Russian J. Theriol. 16(1): 1-14

Late Pleistocene and Holocene Mustela remains (Carnivora,
Mustelidae) from Bliznets Cave in the Russian Far East

Gennady F. Baryshnikov* & Ernestina V. Alekseeva

ABSTRACT. Fossil remains of the representatives of genus Mustela from Upper Pleistocene and Holocene
levels in Bliznets Cave, located near Nakhodka City, are found to belong to five species: M. erminea, M.
sibirica, M. eversmanii, M. altaica, and M. nivalis. Mandibles of M. sibirica may be segregated from those
of M. eversmanii on the basis of position of the incision on angular process. All species, except M.
eversmanii, currently occur in the southern part of the Russian Far East, while the distribution range of the
steppe polecat is shifted to 400-500 km westwards.
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NosaHenneucToueHoBbLIe ocTaTKu Myctenua poaa Mustela
(Carnivora, Mustelidae) n3 newepsbl BnusHey
Ha [JanbHem BocTtoke Poccumn

I.®. bapbiwHKkoB, 3.B. AnekceeBa

PE3IOME. Vckomaemble ocTaTKy npejncTaBuTeneil poaa Mustela 13 BepXHEIIICHCTOIIGHOBOTO M TOJIOIe-
HOBOT'O YPOBHEH B Ieriepe bimsHer, pacmonokeHHOH 0koJo ropoa Haxoka, mpuHauIeKat mATH BUIAM:
M. erminea, M. sibirica, M. eversmanii, M. altaica and M. nivalis. Huwxuaue yemroctu M. sibirica n M.
eversmanii pa3ieiaeHbl 110 PACIOIO0KEHHUIO BBIPE3KH YIJIOBOIO OTpOCcTKa. Bee Buabl, kpome M. eversmanii,
BcTpeyatorcs Ha tore JlanbHero Boctoka Poccuun B HacTosiiiee Bpemsi, B TO BpeMs Kak apeajl CTEIHOIo
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xops cMecTuiics K 3ananay Ha 400-500 k.

KIJIFOUEBLIE CJIOBA: Mustela, nneticToreH, rojomeH, poccuiickuii Janpamii BocTok.

Introduction

The extant fauna of southern regions of the Russian
Far East reveals a high taxonomical and zoogeographi-
cal diversity (Kurentsov, 1959, 1965). This is deter-
mined by the southern position of the region, nearness
of the Pacific Ocean, mosaic distribution of vegetation
zones, and meridional extension of the mountain rang-
es. These factors contribute to a deep interpenetration
and mixture of northern and southern species. It is
particularly interesting to elucidate the evolutionary
history of this fauna, especially at the Pleistocene stage
of this process, by studying fossil material.

Smaller carnivores of the genus Mustela L., 1758
(polecats and weasels) are currently represented in the
southern regions of Russian Far East (Primorskii Terri-
tory) by four species: M. erminea L., 1758, M. sibirica
Pallas, 1773, M. altaica Pallas, 1811, and M. nivalis L.,
1766 (Yudin, 1984). A vast accumulation of fossil
bones and teeth within Upper Pleistocene deposits of
Geographical Society Cave (Primorskii Territory, s.
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Primorskii Krai) revealed no remains of these species
(Baryshnikov, 2015). These were also not found at the
Quaternary localities of Yakutia (Boeskorov & Barysh-
nikov, 2013); as a result, the Pleistocene history of
these smaller carnivores remains unclear in the region
as well as in whole Eastern Siberia. Holocene findings
of Mustela species were recorded in the southern part
of Primorskii Territory (Ovodov, 1977; Gasilin, 2013;
Gasilin et al., 2013).

