatka, Russia). Photo courtesy
Vit TEIROVSKY.

Obr. 38. Svist’ ¢ernohlavy Marmota camtschatica camtschatica (Kamcatka, Rusko). Foto Vit TEs-
ROVSKY.
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Fig. 39. Skins of Marmota camtschatica camtschatica from Kamchatka, Russia: a —unsxed adult (BMNH
58.11.18.3), b — adult male (BMNH 69.4.20.1). Photo by Boris KRYSTUFEK.

Obr. 39. Balky Marmota camtschatica camtschatica z Kamcatky, Rusko: a — adultni jedinec nezndmého
pohlavi (BMNH 58.11.18.3), b — adultni samec (BMNH 69.4.20.1). Foto Boris KrRYSTUFEK.

paler. The thick, cylindrical tail is heavily clouded by dark hair tips and is blackish brown on
its distal half. The ventral side is intense rusty-ocher, and speckled with brown hairs. Paws
are ocher, and the two proximal plantar pads are distinctly elongate (HorFmaNN et al. 1979).
Baculum has a distal spatula with up to 5 denticles on its edge (Kapitonov 1978a). Females
have 5-6 nipples (HorrmanN et al. 1979). Apart from its small size the skull does not differ
appreciably from other marmots. It is low and rather narrow (ZgB = 60—-65% CbL), with a long
rostrum and small bullae. The mandible is long and low, coronoid process is rather weak (Fig.
40). Teeth show no peculiarities; enamel on the incisors is whitish to light-yellowish. Ranges
for dimensions (in mm, weight in grams): W = 1650-5400, HbL = 394-615, TL = 110-155,
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HfL = 65-91, EL = 24-30, CbL = 80.4-100.4, ZgB = 49.9-62.2, MxT = 18.0-23.0 (Krivo-
SEEvV 1984 and sources quoted below under “Subspecies”). Black-capped marmot is sexually
dimorphic with a male/female ratio in CbL = 1.024 (MATEU & KraToCcHVIL 2013); dimensions
are subjected to considerable geographic variation (cf. account on “Subspecies”). Karyotype:
2n =40 (Lyapunova et al. 1992).

GerocrarHIC RANGE (Fig. 41). A species endemic to Russia with fragmented range extending
from the Lena River and the Baikal Lake in the west to the Sea of Bering in the east; the
northern border is on the shores of the Arctic Sea, the southern one is on the Okhotsk Sea and
the Baikal. The largest contiguous populations are in three main parts: (i) along the Bering
coast in Kamchatka and the Koriaksk Highlands, (ii) between the rivers Lena — Aldan and the

Fig. 40. Skull and mandible of Marmota camtschatica camtschatica; adult male from Kamchatka, Russia
(SZM 50042). Scale bar =1 cm.

Obr. 40. Lebka a mandibula Marmota camtschatica camtschatica; adultni samec z Kamcatky, Rusko
(SZM 50042). Me¢titko = 1 cm.
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Fig. 41. Distribution of Marmota camtschatica. Compiled from the following sources: total range — Ka-
piToNov (1978a), BoBrov et al. (2008); north-eastern Siberia — Krivosegv (1993), Baikal region — Svecov
et al. (1984). Borders among subspecies are from Kapitonov (1978a) and Bisikow (1996). Introduction to
northern Kuriles is shown in scarlet colour. Subspecies: 1 — Marmota camtschatica camtschatica; 2 — M.
c. bungei; 3 — M. c. doppelmayeri.

Obr. 41. Rozsiteni Marmota camtschatica. Zkompilovano z nasledujicich pramenti: celkovy areal rozsi-
feni — Kapitonov (1978a), Bosrov et al. (2008); severovychodni Sibif — KrivoSeev 1993, oblast Bajkalu
— Svecov et al. (1984). Hranice mezi poddruhy jsou podle Kaprronova (1978a) and Biikowa (1996).
Vysazeni na severni Kurily je vyznaceno fialové. Poddruhy: 1 — Marmota camtschatica camtschatica;
2 — M. c. bungei; 3 — M. c. doppelmayeri.

Kolyma in the Momsk, Cersk and Verhoansk highlands, and (iii) to the north and northeast of
the Baikal Lake. There is number of small isolates scattered throughout the entire range. Our
map relies primarily on Kapitonov (1978a); presence on the Tajgonos Peninsula, not recorded
by Karitonov (l.c.) seems to be well supported (Krivoseev 1993, Bosrov et al. 2008) and was
therefore included. On the other hand, we did not accept the presence in the central part of the
Kolyma Highlands which is mapped only in TsytsuLiNa (2008).

The habitat is barren arctic tundra and alpine vegetation. Large proportion of range is on
permafrost (Karitonov 1978a) and in some areas (e.g. Kamchatka) the snow cover is absent
for only 3.5-4 months (MosoLov & Tokarsky 1994). Specifically, the black-capped marmot is
tied to dry plateaus and slopes (frequently steep ones with inclination of up to 30-50°), short-
-grass meadows on more gentle (15-30°) slopes of volcanic plateaus (“doly”), glacial circques,
accumulations of rocks and boulders in moraines, and rocky coastal slopes. Elevational range
is from sea level up to 2000 m (Kapitonov 1978a, Svecov et al. 1984) but there are significant
differences among regions. Along the Arctic coast marmots go up to 200400 m a. s. L, in the
mountain tundra further south up to 400-500 m, in taiga and the forest-tundra they occupy a zone
from the timber line and up to 600-1200 m a. s. I. (ZHELEZNOV 1994); in the Baikal region the
black-capped marmot similarly occurs from the timber line at 1300-1400 m a. s. 1. up to the
highest mountain peaks at 2000 m (Svecov et al. 1984); altitudinal range in Yakutia is from
20-25 m a. s. 1. in the delta of the Lena, till 1400—1500 m (Tavrovski et al. 1971); in eastern
Kamchatka marmots go up to 1600 m a. s. I. (MosoLov & RassoHINA 1999). These animals
hibernate longer than other marmots, i.e. from the second half of September — early October
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until May; they are active for 5.5-6 months near the sea and for 4—4.5 months further inland
(BiBikov 1967, KariToNov 1978a).

Black-capped marmots were in steady decline throughout the entire 20th century in all main
population segments: in the Baikal region (Svecov et al. 1984), between the Lena and the Kolyma
in the Yakutsk area (Tavrovsku et al. 1971), and to the east of Kolyma in the Kamchatka segment
(Krrvoseev 1993). The entire population was estimated at 130,000 individuals in 1965-1970
(BoBrov et al. 2008), at 289,000 in 2000, and at 160,000 in 2004 (MAsHKIN & KoLEsNIKOv 2005).
A population on the Hologos River (a tributary of the Indigirka), which was extirpated, was
re-established in 1954 through a translocation using black-capped marmots from the Momsk
Highland. Another translocation was in 1963 of marmots from the Tuora-Sis Highlands which
were released on the right bank of the Lena (Kapitonov 1978a). And finally, 43 marmots from
Kamchatka were released in 2003 on the Is. Paramusir (Kuril Islands). This population, still
present in 2005 (Bosrov et al. 2008), is the only insular occurrence of M. camtschatica.

Susspecies. Of the tree subspecies, which are recognized by the great majority of authors (OGNEV
1947, GrRoMov et al. 1965, GrRomov & ERBAEVA 1995, Boeskorov et al. 1999, THORINGTON et al.
2012), doppelmayeri is morphologically the most distinct. In general, the eastern nominotypical
subspecies is the largest and the darkest, the western-most doppelmayeri is the smallest and
the least black, and the geographically intermediate bungei is transitional also in morphology.
Besides, there is significant variation in the position of NORs in chromosomes, and BoyEskorov
etal. (1994) suggested that M. camtschatica should be regarded as a “superspecies”. Molecular
markers, however, retrieved modest divergence between the two subspecies (camtschatica and
doppelmayeri) which are geographically the most apart and morphologically the most diver-
gent (STEPPAN et al. 2011). Museum specimens can be reliably classified into one of these two
subspecies by size alone; bungei however overlaps, particularly with the nomintypical race,
and cannot be satisfactory defined morphologically.

Marmota camtschatica camtschatica

SyNoNyMs. No junior synonyms.