This is why the material collected by E.V. Aleksee-
va (excavations of 1973-1980) in Bliznets Cave in
Primorskii Territory is of the special value. This scru-
pulous work yielded the collections of shells of terres-
trial mollusks, and abundant bone fragments of birds,
bats, rodents, carnivores, and several species of ungu-
lates (Alekseeva & Golenishchev, 1986; Alekseeva &
Tiunov, 1987; Panteleev & Alekseeva, 1993; Prozoro-
va & Alekseeva, 1999). Several species of small-sized
mustelids, which were found there, have been tentative-
ly referred by Alekseeva (2003) to Martes zibellina L.,
1758, Mustela sibirica, M. eversmanii, M. erminea,
and M. nivalis. The focus of present communication is
to provide first taxonomic characteristics and to give
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Fig. 1. Location of Bliznets Cave (white star) at Sea of Japan
coast.

illustrations of fossil remains representing the genus
Mustela in Bliznets Cave. All the examined material is
preserved in Zoological Institute, Russian Academy of
Sciences in Saint Petersburg (ZIN).

Geographical Situation and Geological
Age

Bliznets Cave represents a vertical karst sinkhole
situated on the southern slope of Lozovoi (Chandalaz)
Range in South Sikhote Alin (Fig. 1). The cave lies 25
km northwards of Nakhodka City (Primorskii Territo-
ry, Russia), at height 300 m a.s.1. It is confined to a zone
of pine-broadleaved forests dominated by oak (Quercus
dentata) and lespedeza thickets (Lespedeza bicolor).

Sediment was accumulated through the shaft open-
ing. During the excavations, cave deposits have been
exposed in the area of 7 x 4 m, and at some levels, 7 x 8
m. The sedimentary sequence was divided into 10-cm
thick horizons. The deepest excavated level is 8.7 m.
Two radiocarbon dates have been obtained: 11,060+£110
(AA-60259) on the basis of goral bone recovered at the
depth of 2.9 m and 12,100+360 (AA-60260) on the
basis of goral bone found at the depth of 3.0 m. Both
dates are referred to the final of Late Pleistocene.

The maximum amount of shells of the hydrophilic
mollusk Bradybaena ussuriensis was recorded at the
depth of 3.0-2.4 m, which indicates a more humid and,

likely, warmer climatic conditions in the south of Pri-
morskii Territory at this stage of sedimentation (Prozo-
rova & Alekseeva, 1999).

Institutional abbreviations: ISEA — Institute of
Systematics and Evolution of Animals, Krakow, Po-
land; ZIN — Zoological Institute, Russian Academy of
Sciences, St. Petersburg, Russia; ZMMU — Zoological
Museum, Moscow University, Moscow, Russia.

Dental measurements: L — greatest length, Lbuc —
buccal length, Llin — lingual length, Ltrd — length of
trigonid, W — greatest width

Systematic part

Family Mustelidae Fischer, 1817
Genus Mustela Linnaeus, 1758
Subgenus Mustela s. 1.

Mustela (Mustela) erminea Linnaeus, 1758

The stoat is represented by two right mandibles
(Fig. 2, C-F). One mandible (ZIN 37925) was recov-
ered at the depth of 5.2 m, another (ZIN 37922) was
found at the depth of 3.1 m, which implies the Late
Pleistocene age of both bones. Dimensions of these
fossil mandibles resemble those of the recent M. ermin-
ea from the Amur River basin (Table 1).

The length of lower carnassial tooth ml of the
studied specimens (4.7 and 4.8 mm) is slightly smaller
than the mean value of the length for this tooth (5.34
mm, 4.4-6.1 mm, n = 55) in the recent sample from
Siberia. Similar tooth size (length of m1 is 5.1-6.0 mm,
n = 5) is characteristic of the Late Pleistocene M.
erminea from the European localities (Koziarnia, Ni-
etoperzowa and Raj caves in Poland; coll. ISEA). It
differs from M. nivalis by marked projection of the
lingual margin of m1 crown, at the level of protoconid
(Rabeder, 1976; Marciszak & Socha, 2014).

M. erminea now dwells in boreal regions of Eurasia
and North America, radiating eastwardly in Eastern
Asia up to Northeastern China. In spite of the vast
distribution range, this species shows only inconspicu-
ous geographical variation in size and proportions of
skull, especially with account of its pronounced sexual
and individual variety. It also reveals a very low level of
genetic variation (Kurose et al., 2005).

A single fossil finding is known from Altai (Deniso-
va Cave) (Derevianko ef al., 2003). Presumably, the
Late Pleistocene animals did not markedly differ from
the recent ones. Judging from the collection from Bliz-
nets Cave, the fossil stoat from southern part of Primor-
skii Territory metrically resembled the recent miniature
animals of the subspecies M. erminea transbaikalica
Ognev, 1928 (= naumovi Jurgenson, 1938) occurring in
Transbaikalia and in the southern regions of Russian
Far East (Aristov & Baryshnikov, 2001).

The length of m1, similar to that of the examined
specimens of M. erminea, was reported for m1 from the
left fossil mandible recovered in Locality 3 at Zhouk-
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Fig. 2. Mustela altaica (A, B) and M. erminea (C—F), Bliznets Cave, mandibles; buccal (B, C, E) and lingual (A, D, F) views.
A, B—ZIN 37923; C, D — ZIN 37925; E, F — ZIN 37922.

oudian in China and regarded as Mustela sp. (Pei, eversmanii by their size. These species are well distin-

1936). guished by the shape of their skulls; however, their
metric characteristics overlap, generating problems in

Subgenus Kolonokus Satunin, 1911 determination of fragmentary material.
Mustela (Kolonokus) sibirica Pallas, 1773 Several large cranial fragments recovered at the

depth of 5.1-5.3 m are predominantly represented by a
A greater portion of the examined material is repre-  rostral portion (Fig. 3). One fragment markedly shows
sented by mustelids resembling M. sibirica and M. the elongation of postorbital constriction, likewise that

Fig. 3. Mustela sibirica, Bliznets Cave, skull fragments; ventral view. A — ZIN 38049, B — ZIN 37924-3, C — ZIN 37924-
7, D — ZIN 37924-2.
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in M. sibirica. The fossil collection also contains four
auditory bullae, which are narrow and elongated (fabi-
form) similar to those of M. sibirica. The length of
auditory bullae exceeds 16 mm, whereas bullae of the
recent subspecies M. eversmanii amurensis Ognev, 1930
surrender 16 mm in length. The width of each bulla
constitutes 55-64% of its length, which is comparable
with this index in M. sibirica (49—63%, n = 5); mean-
time, in M. e. amurensis this ratio corresponds to 68—
79% (n=5).

The skull rostral portion of M. sibirica is more
narrow and oblong in comparison with that of M. ever-
smanii. A total size of specimens ZIN 37924-2 and
37924-3 resembles the skull size of M. sibirica,
though the infraorbital breadth in examined speci-
mens is more pronounced (Table 2). The length of
upper carnassial tooth P4 in the fossil crania consti-
tutes 5.9—6.6 mm (n = 4).

Segregation of mandibles between M. sibirica and
M. eversmanii was realized on the basis of character
discovered by Alekseeva (2003). In M. sibirica, the
edge of the incision of angular process lies approxi-
mately on the level of posterior margin of coronoid
process or in front of it. M. eversmanii is characterized
by this edge markedly shifted backwards (Fig. 4). This
feature provides the possibility for ascribing 11 mandi-
bles to M. sibirica (Fig. 5, A—F), whereas 18 mandibles
are assigned to M. eversmanii (Fig. 6). We failed to
attribute another 27 specimens with broken angular
processes; these specimens are designated as M. sibiri-
ca/eversmanii (Fig. 5, G, H).

M. sibirica is represented by 5 left and 6 right
mandibles (ZIN 37924-13, 18, 21-23, 31, 35, 44, 47—
49). These findings were distributed into two levels:
having the depth 4.7-5.5 m and 0.4-1.2 m. The first
level is provisionally associated with the Late Pleis-
tocene, whereas the second level is referred to the
Holocene age. More robust mandibles are assigned to
males and the smaller bones to females (Table 3, 4).

The length of m1 in the fossil sample of M. sibirica
constitutes 6.7-7.9 mm (mean 7.36 mm, n = 11), which
does not exceed the length limits of the recent M.
sibirica (6.2—8.1 mm, n = 40).