DescripTioN (Figs. 38—40). The largest subspecies, with the longest tail and ears, and with the
darkest pelage. Back is dark brown to blackish, i.e. of same colour as the front head which
is, together with the terminal tail, the darkest part of the animal (OGNEV 1947, BOESKOROV et
al. 1999). The central band in dorsal guard hair is buff to ivory-yellow, ventral guard hairs
tend toward deep-chestnut (HorrmMANN et al. 1979). Baculum is longer, distal spatula is less
expanded, with up to one single ill-developed denticle (invariably on the left half) (Kapritonov
1978a). Incisive foramen is a dot- or a slit-like; interpterygoid space is narrower (BOESKOROV
et al. 1999). External dimensions for both sexes (in mm, weight in grams): W, = 4550.0
(3400-5400), HbL,, = 501.7 (498-540), TL, = 115, 132, HfL, = 85, 91, EL, = 30. MosoLov
& Tokarsky (1994) report the following maxima for a population from the Yartinaya River:
HbL =57 cm, W =4.5 kg. Skull dimensions (in mm), males: CbL,, =95.8 (90.2-100.4), ZgB,,
=58.9(56.7-62.2), MxT,, =21.3 (19.3-23.1); females: CbL,,; =90.1 (87.8-92.6), ZgB,, = 56.0
(53.0-58.1), MxT,; = 20.8 (20.0-22.1) (KapitoNov 1978a, CErRNAVsKL 1984, BOESKOROV et al.
1999, and specimens in SZM and ZISP).

GEOGRAPHIC RANGE. The eastern portion of the species’ range eastward of the Kolyma River
(Fig. 41). Population estimated at 234,000 individuals in 2000 and 105,000 in 2004 (MASHKIN
& KoLesnikov 2005).
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Marmota camtschatica bungei

SyNoNYM. cliftoni.

DescripTioN. The subspecies bungei shows transitional characteristics in all morphological traits
which were studied so far: size, colouration, and the peculiarities of cranial structure. It is paler
than ssp. camtschatica, and dark front-head is clearly distinct from the back (OGNEV 1947, BOES-
Korov et al. 1999). The central band in dorsal guard hair is ivory to light-yellow, ventral guard
hairs tend towards rufous (HorrmanN et al. 1979). Incisive foramen is oval, dot-like or slit-like;
width of interpterygoid space varies (Boeskorov et al. 1999). There is considerable amount of
interpopulation variability in this subspecies (Boeskorov et al. 1999). External dimensions for
both sexes (in mm, weight in grams): W5 = 3539.6 (2150-5010), HbL,s = 541.2 (460-615),
TL;,=129.1 (110-145), HfL,s="77.1 (65-85), EL,5 = 25.8 (24-28). Skull dimensions (in mm),
males: CbLs; =90.5 (84.0-98.8), ZgB,s=56.0 (50.6-59.5), MxTs; =20.4 (18.9-22.1); females:
CbL,, = 88.3 (85.6-93.7), ZgB,, = 54.6 (51.5-58.8), MxT,s = 19.8 (18.0-21.1) (TavrOVSKU et
al. 1971, KaprroNov 1978a, CERNAVsKD 1984; BoEskorov et al. 1999, and specimens in AMNH
and ZISP).

Fig. 42. Skin of a female Marmota camtschatica doppelmayeri from Barguzinskij Reserve in the upper
reaches of the Urdikan River, Buryatia, Russia (SZM 49341). Photo by Boris KRYSTUFEK.

Obr. 42. Kuize samice Marmota camtschatica doppelmayeri z Barguzinské reservace na hornim toku feky
Urdikan, Burjatsko, Rusko (SZM 49341). Foto Boris KRYSTUFEK.
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GEOGRAPHIC RANGE is between the rivers Lena on the west and Kolyma in the east (Fig. 41).
For the last 60 years local extirpations were reported for the lower reaches of the Ingidirka
River, around Sakha, and the Momsk Highland (SoLomonov et al. 1994). The entire population
declined from 80,000 individuals in 1950, to 30,000 in early 1990s; densities dropped from
25 individuals per 100 km? to a current nine per 100 km? (LUKOVTSEV & YAKOVLEV 1994). In two
recent counts (in 2000 and 2004) the population was estimated at 33,000 individuals (MASHKIN
& KoLesnikov 2005).

Marmota camtschatica doppelmayeri

SynonyMs. No junior synonyms.

DescripTioN (Fig. 42). The smallest subspecies with a relatively shorter tail and ears; pelage is
lightly tinted with dark. The front-head and terminal portion of the tail are dark rusty-brown;
the back is paler than the front-head, with more pronounced yellow to light reddish-brown tints
(OGNEV 1947, Bogeskorov et al. 1999). The central band in dorsal guard hair is buff, ventral guard
hairs tend toward cinnamon or tawny (HorrmanN et al. 1979). Baculum is robust although it is
shorter than in ssp. camtschatica; the distal spatula with four denticles (one denticle on the right
lobe) (Kaprronov 1978a). Incisive foramen is oval; interpterygoid space is wider (BoEskorov et
al. 1999). External dimensions for both sexes (in mm, weight in grams): W, = 1800 (1650-2000),
HbL, = 422 (394-450). Skull dimensions (in mm), males: CbL,s = 86.1 (82.1-90.6), ZgB,s =
53.2 (50.5-54.7), MxTs = 19.4 (18.8-19.7), females: CbL,, = 82.8 (80.4-86.2), ZgB,, = 52.1
(49.9-53.9), MxT,s = 18.8 (18.0-20.4) (Karironov 1978a, Boeskorov et al. 1999, and speci-
mens in SZM and ZISP).

GEOGRAPHIC RANGE. Between the Baikal Lake and the upper reaches of the Aldan River. Still
widespread at the end of 20th century but suppressed afterwards (Svecov et al. 1984). In two
counts (in 2000 and 2004) the population was estimated at 22,000 individuals (MasHKIN & Ko-
LESNIKOV 2005).

Species group caudata

Monophyly of the caudata — menzbieri tandem steams from molecular analyses. This clade is
possibly in a sister position against the Nearctic M. broweri (STEPPAN et al. 2011). Its range is
small, restricted to a broken landscape within the triangle: western Tian Shan Mts. — western
Himalayas — central Afghanistan (Fig. 12).

Marmota caudata (Geoffroy Saint-Hillaire, 1844) — Long-tailed marmot

1844  Arctomys caudatus Geoffroy Saint-Hillaire. Type locality: “La haute vallée ou le Sind et le Gombour
se séparent” (= Gombour in the upper valley of the Sind River [not the Sindhu (= Indus) River],
Jammu and Kashmir, India). RopE (1945: 25) reports the origin of the type as “Hautes Vallées de
I’Himalaya”.

1875  Arctomys aureus Blanford. Type locality: “Kaskasu between Yarkand and the Pamir” (= pass
Kaska-Su, ca. 130 km west of Yarkant (known also as Shache), prov. Xinjiang, China).

1875  Arctomys dichrous Anderson. Type locality: “mountainous country to the north of Kabul”, Afghanistan.

1909  Arctomys littledalei Thomas. Type locality: “Alai Mts., Pamir” (= Alai Mts., Kyrgyzstan).

1909  Arctomys littledalei flavinus Thomas. Type locality: “Hissar Mts, 100 miles E. of Samarkand,
10,000, Tajikistan. ALLEN (1940: 718) mistakenly regarded this form to be “M. bobak sibirica,
of which Thomas had apparently none for comparison.”
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1916  Marmota stirlingi Thomas. Type locality: “head of Chitral Nullah, 11,000’ ”, Chitrall, Pakistan.

RemARks. The long-tailed marmot is parapatric with three other marmots: M. menzbieri, M. bai-
bacina, and M. himalayana. No hybrids were reported from any of the contact zones. The oldest
evidence of M. caudata or a form very similar to it, is from the western-most part of its current
range: from the Early Pleistocene (1.5 mya) in the Alai mountain range, Uzbekistan (KRAKHMAL
2005), and fromthe Middl e Pleistocene of the Tien Shan Mts. (Gromov et al. 1965).

DescripTioN (Figs. 43, 45-47). Medium-sized to large marmot with tail longer than any other
species of Marmota; tail length accounts on average for 43% HbL (range = 37-55%). Fur
is rough, thick and long; hair on the mid-back 3744 mm long, on the top of the tail up to

Fig. 43. Skull and mandible of Marmota caudata aurea; young adult from the Pamir Mts., Afghanistan,
~3900 m a. s. 1. (ZFMK 93.435). Scale bar =1 cm.