Three measurements (L, Ltrd, W) of m1 preserved
in mandibles were used for the Principal Component
Analysis. Five samples were analyzed: M. sibirica,
fossil and recent; M. eversmanii, fossil and recent; and
subspecies M. e. amurensis, recent. Within the spaces
of Component 1 (includes all dimensions, 99.5% of
dispersion) and Component 2 (includes tooth width,
0.4% of dispersion) on the scatter-plot, the specimens
of M. sibirica and M. eversmanii are separated mainly
by the Component 1 (Fig. 7), since M. eversmanii has
larger m1. No reliable difference has been detected
between the fossil and recent samples of M. sibirica.

At present, the distribution range of M. sibirica
cover forest regions of Northern Eurasia from Pechora
River basin in the west to Sea of Okhotsk in the east,
reaching southwards India and the northern part of

' C.p.

Fig. 4. Difference between mandibles of Mustela eversmanii
(A) and M. sibirica (B). Abbreviations: a.p. — angular
process, c.p. — condyloid process.

Indo-China. The animals from the southern regions of
Russian Far East were referred to the subspecies M. s.
manchurica Brass, 1911 (Aristov & Baryshnikov, 2001).

We have no information on Pleistocene findings of
fossils belonging to M. sibirica in Siberia. The species,
most probably, moved northwards only in the postgla-
cial time. This hypothesis is conformed to a striking
homogeneity of its craniomandibular characteristics
throughout the Siberian part of the distribution range.
Holocene findings were reported from Primorskii Ter-
ritory from Chertovy Vorota, the grotto near Sinie Ska-
ly and from Spasskaya Cave (Kuzmin, 1997; Panasen-
ko, 2010).

M. sibirica is also affiliated with the right fossil
mandible found in Locality 3 at Zhoukoudian (Pei,
1936). Its ml (length 8.5 mm) is markedly larger in
comparison with the specimens from Bliznets Cave.
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Fig. 5. Mustela sibirica (A-F) and M. sibirica/eversmanii (G, H), Bliznets Cave, left (A, B) and right (C—H) mandibles; buccal
(B, C, E, G) and lingual (A, D, F, H) views. A, B— ZIN 37924-48; C, D — ZIN 37924-18; E, F — ZIN 37924-13; G, H —

ZIN 37924-8.

Subgenus Putorius G. Cuvier, 1817
Mustela (Putorius) eversmanii Lesson, 1827

Alekseeva (2003) has for the first time recorded a
presence of the steppe polecat (M. eversmanii) in the
former fauna of Primorskii Territory. The nearest place
of the species current distribution is known to be in the
basin of the middle stream of Amur River (Amurskaya
Oblast in Russia and Heilongjiang Province in China)
(Aristov & Baryshnikov, 2001; Smith & Xie, 2008).

This region is inhabited by comparatively small ani-
mals, which were described, on the basis of their skin
coloration, as the subspecies M. e. amurensis Ognev
(Ognev, 1930). It is regarded to be the most well-
defined subspecies of the steppe polecat (Stroganov,
1958). We have examined a series of skulls from Ognev
collection (ZMMU S-82905-82909, S-82911, S-
13175). It was found that their condylobasal length
varies from 52.5-56.1 mm in females (n = 2) to 59.8—
63.7 mm (n = 5) in males.
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Fig. 6. Mustela eversmanii, Bliznets Cave, left (A, B, E, F) and right (C, D) mandibles; buccal (B, C, F) and lingual (A, D, E)
views. A, B— ZIN 37928-7; C, D — ZIN 37928-30; E, F — ZIN 37928-11.
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Fig. 7. Principal component analysis of Mustela sibirica (fossil and recent), M. eversmanni (fossil and recent) and recent M.

e. amurensis.
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Our analysis shows that the fossil material from
Bliznets Cave contains 3 cranial fragments as well as
12 left and 6 right mandibles (Fig. 6) belonging to M.
eversmanii (Tabs 5-8). These bones were excavated
from the depth of 4.0-5.5 m, i.e. may be referred to the
Late Pleistocene.