Obr. 43. Lebka a mandibula Marmota caudata aurea; mlady dospély jedinec z Pamiru, Afghanistan,
~3900 m n. m. (ZFMK 93.435). M¢titko =1 cm.
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50-62 mm (SLubpsku et al. 1969); belly is frequently only sparsely haired. Three bands are pre-
sent on guard hair: a dark basal, yellow middle part, and dark tip. The basic colour throughout
is reddish-yellow to rich-orange, usually darker on head, tail, and paws. The back is washed
black in majority of individuals, but the extent varies tremendously among regions. In the
nominotypical subspecies, the black “saddlepatch” (ELLERMAN 1940) extends as a wide stripe
from the snout to the tip of tail, while in ssp. dichrous the animals lack rufous tint entirely,
being light yellow to dark brown or black-brown above, and invariably black below (Fig. 45).
In majority of populations however, the back is reddish and black patches are restricted to the
head, or are even absent entirely (Fig. 46). For further notes on colour pattern see account on
subspecies. Females have 56 pairs of nipples: 2-3 pectoral, one abdominal, and two inguinal;
13 nipples (due to a supernumerary pectoral nipple) were also recorded (Davypov 1974); ROBERTS
(1997) reports 45 pairs of nipples. Baculum is a bent rod with uplifted distal spatula which
bears few denticles; base is thick and circular (Bisikov 1967). Skull does not deviate from the
form seen in other marmots. It is rather narrow across zygomatic arches (ZgB = 60.5-67.7%
CbL), with wide interorbital region and short, blund postorbital processes (Fig. 43). Enamel on
incisors is light yellow or light orange. Ranges for dimensions (in mm, weight in grams): W =
1500-7257, HbL = 370-800, HfL = 88-105, TL = 160-282, EL = 17-30, CbL = 83.4-106.0,
ZgB = 53.0-65.4, MxT = 20.0-24.7. Body mass of adults varies depending on the season, e.g.
in Kazakhstan between 2.1-4.3 kg in May and 4.4-6.7 kg in August (Stubsku et al. 1969); in
animals just before the hibernation 27-28% of body mass is fat (data from Tajikistan; Davypov
et al. 1978). Males are larger; male/female ratio in CbL = 1.023 (MaTEU & KraTocHViL 2013).
Karyotype: 2n = 38 (Voroncov et al. 1969).

GEOGRAPHIC RANGE (Fig. 44). It is in broken mountain landscape in Central Asia in Kyrgyzstan,
Tajikistan, Afghanistan, and marginally in Kazakhstan, Uzbekistan, Chinese Xingjian, Pakistan,
and north-western India. The long-tailed marmots occupy the following major mountain ranges:
western and Central Tien Shan, Pamir, Alai, Hindukush, and marginally also Kunlun-Shan,
Karakoram, and north-western Himalayas.

Where not prevented by the snow line the long-tailed marmots ascend to the mountains peaks.
Vertical range is 600-5200 m a. s. 1. but this varies depending on the region. Range is 600—4500 m
in Kyrgyzstan (KiziLov & BERENDEV 1978), 1500-5000 m in Tajikistan (Davypov et al. 1978),
20004000 m in Gissarsk range of Uzbekistan (Esirov et al. 1999), 2000-4000 m in Afghanistan
(Hasier 2004), and between 8000 and 14,000 ft. (2440—4270 m) in India and Pakistan (BLaN-
FORD 1891; up to 5200 m in Pakistan, cf. RoBerTs 1997). In Kyrgyz Alatau (altitudinal range
1200—4900 m), marmots are the most abundant at 2000-2200 m (Srupsku et al. 1969) and in
Pamir (range 3600—4900 m) the optimal habitats are at 3800—4300 m (Samov 2005). Habitats
occupied by long-tailed marmots change depending on the elevation. In the western Tien Shan,
marmots frequent steppe habitats from the foothills (600 m) up to the alpine zone above 4000 m
a. s. 1., while the forest steppe is occupied below 3000 m. At low elevations (600—1500 m)
marmots live also in sparse woodland and between 1500 and 3000 m they occupy scrubs. At
the altitude between 2500 and 4500 m the main habitat are high-elevational semi-deserts, sub-
-alpine meadows and moraines (Kiziov & BErenDEv 1978). In Pakistan long-tailed marmots
occupy broken rocky ground interspersed with patches of alpine meadows and creeping brushes
(RoBERTS 1997). In China the species “inhabits the zone of coniferous forests but also penetrates
the alpine zone”, specifically “dry, clifflike mountain slopes covered mainly by short grasses”
and stands of 3—4 m high junipers (HorrmanN & Smith 2008). As it holds for all marmots, M.
caudata hibernates for 7-7.5 months (BiBikov 1967), i.e. from the end of July — early September

96



B M. menzbieri
AL

N 70! 801E N

30 30

Fig. 44. Distribution of Marmota caudata and Marmota menzbieri. Compiled from the following sources:
Marmota caudata: Kazakhstan — Srupsku et al. (1969); Kyrgyzstan — KiziLov & BEReNDEV (1978);
Tajikistan and Uzbekistan — Davypov (1974), Davypov et al. (1978); China — ZHaNG (1997); Afghanistan
— NIETHAMMER (1965), HaBiBI (2004); India and Pakistan — RoBErTS (1997), MoLUR et al. (2005). Mar-
mota menzbieri: overall range — PETROV (1963) and Kapitonov (1978b); Tajikistan — Davypov (1964).
Subspecies: 1 — M. caudata caudata; 2 — M. caudata aurea; 3 — M. caudata dichrous; 4 — M. menzbieri
menzbieri; 5 — M. menzbieri zachidovi.

Obr. 44. Rozsiteni Marmota caudata a Marmota menzbieri. Zkompilovano z nasledujicich pramenti:
Marmota caudata: Kazachstan — SLupsku et al. (1969); Kirgizie — KiziLov & BERENDEV (1978); Tadzikistan
a Uzbekistan — Davypov (1974), Davypov et al. (1978); Cina — ZHANG (1997); Afghanistan — NIETHAM-
MER (1965), HaBiBi (2004); Indie a Pakistan — RoBERTs (1997), MoLuR et al. (2005). Marmota menzbieri:
celkovy areal — PETROV (1963) a Kapitonov (1978b); Tadzikistan — Davypov (1964). Poddruhy: 1 — M.
caudata caudata; 2 — M. caudata aurea; 3 — M. caudata dichrous; 4 — M. menzbieri menzbieri; 5 — M.
menzbieri zachidovi.

until mid-February — early April in Kazakhstan (SLubsku et al. 1969), from late August — early
September until mid-March — April in Kyrgyzstan (KiziLov & BERENDEV 1978), and between
late July — September and March — late April in Tajikistan (Davypov et al. 1978).

97



Long-tailed marmots tolerate aridity better than M. baibacina, and are therefore shifted
towards drier habitats wherever these two species co-occur. Long-term changes in precipita-
tion regime during the 20th century (with increase in precipitations) enabled M. baibacina to
expand westwards on the expense of M. caudata (SLupsku et al. 1969). On the other hand, M.
caudata expanded range for >10 km in the most exposed part of its occurrence in the western
Tien Shan Mts. (Uzbekistan) and simultaneously also descended to lower elevations (down to
1377 m a. s. 1.; Bykova & Esipov 2005). Populations were mainly in decline during the 20th
century; e.g., in Kyrgyzstan a decline of 15-20-fold in high-elevation meadows between late
1930s and 1960s (KiziLov & BErReNDEV 1978) was followed by a steady decay since 1960s
(ToxmERGENOV et al. 2005). Along the northern range border in Kazakhstan the species was
always rare (Sprvakova et al. 2002).

SuBsPECIES. ELLERMAN & MORRISON ScoTT (1951) reduced number of “forms” (five were re-
cognized in THomas 1916) to three subspecies which are readily diagnosable on colouration.
Gromov et al. (1965) list only 2 subspecies (aurea and the nominotypical), but dichrous is at
least as distinct from any of them, as the two are between themselves. Scarce genetic evidence
(Steppan etal. 2011) suggests deep divergence between aurea and the nominotypical subspecies;
dichrous was so far not sequenced.

Key to Subspecies

1 Ventral side dark brown or black (Fig. 47). ...cccccevverienininerieieieieiee e M. caudata dichrous
1* Ventral side rufous yellow (Figs. 45, 46). ..ccccocovvevenveenienienenenne

2 Abold black stripe from occiput to rump (Fig. 45). ..ooevereiirieireeceeceee M. caudata caudata

2* Back rufous yellow, clouded by black hair, but without bold black stripe (Fig. 46). .....cccecevererernnne
.................................................................................................................................... M. caudata aurea

Marmota caudata caudata (Geoffroy Saint-Hillaire, 1844)

SyNonyMs. No junior synonyns.

DescripTioN (Fig.45). A large and long-tailed subspecies (on average TL = 45% HbL). Head is
usually black, and bold black stripe extends along the spine from the occiput till the rump or the
tail base; tail is black or mixture of black and yellow. Flanks, feet and belly are yellow with dif-
ferent degree of rufous tints; face is brown. Dimensions (in mm, weight in grams; sexes pooled):
Wi = 5139.0 (3629-7257), HbL,s = 577.7 (490-800), TL, = 252 (213-282), HfL,, = 98.7
(88-105), EL,, = 27.7 (25-30), CbL,s = 100.8 (90.4-104.9), ZgB,5s = 62.4 (56.8-65.4), MxT s
=23.4 (22.5-24.7) (ELLERMAN 1940, RoBERTS 1997, and specimens in BMNH and NMNH).

GEOGRAPHIC RANGE (Fig. 44). It is to the south of Chitral in the Indian and Pakistani part of the
species range (ELLERMAN 1940). The neighbouring parts of China (ZHANG 1997) and Afghanistan
(specimens in NMP and ZFMK) are already occupied by the ssp. aurea. In addition to ELLERMAN
(1940), one of the best sources of detailed localities is RoBerTS (1997): Kaghan (Kagan) Valley,
Nanga Parbat, at Dorah and Agram Passes, Lutko, Arkari Nullahs, Ayon Nullahs, Yarkhun, Besti,
northern Hunza, Khunjerab, Deosai Plateau, Burzil, and Swat Kohistan. Altitudinal range is
3200-5200 m (RoBERTS 1997).

Marmota caudata aurea (Blanford, 1875)

REMARKS. NikoL’sk1y & BLUMSTEIN (1999) claim that interpopulation differences in the alarm
call justify split of aurea into two subspecies: one (aurea would be the proper name) occupying
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Fig. 45. Skin of Marmota caudata caudata in dorsal and ventral view. Adult female from Kagan Valley,
Mansehra District, Pakistan, 12,000 feet (=3658 ma. s.1.) (BMNH 10.12.2.25). Photo by Boris Kry$TUFEK.
Obr. 45. Balk Marmota caudata caudata z hibetni a bfisni strany. Adultni samice z doli Kagan, distrikt
Mansehra, Pakistan, 12,000 stop (= 3658 m n. m.) (BMNH 10.12.2.25). Foto Boris KRYSTUFEK.

Karakorum in Pakistan and the eastern Pamir, the other (/itfledalei) inhabiting mountain ranges
of Tien Shan and Alai; the border is tentatively set on the rivers Bartang—Murgab—Aksu.

SyNonywms. littledalei, flavinus, stirlingi.

DescripTioN (Fig. 46). A small and short-tailed subspecies (on average TL = 40% HbL) with the
brightest pelage: rich orange-tawny to golden-buff throughout, tinged with black along the spine
and at the tail tip. The slate basal band on guard hair is usually very narrow. Head is of same
colour as back (in the Pamir Mts.), but is darker (brown, dark-brown or black) in majority of
populations. Dark cap covers the entire front-head from nose to line of ears, and extends below
the eyes; lips are also black. Dimensions (in mm, weight in grams; sexes pooled): W,y =3726.7
(2041-5700), HbL,, =491.0 (450-540), TLy; = 194.5 (160-250), HfL s = 84.1 (63-97), EL ;s =
21.8 (17-30), CbL3s = 91.5 (83.4-98.5), ZgB;s = 58.0 (53.4-64.0), MxT;, = 22.2 (20.5-24.5)
(based on data in OGNEV 1947 and Srupsku et al. 1969, and specimens in BMNH, NMNH,
SMF, SZM, ZSM, and ZISP). Sample from Tajikistan (n = 132—142; sexes pooled): W = 3631
(2200-6000), HbL =519.5 (450-610), TL=225.3 (195-270), HfL = 96,3 (85-105), CbL=93.5
(84.5-103.7), ZgB = 59.1 (54.1-66.3), MxT = 22.9 (20.5-25.0) (Davypov 1974).

GEOGRAPHIC RANGE (Fig. 44). Chitral and the northernmost Kashmir in Pakistan and India,
Pamir Mts. in Afghanistan, and the rest of the species’ range in China, Kyrgyzstan, Tajikistan,
Kazakhstan and Uzbekistan.
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Fig. 46. Skins of Marmota caudata aurea in dorsal (top row) and ventral view (bottom row): a—adult female
from Ojguing, western Tien Shan Mts., Uzbekistan (PMBg 30/60); b — adult male from the eastern Tien
Shan Mts., 100 miles (= 160 km) east of Samarkand (BMNH 9.4.8.111); ¢ — adult male from Chap Darrah,
Afghanistan, 3700 m a. s. I. (NMP 37899). Photo by Milan Paunovic (a) and Boris Kry$TUFEK (b, €).
Obr. 46. Balky Marmota caudata aurea z hibetni (horni fada) and bfisni strany (dolni fada): a — adultni
samice z Ojguing, zapadni Tan-San, Uzbekistin (PMBg 30/60); b — adultni samec z vychodniho Tan-
-Sanu, 100 mil (= 160 km) vychodn& od Samarkandu (BMNH 9.4.8.111); ¢ — adultni samec z Cap Darrah,
Afghanistan, 3700 m n. m. (NMP 37899). Foto: Milan PaunNovi¢ (a) a Boris Kry$TUFEK (b, C).

Fig. 47. Skins of Marmota caudata dichrous in dorsal (a and b) and ventral view (a’ and b’): a — adult
female (ZFMK 93.431); b — adult male (ZFMK 93.430), both from Dasht-i-Nawar, Afghanistan. Photo
by Boris KRYSTUFEK.

Obr. 47. Balky Marmota caudata dichrous z hibetni (a, b) a bfisni strany (a’, b’): a—adultni samice (ZFMK
93.431); b — adultni samec (ZFMK 93.430), oba z Dasht-i-Nawar, Afghanistan. Foto Boris KRYSTUFEK.
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Marmota caudata dichrous (Anderson, 1875)

REMARKS. considered as part of baibacina by some Russian authors (cf. OGNEV 1947).
Sy~NonyMms. No junior synonyms.

DescripTion (Fig. 47). Size as in aurea, relative tail length (on average 45% HDL) as in the
nominotypical subspecies, longer than in aurea. Skins we saw (ZFMK) are of two distinct
morphs, the dark and the pale. The basal band of guard hair is extensive (over % of hair leng-
th), slate in dark animals, brownish-yellow in pale ones. Dark morph is dull brown to blackish
brown; feet are blackish-brown. Pale morph is light cream to light yellow from the nose to
about mid-tail; the tail is of the same colour as back with light-brown terminal '/;; feet are light
brown. Belly is black-brown in both morphs and hairs are dark throughout. For a photograph
of a living individual see NiETHAMMER (1965: 25). Dimensions (in mm, weight in grams; sexes
pooled): W5 =2653.0 (1500-5000), HbL, = 442.5 (370-540), TLs =207.5 (180-230), HfL, =
88.5(70-100), ELs=22.4 (18-25), CbL,,=91.3 (88.3-94.3), ZgB,, = 59.3 (56.3-62.7), MxT},
=22.4 (20.6-23.7) (based on specimens in ZFMK).

GEOGRAPHIC RANGE (Fig. 44). Known from the mountains (above 2800 m a. s. l.; NIETHAMMER
1965) around Kabul and Ghasni: Dashte Nawar, Hajigak, Panjshir, and ranges of Pagh-
man and Baba. The identity of marmots occupying Nuristan (HaBisl 2004) is not known.

Marmota menzbieri (Kaskarov, 1925) — Menzbier’s marmot

1925 Arctomys menzbieri Kaskarov. Type locality: “Talasskij Alatau v uro¢iSe Cigyr-Ta$ v verhovah
Ugama” (= Talas Alatau Mts., settlement Cigyr-Tas in the upper reaches of the Ugam River), ca.
50 km south-east of Shimkent, southern Kazakhstan.

1963  Marmota menzbieri zachidovi Petrov. Type locality: “Kyzyl-Nura (vysota 2900-3000 m), zapadnaa
okoneénost’ Catkalskogo hrebta, Tagkentskad obl., Uzbekskaa SSR” (= Mt. Kyzyl-Nura (altitude
2,900-3,000 m), western end of the Catkal Mts., Toshkent Region, Uzbekistan).

REMARKS. Along its eastern margin, M. menzbieri is in contact with M. caudata, and ranges of
these two species partly overlap in both fragments of the former’s range, i.e. in the Talas Mts.
(SLupskus et al. 1969) and in the Catkal Mts. (PETROV 1963); hybridization was not reported
from any of the contact zones. The two marmots are capable of segregating ecological niches. In
the Catkal range M. menzbieri depends on higher level of moisture, occupies higher elevations
(>2200-2400 m a. s. 1.) within the zone of a high-mountain steppe, and prefers short grass;
M. caudata tolerates aridity, populates lower elevations (1300-2200 m a. s. 1.) in the juniper
(Juniperus spp.) zone, and selects higher grass (PETROvV 1963, 1966).

DescripTioN (Figs. 48—50). The smallest marmot with a short tail (18.5-23% HbL); vibrissae are
longer (50-60 mm) than in M. caudata. Fur is long (up to 38 mm), very dense (2900 hairs cm™
on average; in M. caudata 1608 cm; SLupsku et al. 1969); underfur is dense and curly. Colour
is more subjected to seasonal variation than in other Palacarctic marmots. Marmots are light
during the first half of the season, dark afterwards. In the dark pelage, the underlying pinkish-
-buff on the head, back, shoulders, tights and tail is clouded with dull brown, cinnamon-brown
or blackish hairs (Fig. 49). Head is the darkest (dull brown to black) from snout to ears; the
black cap extends to the occiput, the neck and fore-most shoulders, reaching the tail base along
the spine. Ventral side is grey-white, washed rusty or buff; the demarcation along the flanks
is rather sharp. The tail is normally of same colour as back, indistinctly darker at the very tip;
ears are light. Cream or light-yellow patch extends from the lips across cheeks and the side of
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Fig. 48. Menzbier’s marmot Marmota menzbieri zachidovi from the Catkalski range, Uzbekistan, in dark
pelage. Note the contrast between the light anterior and dark posterior fur which is clearly seen in the
drawing (b). Photo and drawing by Boris M. PETROV.