The length of upper carnassial tooth varies within
the sample from 6.7 mm to 7.9 mm (n = 7), which
corresponds to this length in the recent M. e. amurensis
(6.6-7.6 mm, n = 4). In the fossil sample of M. sibirica
from Bliznets Cave, the length of P4 is a little smaller
(6.1-7.1 mm, n= 7).

The length of the lower carnassial tooth m1 of the
fossil M. eversmanii constitutes 6.8—8.7 mm (n = 18).
Marked variability of this length may be explained by
mutual presence of males and females in the sample,
since polecats are characterized by pronounced sexual
dimorphism in size. M. e. amurensis has the length of
ml measured 7.3 mm (n = 2) in females and 7.4-8.0
mm (n = 5) in males.

Principal Component Analysis, which has been per-
formed for five samples on the basis of three measure-
ments of m1, revealed inconspicuous graphical differ-
ence between the fossil and recent samples of M. ever-
smanii, mainly by Component 2 (tooth width) (Fig. 7).
Teeth of the fossil M. eversmanii are found to be some-
what narrower in comparison with those of the recent
steppe polecat; however, they are more robust and
wider than teeth of M. sibirica, notwithstanding a no-
ticeable overlapping between two species on the dia-
gram.

The recent M. eversmanii dwells in the steppe zone
of Eurasia from Central Europe to Malyi Khingan and
the coast of Yellow Sea, occurring southwards as far as
Tibet and Sichuan (Smith & Xie, 2008). Central Asia is
inhabited by very large polecats belonging to subspe-
cies M. e. larvatus Hodgson, 1849 and M. e. michnoi
(Kastschenko, 1910), whereas M. e. amurensis from
the Amur region is noticeably smaller. The Amur sub-
species is dimensionally similar to the fossil polecat
from Bliznets Cave.

The Late Pleistocene fossil remains of a large indi-
vidual of M. eversmanii have been recorded in Deniso-
va Cave, in southern part of Siberia (Derevianko et al.,
2003). It also seems to be interesting a finding of
mandible in Ostantsevaya Cave, in Sakhalin Island,
which was determined as Mustela cf. eversmanii (Kir-
illova & Tesakov, 2008). Its lower carnassial tooth is
robust (9.8 mm in length). The Holocene records of the
steppe polecat are known in Primorskii Territory from
Spasskaya Cave (Panasenko, 2010).

The Late Pleistocene M. eversmanii has been found
in the fauna of Upper Cave of Zhoukoudian in China
(length m1 8.3-8.9 mm) (Pei, 1940).

Subgenus Gale Wagner, 1841
Mustela (Gale) altaica Pallas, 1811

The mountain weasel (or solongoi) is recorded in
the bone assemblage of the cave for the first time. It is

represented by the left mandible (ZIN 37923-1) col-
lected at the depth of 2.6 m (Fig. 2, A-B). Its location as
well as minor fossilization allows its attribution to the
latest Pleistocene or to Holocene. The size of ZIN
37923-1 inconspicuously surpasses that of the male
mandible in the recent M. altaica from Amur River
basin (Table 1). The length of fossil m1 (5.7 mm) does
not exceed the length limits of this tooth in the recent
sample (5.0-6.4 mm, mean 5.79 mm, n = 18).

Nowadays M. altaica occurs in mountains of South-
ern Siberia and Central Asia southwards as far as Hima-
laya. Its Late Pleistocene records are scant. Its fossils
are known in Siberia from Altaic Denisova Cave (Der-
evianko et al., 2003). Two cranial fragments from Up-
per Cave of Zhoukoudian in China referred to M. cf.
altaica (Pei, 1940) display no size difference from the
skulls of the recent mountain weasel.

Another finding of solongoi is provisionally identi-
fied in the material from Bliznets Cave on the basis of
the left mandible of the immature individual (ZIN 37923-
2), with the only m1 being preserved. A type of preser-
vation of the bone substance as well as the depth of the
bone deposition (1.1 m) suggest the Holocene age of
the finding. The measurements of ZIN 37923-2 are
similar to those of the recent M. altaica; the length of
ml falls, however, into the maximum values of this
parameter in the recent sample (Table 1). The buccal
side of ml reveals two slender supplementary roots
beneath the protoconid; the same roots are happened to
be developed in M. erminea. We designate ZIN 37923-
2 as M. cf. altaica.