Obr. 48. Svist Menzbiertiv Marmota menzbieri zachidovi z Catkalské oblasti, Uzbekistan, v tmavé srsti.
Vsimnéte si kontrastu mezi svétlou srsti vpiedu a tmavou srsti vzadu, ktery je jasné vidét na kresbé (b).
Foto a kresba Boris M. PETROV.

the neck, to the chest and the front paws. Pelage on the cheeks and around the eyes is tinted
grey and light-buff; cheeks and area around the eyes is clouded grey or buff in some animals.
The contrast between the light anterior part and the dark posterior (Fig. 48) is a unique feature
of Menzbir’s marmot, readily distinguishing this species from other marmots. The contrast is
ill defined in the pale pelage which is light greyish-cream, washed buff or light fawn along the
spine and on shoulders, rump and the proximal tail. The neck is darker than the shoulders; the
front-head (from the snout to the ears) is dark brown. Tip of the tail is light yellow. Neck and
flanks are light greyish; belly is as in dark pelage. The skull is small, with not much expanded
zygomatic arches (ZgB = 61.6-66.9% CbL); nasals expand anteriorly, and have a pointed anterior
margin. Interorbital region is flat and wide, the brain-case is relatively short, incisive foramina are
extensive, interpterygoid vacuity is narrow (Fig. 50). Enamel on the anterior surface of incisors
is light yellow. Baculum is a simple rod with small spatula and thick base (Bisikov 1967). Ran-
ges for dimensions (in mm, weight in grams): W = 1850—4010, HbL = 345-500, TL = 72-130,
HfL = 65-85, EL = 18-30, CbL = 79.8-91.8, ZgB = 51.3-59.1, MxT = 19.2-21.0. Body mass
is reported to reach up to 5 kg (Srupsku et al. 1969); since August 750-1000 g of body mass
is due to fat (PETROV 1965) what equals to 22.1% of body mass (KaritoNov & LoBACEV 1964).
This is sexually dimorphic species; male/female ratio in CbL = 1.023 (MaTE50 & KraTOCHVIL
2013). Karyotype: 2n = 38 (Voroncov et al. 1969).

GEeoGrAPHIC RANGE (Fig. 44) is the smallest of any Palaearctic marmot, restricted to the western-
most Tien Shan Mts. in Kazakhstan, Kyrgyzstan and Uzbekistan, and very marginally in northern
Tajikistan. Furthermore, the range is in two parts which are separated by the valley of the Pskem
River (which is populated by M. caudata; MiTRoPOLSKIY & MIiTROPOLSKAYA 2005). The isolates
are ~100 km apart: the northern isolate is in the Talas Mts. (Karazantau and Ugamsk mountain
ridges), and the southern is in the Catkal Mts. (Catkal and Kuraminsk ridges). The range is
further fragmented in both patches, e.g. into three major groups of populations in the northern
isolate. These sub-populations are in the mountain ranges of (i) Badam (on a surface area of
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Fig. 49. Skins (dorsal and ventral view) of Marmota menzbieri zachidovi from western Tien Shan in
Uzbekistan: a — adult male in dark pelage, collected on 20 August 1953 at 3000 m a. s. 1. in Kurgan Tas;
b — adult female in pale pelage, collected on 15 June 1961 at 3000 m a. s. 1. in Kyzyl-Nura. Collection of
Boris M. PETrov in PMBg. Photo courtesy Milan Paunovic.

Obr. 49. Balky (pohled z hibetni a biidni strany) Marmota menzbieri zachidovi ze zapadniho Tan-Sanu
v Uzbekistanu: a — adultni samec v tmavé srsti, uloveny 20. 8. 1953 v 3000 m n. m. na lokalité¢ Kurgan
Tas; b — adultni samice ve svétlé srsti, ulovena 15. 6. 1961 v 3000 m n. m. na lokalité Kyzyl-Nura. Sbirka
Borise M. PETRovAa v PMBg. Foto Milan PauNovic.
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100 km? with an average density of 30 individuals km2), (ii) Sajram (100 km? and 50 km2,
respectively), and (iii) Ugam (200 km? and 70 km2, respectively) (KapritoNnov 1978b). For the
southern isolate PETROV (1965) gave an average estimate of 10 marmots km2, while patches of
a suitable habitat may support up to 40—50 km™.

The entire range of Menzbier’s marmot is relatively well supplied with precipitation. The
northern segment is more wetted (1500-2500 mm year') with a pronounced autumn peak.
Summer is dry everywhere but marmots avoid excessive drought by concentrating around lar-
ge accumulations of snow which provide water for the surrounding plants by melting (PETROV
1966). Main habitat in the wetter north are meadows (Geranium, Myosotis, Anemona etc.), and
in the dryer south are steppes (Prangos, Ferula, Eremostachis, Poa, Artemisia, Saxifraga etc.).
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Fig. 50. Skull and mandible of Marmota menzbieri zachidovi; adult individual from Catkal Reserve,

Uzbekistan (SZM 50044). Scale bar =1 cm. 5
Obr. 50. Lebka a mandibula Marmota menzbieri zachidovi; adultni jedinec z Catkalské reservace, Uzbek-

istan (SZM 50044). Métitko = 1 cm.
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Particularly on dry slopes, M. menzbieri aggregates around valleys which retain snow long
into summer and where melting water supports mesic vegetation (PETrRov 1963). Elevational
range is 2100-3300 m a. s. 1. in the north v. 2200-3600 m in the south. In the north 60-70%
of habitat is suitable for marmots, v. 10—15% in the south. Optimal habitats are 2300-2700 m
in the Badam range (total altitudinal range is 2100-2800 m), 2500-3100 m in Sajram (total
range of 2350-3200 m), and above 2500 m in Catkal (range is 2200-3600 m). Depending on
the elevation, Menzbir’s marmots hibernate from mid-August — late-September till mid-April
— early May (Kapitonov 1978Db).

Already PeTROV (1965) reported on low abundances of Menzbier’s marmots throughout the
entire range, and stressed a decline in Uzbekistan. Kaprrronov (1978b) estimated the entire
population in 1960s to be 60,000 individuals with each of the two fragments having half of the
total; a census for the western Catkal region gave an estimate of 20,000 individuals (PETROV
1965). Such a population was supposedly far below the carrying capacity of the habitat. Annual
bag was small (e.g. 2500 skins in 1940s) and the fat was even more appreciated commodity
than the fur (Kapironov 1978b). Recently, PLaknov (2005) reported 20-25,000 animals for
Kazakhstan alone but also claimed that the range is in shrink. Decline was also reported for
Kyrgyzstan (TOKMERGENOV et al. 2005) and the Catkal range in Uzbekistan (TRETYAKOV 2005).
In both cases Menzbier’s marmots shifted the lower border towards higher elevations, e.g. in the
Catkal range from 2600 m to 2800 m a. s. 1. (TRETYAKOV 2005). Populations in the Catkal range
were affected by decline in precipitation and subsequently less melting snow during summer
droughts, and by overgrazing of pastures (Esirov 2002).

Three translocations are documented (KapriroNov 1978b): to Aksu Dzabag in Kazakhstan
in 1944, and to Zaaminskij conservation area (Uzbekistan) in 1955 and 1957. The population
occupying the Ugam range was a donor in all these attempts, which all proved to be failures.

SusspECIES. Two subspecies are recognized, each of them tied to its own geographic isolate.
Morphological differences are slight, but relatively deep genetic divergence was reported in
this species (STEPPAN et al. 2011).

Key to Subspecies

1 Frontal bone partly displaces the suture between the posterior edge of the lachrymal bone and the the
orbitosphenoidal bone (Fig. 51). ..cooiviriririeieieieieeeeeeeeeeeee e M. menzbieri menzbieri

1* Frontal bone does not displace the suture between the posterior edge of the lachrymal bone and the
orbitosphenoidal bone (Fig. S1). ...ccoiiiiiriiieieieeeeeee e M. menzbieri zachidovi

Marmota menzbieri menzbieri

SynonyMs. No junior synonyms.