Mustela (Gale) nivalis Linnaeus, 1766

The weasel is represented by 10 mandibles (6 left
and 4 right bones) (Fig. 8). Among them, 8 specimens
were found at the depth of 2.8-5.4 m (ZIN 37927-1, 2,
4, ZIN 37929-1, 2, 3a, 4, 5) and revealed the Pleis-
tocene type of preservation of the bone substance. An-
other two mandibles (ZIN 37927-3, 37929-3b), origi-
nating from the upper horizons, are dated by us to
Holocene.

Mandible measurements of the Pleistocene speci-
mens are similar to those of the recent weasel from
Primorskii Territory and Northeastern China (Table 9).
Lingual margin of m1 displays no projection character-
istic of M. erminea (Rabeder, 1976; Marciszak & Socha,
2014). In one specimen (ZIN 27927-3) this projection
is developed.

The length of fossil m1 (3.2-3.8 mm, mean 3.53
mm, n=7) corresponds to that in the sample of nomino-
typical subspecies M. nivalis nivalis (3.1-3.8 mm, mean
3.51, n = 17). This subspecies is characterized by a
wide distribution range extending from the northern
part of Scandinavia as far as Japan Islands and North-
ern China (Abramov & Baryshnikov, 2000; Smith &
Xie, 2008). Its representatives exhibit striking unifor-
mity in the size and proportions. They, presumably,
dispersed over this extensive territory in postglacial
time, radiating from few southern refuges, one of them
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Fig. 8. Mustela nivalis, Bliznets Cave, left (A, B) and right
(C) mandibles; buccal view.
A — ZIN 37927-3; B — ZIN 37929-5; C — ZIN 37929-3.

probably had located in the southern part of Russian
Far East. This hypothesis is ascertained by the data of
phylogeography; molecular phylogenetic analyses show
two lineages of M. nivalis, one of them extending from
the North-Eurasian region to North America (Kurosa et
al., 2005).

Fossil findings of M. nivalis are recorded in Siberia
from the Altai caves: (Denisova Cave, Bukhtarmin-
skaya Cave, Strashnaya Cave) and from karst shafts
(Badzheiskaya Lovushka, Syiskaya) (Ovodov, 1980;
Derevianko ef al., 2003).

The length and width of ml of the weasel from
Bliznets Cave resemble those of a small mustelid from
Middle Pleistocene Locality 1 at Zhoukoudian in Chi-
na, which was referred to Mustela (or Putorius) sp.
(Pei, 1934).

Notably, the dimensions of M. nivalis show a slight
variability in Eastern Asia, whereas the size of animals
from Europe, Mediterranean, and Central Asia is com-
paratively larger and more pronouncedly variable. In
the cold periods of Late Pleistocene, small M. nivalis
migrated farther westwards and southwards in compar-
ison with the present time. For example, the length of
ml varies in the fossil samples from Poland (Mamutova
Cave, Koziarnia Cave, coll. ISEA) from 3.0 to 3.7 mm
(mean 3.41 mm, n = 13), i.e. corresponds to that of the
recent weasel from Siberia.

Conclusions

The study revealed the presence of five species
belonging to Mustela within the fossil collections from
Bliznets Cave. These species currently occur in Primor-
skii Territory, with the exception of the steppe polecat
(M. eversmanii) whose recent distribution range is shift-
ed 500-600 km westwards, far inland (Gasilin, 2013).
The position of the fossil material in the geological
section provided a possibility to establish two strati-
graphical species units. The early unit, correlated with
the Late Pleistocene, includes four species: M. ermin-
ea, M. sibirica, M. eversmanii, and M. nivalis. The
second, younger, unit of the Holocene age embraces
three species: M. sibirica, M. altaica, and M. nivalis.
The first unit is characteristic by the presence of M.
eversmanii, which is currently confined to arid steppe
localities. The second unit does not include the steppe
polecat, and includes the dwellers of mountain and
plain forests and riverside thickets (M. sibirica, M.
altaica).

Presumably, migration of the steppe polecat to the
southern regions of Primorskii Territory took place
during the Last Glacial Maximum (LGM), in the Late
Pleistocene (ca. 19 ka) or immediately after it. This
cold epoch was accompanied with the ocean level low-
ering, aridization of climate, and expansion of open
landscapes. At that time the polecat could migrate onto
Sakhalin through a land bridge. At the beginning of
Holocene, the rainfall increased and the area of open
landscapes were reduced. Probably, their relict remains
are represented now by humid herbaceous associations
in lowlands around Khanka Lake. Kurentsov (1959)
considered the Khanka Plain as a Sungari-Khanka zoo-
geographical province, into which species of Daurian-
Mongolian steppe fauna could come. This region is still
inhabited by such xerophytic rodents as Tscherskia
triton (De Winton, 1899), Cricetulus barabensis (Pal-
las, 1773), and Myospalax psilurus Milne-Edwards,
1874, and birds Perdix daurica (Pallas, 1811) and
Glareola pratincola (Linnaeus, 1766). Notably, the
Daurian partridge (Perdix daurica) had been more wide-
spread in the Late Pleistocene, reaching the Pacific
coast: its fossil remains were recorded in Bliznets Cave
(Panteleev & Alekseeva, 1993).

Thus our study revealed changes in the distribution
of smaller mustelids in the southern part of Primorskii
Territory, which were caused by climatic and landscape
changes at the end of Late Pleistocene.
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Table 1. Measurements (mm) of mandibles of Mustela erminea and M. altaica from the Russian Far East.

M. erminea M. cf. altaica M. altaica
Late Pleistocene Recent Holocene L ate Recent
Pleistocene
Measurements Bliznets Cave Amur Bliznets Cave Bliznets Ampr
Region Cave Region
ZIN ZIN 32100 ZIN 37923 ZIN 14508
ZIN 37925 37922 ad,, & sad. ZIN 37923 -
Lel-m2 12.7 13.7 18.2 16.0 14.4
Lp4-m2 7.7 7.4 8.2 11.6 9.4 8.9
Height before m1 34 3.0 3.0 5.2 4.3 4.3
Height of the 9.4 8.1 10.0 14.5 12.8 12.5
vertical ramus
Teeth

Lcl 2.3 2.8 2.9 2.9
Wcl 2.0 1.9 2.1 1.9
Lp4 2.4 2.1 2.5 2.9 3.0
Wp4 1.3 1.0 1.4 1.5 1.4
Lml 4.8 4.7 4.9 6.4 5.7 54
Ltrdml 3.5 34 3.6 4.5 4.1 4.0
Wml 1.7 1.6 1.8 2.1 2.1 1.8
Lm2 0.9 0.9 1.1
Wm?2 0.9 0.7 1.0

Table 2. Measurements (mm) of skull fragments of Mustela sibirica from the Russian Far East.

M. s.
Late Pleistocene manchurica,
Measurements recent
Bliznets Cave Amur Region
ZIN 37924-2 | ZIN 37924-3 | ZIN 38049 | ZIN 37924-7 | ZIN 9743, T
Medial palatal length 24.4 28.0
LCI-M1 16.7 16.5 17.2 16.5 17.8
LCI1-P4 15.1 15.2 12.0 11.7 16.2
LP3-M1 11.9 12.2
Least breadth between the 12.9 12.6 13.4 13.3 11.9
orbits
Greatest palatal breadth 19.1 19.2 19.1 20.7
Breadth at the canine alveoli cal3.0 13.0 12.9 13.4
Teeth
LClI 3.1 3.6
WC1 2.4 3.1
LP3 3.6 4.3
WP3 1.8 2.0
LP4 6.4 5.9 6.6 6.6 7.0
WP4 3.5 3.3 3.6 3.5 34
LlinM1 2.5 2.3 2.7 2.6 2.6
LbucM1 2.7 2.6 2.6 2.7 3.2
WMI1 5.1 5.0 5.3 5.0 5.1
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Table 3. Measurements (mm) of male mandibles of Mustela sibirica from the Russian Far East.