DescripTiON. On average slightly larger than M. m. zachidovi. In the anterior side of orbital wall,
the frontal bone partly displaces the suture between the posterior edge of the lachrymal bone and
the orbitosphenoidal bone (Fig. 51). Dimensions (in mm, weight in grams), males: W35 =2742.3
(1850—-4080), HbL;, = 437.1 (354-490), TL;, = 98.5 (72-120), HfL;, = 74.0 (67.8-85), EL;, =
24.6 (20-30), CbL,, = 86.1 (82.3-91.8), ZgB,, = 55.6 (53.5-59.0), MxT,, =20.3 (19.5-21.0);
females: Wy, =2796.2 (1990-4070), HbL,s =451.3 (365-500), TL,5 = 97.8 (78-130), HfL,s =
78.8 (65-84), EL,s =24.1 (18-28), CbL,, = 84.2 (80.1-87.9), ZgB;, = 56.0 (53.2-59.1), MxT},
=20.0 (19.2-20.4) (modified from Kaskarov 1925, OGNEv 1947, and SLupsku et al. 1969).

GEOGRAPHIC RANGE. It is in the northern segment in the Talas mountain range (Fig. 44).

106



Fig. 51. Shape of the lachrymal-orbitosphenoidal suture in two subspecies of Menzbier’s marmot: Marmota
menzbieri menzbieri (top row); M. m. zachidovi (bottom row). Left insert shows the orbit with the lachrymal
bone shaded. fir — frontal bone (os frontale); la — lachrymal bone (os lacrimale); os — orbitosphenoidal
bone (os orbitosphenoidale); zy — zygomatic arch; lachrymal foramen (foramen lacrimale) is shaded dark.
Morphotypes are from PETrROV (1963).

Obr. 51. Tvar $vu mezi slzni a klinovou kosti u dvou poddruhi svisté Menzbierova: Marmota menzbieri
menzbieri (horni fada); M. m. zachidovi (dolni fada). Levy vytez ukazuje orbitu s vySrafovanou slzni kosti.
frr—Kkost ¢elni (os frontale); la — kost slzni (os lacrimale); os — kost klinova (os orbitosphenoidale); zy —
jafmovy oblouk; slzni otvor (foramen lacrimale) je tmavé vySrafovan. Morfotypy jsou podle PETRova (1963).

Marmota menzbieri zachidovi

SynonyMms. No junior synonyms.

DescripTioN. On average slightly smaller than M. m. menzbieri. In the anterior side of orbital
wall, the frontal bone does not displace the suture between the posterior edge of the lachrymal
bone and the orbitosphenoidal bone (Fig. 51b). Dimensions (in mm, weight in grams), males:
W, =3500, HbL, =440, TL, =98, HfL, = 77, EL, =27, CbL, = 85.9 (84.7-86.6), ZgB, = 53.6,
55.9, MxT; = 20.6 (20.3-20.8); females: W, =2841.5 (1990-3800), HbL, = 448.8 (432-465),
TL,=96.8 (93-100), HfL,=74.0 (73.0-76.2), EL,=21.1 (20.7-21.6), CbL;=82.9 (79.8-85.4),
ZgBs=53.5(51.3-57.3), MxT5=19.9 (19.4-20.4) (SLupskw et al. 1969, and specimens in SZM
and ZISP). Ranges in marmots from the western part of the Catkal range are: W = 2100-2600
(May—July), 2600—4000 (end of August), HbL = 407462, TL = 84—-121, HfL = 72.0-79.7, EL
=19.2-24.8, CbL = 79.8-90.7, ZgB = 49.9-57.7, MxT = 19.1-22.5 (PETROV 1961).

GEOGRAPHIC RANGE. It is in the southern segment of the Catkal Mts. (Fig. 44).

Tribe: Sciurotamiini KryStufek et Vohralik, 2012 — Chinese rock squirrels

In the past, Sciurotamias (as the only genus in this tribe) was associated with various squirrels
which are now in four different subfamilies of Sciuridae: Xerinae (with reference on close pro-
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ximity with Rhinosciurus or Dremomys of Callosciurini, or resemblance of Xerini), Sciurinae
(Tamiasciurus), Ratufinae (Ratufa), and Arctomyinae (Tamiini); for references see KrRYSTUFEK
& VonraLik (2012). Basal position of Sciurotamiini within Arctomyinae was re-confirmed in
a phylogenetic reconstruction inferred from a molecular supermatrix (FABRE et al. 2012).

Since the tribe contains a single genus Sciurotamias, the description of the genus serves for
the tribe.

Genus: Sciurotamias — Chinese rock squirrels

1901  Sciurotamias Miller. Type species: Sciurus davidianus Milne-Edwards, 1867.
1922 Rupestes Thomas. Type species: Rupestes forresti Thomas, 1922.

REMARKS. Sciurotamias contains two species in different subgenera. Rupestes was originally
described as a full genus (THOMAS 1922) and still retained as such by ALLEN (1940). Rupestes is
consistently treated as a subgenus of Sciurotamias since ELLERMAN (1940) who concluded that

Fig. 52. Skins of Sciurotamias davidianus (a, b) and S. forresti (c) in semilateral view: a — adult male S.
d. davidianus from south-eastern Shensi, China (BMNH 10.5.2.19); b —S. d. consobrinus from Sechuan,
China (BMNH 55.580); ¢ — adult female from Lichiang, Sechuan, China (BMNH 23.4.1.39). Photo by
Boris KRYSTUFEK.

Obr. 52. Balky Sciurotamias davidianus (a, b) a S. forresti (c) ze semilateralniho pohledu: a — adultni
samec S. d. davidianus jihovychodniho Sensi, Cina (BMNH 10.5.2.19); b—S. d. consobrinus ze Setuanu,
Cina (BMNH 55.580); ¢ — adultni samice z Lichiangu, Se¢uan, Cina (BMNH 23.4.1.39). Foto Boris
KRYSTUFEK.
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Fig. 53. Maxillary cheek-teeth in Sciurotamias davidianus; adult female from Shensi, China (BMNH
9.1.1.4). Anterior is to the left, labial is above; scale bar = 1 mm. Photo by Boris KrRY3$TUFEK.

Obr. 53. Horni fada zubt Sciurotamias davidianus; adultni samice z Shensi, Cina (BMNH 9.1.1.4). Piedni
strana zubni fady je vlevo, vné&jsi strana je nahote; méfitko = 1 mm. Foto Boris KRYSTUFEK.

“Rupestes ... is not distinguishable in cranial and dental characters in any way that could be
considered as of generic value”. These subgenera differ in a whole set of stable character states:
(i) colouration of flanks: plain greyish-brown in Sciurotamias; with a pale line between shoulder
and hip in Rupestes (Fig. 52); (ii) colouration of a snout: greyish-brown in Sciurotamias, rusty
in Rupestes; (iii) hind foot: broader in Sciurotamias, with sole hairy; narrower in Rupestes,
with sole naked; (iv) plantar pads: 4 in Sciurotamias, restricted to the bases of proximal pha-
langes (the long metatarsal pad is absent); 5 plantar pads in Rupestes (the long metatarsal pad
is present); (v) third upper premolar: present in Sciurotamias (Fig. 53), absent in Rupestes; (vi)
nasal bones: long in Sciurotamias (their length exceeds the interorbital width; Fig. 56), short in
Rupestes (length equals the interorbital width; Fig. 54); (vii) squamosal bone: high in Sciurota-
mias (nearly reaching the level of postorbital process; Fig. 56), lower in Rupestes, at about the
level of lachrymal bone (Fig. 54); (viii) anterior edge of zygoma: ascends considerably higher
in Sciurotamias (Fig. 56) than in Rupestes (Fig. 54); (ix) temporal ridges: weak or absent in
Sciurotamias (Fig. 56), pronounced in Rupestes (Fig. 54); (x) postorbital process: well developed
in Sciurotamias (>2 mm in length; Fig. 56); vestigial in Rupestes (Fig. 54); (xi) though diploid
number is stable in the genus (2n = 38), subgenera differ in fundamental number of autosomal
arms: NF = 64 in Sciurotamias (WANG et al. 1991), NF = 72 in Rupestes (WANG et al. 1980).
The two subgenera are of about same size and body proportions; see below for Sciurotamias;
Rupestes (in mm, sexes pooled): HbL, =232.0 (194-290), TL, = 161.6 (130-180), HFs = 50.2
(47-57), ELs=25.4 (25-27), PL;=53.5, 56.4,60.1, CbL,=48.9,50.1, ZgB,=29.7 (28.9-30.8),
MxT; = 8.8 (8.3-9.5) (ALLEN 1940, MoorE & TaTe 1965, and specimens in BMNH).

Fossils of Sciurotamias were reported from the Late Miocene of Shaanxi (Qru et al. 2003)
and the Middle Pleistocene of Quinhuangdao (ZHANG et al. 2010). Further Miocene fossils
which bear close resemblance on recent Chinese rock squirrels are known from various sites
in Europe and Anatolia. These are classified into one of 4-5 fossil species under the generic
name of either Csakvaromys Kretzoi, 1951, or Spermophilinus De Bruijn et Mein, 1968. These
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two names, which are synonymous (see below) are of interest because Gromov et al. (1965)
and Gromov & Baranova (1981) consider Csakvaromys (= Spermophilinus) to be merely
a subgenus of Sciurotamias.

Csakvaromys and Spermophilinus are based on the same type species and are therefore sy-
nonyms. Both names are valid and Csakvaromys clearly has priority over Spermophilinus. DE
BrunN & Bosma (2012) argued that stability of nomenclature would benefit from a suppression
of Csakvaromys in favor of Spermophilinus, but such an act would contradict the Principle of
Priority (Article 23 of the International Code for Zoological Nomenclature; ICZN 1999). In the
last years, authors interchangeably used either Csakvaromys (Hurva et al. 2007, Nicoara 2011)
or Spermophilinus (Ruiz SANCHEZ et al. 2011, Bosma et al. 2013), always as full genera.

N INSNY )
MR

Fig. 54. Skull and mandible of Sciurotamias forresti. Adult male from northern Yunnan, China (BMNH
23.4.1.38). Scale bar = 10 mm.

Obr. 54. Lebka a mandibula Sciurotamias forresti. Adultni samec ze severu provincie Junan, Cina (BMNH
23.4.1.38). Méfitko = 10 mm.
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The genus Sciurotamias was revised by Moore & TATE (1965).

DescripTioN (Figs. 52—-56). Marmotines of moderate size and of squirrel-like external appearance.
The tail is long (about %/; of HbL) and thickly bushy; the ears are rounded and never tufted; the
cheek pouches are present and normally developed (Fig. 55). There are three pairs of mammae
(one pectoral and two inguinal pairs). The skull is long and relatively narrow, with elongate
rostrum and much depressed postorbital processes; the braincase is low and smooth. The zy-
gomatic plate is narrow and little tilted upwards, maseteric knob is weak, and the infraorbital
foramen is constricted. The auditory bulla has three transbullar septa. Dentition essentially as in
Tamiina; upper cheek-teeth are narrower, however, and upper incisors are rather short. Dental
formula: 1/1, 0/0, 1-2/1, 3/3 = 20-22; third upper premolar (P3) much reduced in size (subge-
nus Sciurotamias; Fig. 53) or absent (Rupestes), P4 molariform. The anterior upper molariform
cheek-teeth (P4-M2) bear two transverse enamel ridges each; the posterior M3 has only one
ridge. Upper incisors are opisthodont.

GEOGRAPHIC RANGE (Fig. 57) is restricted to the Palaearctic and Oriental China. In words of MOORE
& TaTe (1965) Sciurotamias “... occupies an area of China which is almost entirely transitional
between the Oriental and the Palearctic regions”. Of the two species, which are allopatric, S.
forresti is entirely Oriental occupying “forest and scrub in rocky mountains” (ZHANG et al. 1997)
to the south of the Tibetan Plateau in Yunnan, China; possible marginal presence in Myanmar
and northern Indo-China (Fig. 57) requires confirmation. TATE (1947) reported “cliffy places at
about 10,000 feet [= ~3050 m] above sea-level” to be the preferred habitat.

Sciurotamias davidianus (Milne-Edwards, 1867) — Pére David’s rock squirrel

1867  Sciurus davidianus Milne-Edwards. Type locality: “a découvert dans les montagnes de Pékin ...”
(= found in the mountains of Peking [= Beijing]), China; “mountains near Peking” in OsGoob
(1932), “mountains of Pekin” in MoorE & TATE (1965).

1868  Sciurus consobrinus Milne-Edwards. Type locality: “Moupin” (“Mouping” in ALLEN 1940, “Mup-
ing” in MoorE & TaTe 1965) (= Baoxing County), Sechuan province, China (= 30° 29’ N, 102°
49’ E; Moore & TATE 1965: 32).

1898  Dremomys latro Heude. Type locality: “... is evidently based on the form found in Shantung,
although this is by implication only” (ALLEN 1940: 662). “? Shantung, China” (ELLERMAN & MoOR-
RISON-ScoTT 1951). Original description not seen.

1898  Dremomys saltitans Heude. Type locality: “Although no type is mentioned in the original brief
description, the specimen from which Pére Huede’s figures were drawn may be at the Sikawei
Museum in Shanghai. It came from Hupeh apparently” (ALLEN 1940: 665). “Hupeh, China” (EL-
LERMAN & MORRISON-ScoTT 1951). Original description not seen.

1898  Dremomys collaris Heude. Type locality: ... was recognized independently by Pére Huede, who
contrasted the Sechwan animal from that of Hopei and the middle Yangtze ...” (ALLEN 1940: 664).
Therefore, from the context it is evident that the type locality was in Sechuan, China. Original
description not seen.

1909  Sciurotamias owstoni J. A. Allen. Type locality: “Tai-pai-shiang Mountains, Shen-si, China”.

1912 Sciurotamias davidanus thayeri G. M. Allen. Type locality: “from Washan, western Szechwan,
China, at an altitude of 6,000 feet.”

DescripTioN (Figs. 55, 56, and 58). See the account on the genus Sciurotamias. Fur is short
and fairly rough. The bushy tail is on average 68% of HbL (range = 50-87% HbL). Hind feet
are broad with densely hairy soles and four pads which are restricted to the bases of proximal
phalanges. Limbs are slender, with four (fore foot) and five (hind foot) fingers. Dorsal side
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Fig. 55. Pére David’s rock squirrel Sciurotamias davidianus. Note large cheek-pouches. Zoological Garden
Gorlitz, Germany. Photo courtesy Rainer HUTTERER.

Obr. 55. Veverka skalni Sciurotamias davidianus. V§imnéte si velkych licnich toreb. Zoo Zhotelec,
Némecko. Foto Rainer HUTTERER.

generally gray brown to dark brown, grizzled due to a mixture of tri-coloured hairs (black-
-tipped with subterminal pale-ochraceous ring and slate base) and purely black hairs. The head
is of same colour as back but cheeks tend to be darker; the eye is surrounded by a pale buffy
ring, and there is buffy post-ocular strike reaching the ear base. Ears are densely clothed with
very short gray hairs, slightly mixed with buff. There are generally faint whitish postauricular
streaks. Flanks are slightly lighter than back and not sharply demarcated from the belly. The
ventral side is whitish, clouded gray by slate hair bases, and washed buffy; chin is pure white
in some individuals and the scrotum is blackish-brown. Feet are grey or mixture of grey and
buff; claws are amber. Whiskers are black, stiff and long. The tail is of same colour as the back,
with a pale-ochraceous central area on the ventral side. Hairs have pale rusty gray bases, black
subterminal band and white tips which form a white margin (Fig. 58). In general appearance the
skull resembles closely Eutamias. It is narrow; the breadth across zygomatic arches accounts
for about 60% CbL (range = 57-63%). Rostrum is lengthened, nasals are long and projected
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forward, postorbital processes are depressed but still prominent. Brain case is rounded and
low, temporal ridges are weakly pronounced. Zygomatic processes of squamosum are more
powerful than in remaining Arctomyinae. Diastema is long, about 1.5-fold MxT, the incisive
foramen is of about same relative length as in Futamias. Interpterygoid fossa is wide, bullae
are rounded and of normal size. Mandible is low and slender, but shows no peculiarities. The
upper incisors are opisthodont and much shorter than in Eutamias; the enamel on front surface
is dull orange. Females have three pairs of nipples. Glans penis is annulated and baculum is
heavily bent dorsally (CaLLAHAN & Davis 1982). Ranges for dimensions (in mm, sexes pooled):
HbL45 = 172*235, TL44 = 103*200, HF45 = 45*59, EL37 = 180*295, CbL37 = 472*524, ZgB60
=27.9-31.5, MxT4 = 8.0-11.1 (ALLEN 1940, MooRE & TATE 1965, and specimens in BMNH).
Karyotype: 2n = 38 (WaANG et al. 1991).

;.f""‘\_ll\l K'-’:\_I

Fig. 56. Skull and mandible of Sciurotamias davidianus davidianus; adult male from south-eastern Shensi,
China (BMNH 9.1.1.21). Scale bar = 10 mm.

Obr. 56. Lebka a mandibula Sciurotamias davidianus davidianus; adultni samec z jihovychodu provincie
Sensi, Cina (BMNH 9.1.1.21). Mé&fitko = 10 mm.
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GEOGRAPHIC RANGE (Fig. 57). A significant proportion of the range is to the south of 35° northern
longitude, i.e. outside the Palaearctic region as defined for the purposes of our compilation (see
Kry§turek & VoHraLik 2012). The range extends from the southern Da Hinggan Ling Mts.
and the “Shanxi middle high Mt.” (ZHANG et al. 1997) encircling the Chinese Plain in the east,
and the Thibetan Plateau in the west; the northern border is defined by the Songliao plain and
the southern border is on the Xi Jiang River; the majority of range, however, is to the north
of the Chang Jiang River. The range encompasses the provinces of Hebei, Tianjin, Beijing,
Henan, Shanxi, Shaanxi, Ningxia, Gansu, Sichuan, Guizhou, Anhui, and Hubei (ZHANG et al.
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Fig. 57. Distribution of Sciurotamias davidianus and Sciurotamias forresti. Note that S. forresti is entirely
Oriental. Compiled from Moore & TaTe (1965) and ZHANG et al. (1997). Subspecies: 1 — Sciurotamias
davidianus davidianus; 2 — S. davidianus consobrinus.

Obr. 57. Rozsifeni Sciurotamias davidianus a Sciurotamias forresti. V§imnéte si, ze S. forresti je rozSifem
vyluéné v orientalni oblasti. Zkompilovano podle MoorE & TaTe (1965) a ZHANG et al. (1997). Poddruhy:
1 — Sciurotamias davidianus davidianus; 2 — S. davidianus consobrinus.
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1997). The southern margin is fragmented; two isolates are to the south of the Chang Jian in
the Province of Guizhou (in the west) and in the Huaiyang Mts. and in the extreme northern
part of the Zheijang-Fujian Mts. (in the east).

Various authors found Pére David’s rock squirrel to be common or even “extremely plentiful”
(e.g. ALLEN 1940); ANDERSEN who collected in 1908 for the BMNH reported this squirrel as
“nowhere common” in Shaanxi and Shanxi (THomAs 1908). Thought its range largely coincides
with oak-dominated broad-leaved forests and despite its tree-squirrel external appearance, “Sci-
urotamias is very much a ground squirrel” (Moore & TaTE 1965). In ALLEN’s (1940) view it is
“the terrestrial derivative” of Dremomys (Callosciurini) what is evident, besides others, “from
the possession of cheek pouches (so often developed with underground habits in rodents)”.
Indeed, though Sciurotamias is “well able to climb trees, is a rock- and cliff-dwelling animal,
making its nests in crevices” (TATE 1947). Typical habitat is on cliffs, in canyons, and on rocky
ground where bushes are plentiful and tree growth is thin. ZHANG et al. (1997) summarized the
habitat as “scrub and farmland in the rocky mountains”. In rare occasions of co-occurrence with
Dremomys pernyi and D. pyrrhomerus, S. davidianus lives like ground squirrel (ALLEN 1940,
Tate 1947, Moore & TATE 1965). In Sichuan and around, the ranges of Sciurotamias and the
two Dremomys species are nearly perfectly exclusive (Moore & TATE 1965). Altitudinal range
is between 1500 and 9000 ft. (= ca. 455-2750 m a. s. 1.).

Pére David’s rock squirrel was reportedly introduced to Dadizele in Flandres, Belgium in
2003 (BerToLINO 2009, GRIMMBERGER & RUDLOFF 2009). As shown by Stuyck et al. (not dated)
the introduced squirrels are actually Callosciurus erythraeus.

Susspecies. Two groups of populations can be distinguished on the basis of colouration. The
subspecific division adopted here follows Moore & TatE (1965). The baculum declines in length
and complexity in a north-to-south direction, but the pattern of variation does not support the
subspecific division (CALLAHAN & Davis 1982).

Sciurotamias davidianus davidianus (Milne-Edwards, 1867)

SyNoNyYM. latro (ALLEN 1940).

Descripion. Dorsal side lighter (greyish-brown); underparts white and tinted gray but lack
extensive buff wash (58a); a whitish post-auricular streak faint, short and tuft-like (Fig. 52a).
Hind foot shorter. Dimensions (in mm, sexes pooled): HbL;; =206.6 (179-230), TL3, = 138.7
(103-200), HF3; = 49.1 (45-55), EL;; = 25.3 (20.0-29.5), CbL;; = 49.6 (47.2-52.4), ZgB,, =
29.7 (28.1-31.0), MxT,; = 9.2 (8.4-11.1) (ALLEN 1940, MoorE & TATE 1965, and specimens
in BMNH).

GEOGRAPHIC RANGE (Fig. 57). It is in the north-eastern part of the species’ area, specifically in
northern Shanxi and Hebei.

Sciurotamias davidianus consobrinus (Milne-Edwards, 1868)

SYNONYMS. collaris, saltitans, owstoni, thayeri (MooRE & TATE 1965).

DescripTioN. Dorsal side darker (dark brownish olivaceous); underparts with a wash of ochra-
ceous buff (Fig. 58b); a smoky white post-auricular streak more prominent and longer (length
of up to 30-35 mm; Fig. 52b). Hind foot longer. Dimensions: (in mm, sexes pooled): HbL 3
=206.9 (172-235), TL;; = 143.0 (120-165), HF,, = 54.5 (48-59), ELs = 23.7 (18-28), CbL,

115



Fig. 58. Skins of the two subspecies of Pére David’s rock squirrel in ventral view: a — Sciurotamias
davidianus davidianus from south-eastern Shensi, China (BMNH 10.5.2.19); b — S. d. consobrinus from
southern Sechuan (BMNH 11.2.1.93). Photo by Boris KrRYSTUFEK.

Obr. 58. Balky dvou poddruhti veverky skalni, pohled z bfi$ni strany: a — Sciurotamias davidianus davi-
dianus z jihovychodu provincie Shensi, Cina (BMNH 10.5.2.19); b—S. d. consobrinus z jizniho Se¢uanu
(BMNH 11.2.1.93). Foto Boris KRYSTUFEK.

=49.6 (47.7-51.3), ZgBs = 30.0 (27.9-31.5), MxT,, = 9.3 (8.0-10.8) (ALLEN 1940, MOORE
& TATE 1965, and specimens in BMNH).

GEoGRAPHIC RANGE (Fig. 57). As stated by ALLEN (1940: 664) “This richly-colored race is typi-
cal of the damp highlands of Szechwan”, and occupies also Shansi (= Shanxi) and Shensi (=
Shaanxi); population isolated in Kweichow (= Guizhou) province was classified as consobrinus
(MooRE & TATE 1965).

SOUHRN

Predlozenda prace je pokraCovanim taxonomické revise palearktickych hlodavcet, jejiz prvni dil vysel
v 43. svazku tohoto ¢asopisu (KrYSTUFEK & VOHRALIK 2012). Zpisob zpracovani a geografické vymezeni
studované oblasti zlstaly stejné jako v predchozim dile. Jednotlivé druhy se snazime definovat na zakladé
jejich morfologie, genetickych znaku, rozsifeni a biotopovych naroku. Jsou zde zpracovani palearkticti
sysli rodu Urocitellus, svisti rodu Marmota a veverky rodu Sciurotamias.

Na zéakladé excerpce stovek literarnich prament a studia 926 sbirkovych exemplait roziSujeme
12 nasledujicich druhti: sysel dlouhoocasy Urocitellus undulatus (se dvéma poddruhy — undulatus
a eversmanni), sysel Parrytv U. parryii (jeho jediny palearkticky poddruh je leucosticus), svist horsky
Marmota marmota (sspp. marmota a latirostris), svist stepni M. bobak, svist Sedy M. baibacina, svist
Kascenklv M. kastschenkoi, svist sibifsky neboli tarbagan M. sibirica, svist himalajsky M. himalayana,
svi§t’ Cernohlavy M. camtschatica (sspp. camtschatica, bungei a doppelmayeri), svist’ dlouhoocasy M.
caudata (sspp. caudata, aurea a dichrous), svist MenzbierGv M. menzbieri (sspp. menzbieri a zachidovi)
a veverka skalni Sciurotamias davidianus (sspp. davidianus a consobrinus).
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Pro uvedené druhy byla shrnuta vS§echna nam znama jména ze skupiny druhu (celkem 69) a byla ptifazena
k pfislusnym platnym jménim jako jejich mladsi synonyma. Podle moznosti byly citovany v puvodnim
znéni vSechny typové lokality. Je podan popis validnich taxonl a jsou pfipojeny kresby jejich lebek
a fotografie zivych jedincti nebo sbirkovych exemplait. Pro v§echny druhy a nami rozliSované subspecie
byly zpracovany mapy jejich rozsiteni.

Taxonomicka revise ukazala, ze Arctomys marmota tigrina Bechstein, 1801 je mlad$im synonymem
svisté stepniho M. bobak a nikoliv svisté horského M. marmota. Bylo znovuobjeveno diive opomijené
jméno podceledi Arctomyinae Gray, 1821, které tak nahrazuje dosud bézné€ pouzivané mladsi jméno
Marmotinae Pocock, 1923. Stanovili jsme novy subtribus Ammospermophilina, ktery zahrnuje Nearktické
rody Ammospermophilus a Notocitellus a zaujima basalni pozici ve vyvojové linii syslil a svistl.
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