Late Pleistocene Holocene M. s. manchurica,
recent
Measurements Bliznets Cave Amur Region
ZIN ZIN ZIN ZIN ZIN
37928-13 37928-47 37928-49 37924-18 37928-48 ZIN9278 G
Total length 333 35.7 36.7
Lcl-m2 21.2 20.5 20.7 20.4 21.1
Lp4-m2 12.6 12.1 12.7 11.6 13.4
i‘;‘ght before 6.6 6.4 6.8 6.0 6.3 6.3
Height of the 16.5 17.2 14.8 17.5 18.2 183
vertical ramus
Teeth
Lcl 3.1 4.0
Wel 2.7 2.8
Lp2 2.3 2.3
Wp2 1.8 1.9
Lp3 3.0 2.7 3.0 2.6 2.7
Wp3 1.9 1.8 2.0 1.9 1.9
Lp4 34 4.0 3.8 3.7 4.1
Wp4 2.2 2.0 2.1 2.1 2.1
Lml 7.9 7.5 7.3 7.6 7.4 7.9
Ltrdml 5.5 5.6 5.4 5.6 53 5.4
Wml 3.2 2.8 2.6 2.7 2.9 2.8
Lm2 2.5 1.9 1.6 1.9
Wm?2 1.9 1.7 1.7 1.7
Table 4. Measurements (mm) of female mandibles of Mustela sibirica from the Russian Far East.
Late Pleistocene M. s. manchurica,
recent
Measurements Bliznets Cave Amur Region
ZIN 37924-31 | ZIN 37924-34 | ZIN 37924-44 ZIN 32081 ¢
Total length 30.5 32.0 28.5
Lcl-m2 18.9 19.5 17.9
Lp4-m2 11.4 11.4 12.2 10.3
Height before m1 5.7 5.8 6.5 4.1
Height of the vertical ramus 15.3 14.9 15.3 13.3
Teeth
Lcl 3.8 3.2
Wcel 2.7 2.4
Lp2 2.2 2.0 2.0
Wp2 1.6 1.4 1.3
Lp3 2.6 2.7 2.5
Wp3 1.7 1.9 1.5
Lp4 3.6 33 3.7 34
Wp4 1.9 1.8 1.8 1.8
Lml 7.1 6.7 7.2 6.5
Ltrdml 5.2 5.0 53 4.8
Wml 2.7 2.6 2.6 2.4
Lm2 1.3
Wm?2 1.5



12 G.F. Baryshnikov & E.V. Alekseeva

Table 5. Measurements (mm) of male skull fragments of Mustela eversmanii from the Russian Far East.

Late Pleistocene M. e. amurensis, recent
Measurements Bliznets Cave ZMM/{%jn;ur Reigli\(/)[rﬁ/[ —
ZIN 37928-4 | ZIN 37928-5 | ZIN 37928-6 13175 22009
Medial palatal length 30.0 31.9
LC1-M1 cal9.0 19.1 19.7
LC1-P4 19.1 cal6.8 cal7.6 17.4 18.3
LP3-M1 12.8 13.2 12.6
Least breadth between the orbits 16.7 15.8
Greatest palatal breadth 22.1 22.9
Breadth at the canine alveoli 15.6 16.4
Teeth
LC1 4.1 3.6 4.0
WCI 34 2.9 2.7
LP3 4.4 3.9 4.0 3.9 3.9
WP3 2.2 2.1 2.1 2.5 2.2
LP4 7.8 7.0 7.5 7.5 7.6
WP4 4.1 38 4.5 3.9 3.5
LbucM1 2.7 2.8 2.4
LlinM1 3.4 2.6 2.6
WMI1 6.2 5.5 5.4

Table 6. Measurements (mm) of male mandibles of Mustela eversmanii from the Russian Far East.

Late Pleistocene M. e. amurensis,
recent
Measurements Bliznets Cave Amur Region
ZIN ZIN ZIN ZIN ZIN ZIN ZMMU S-
37928-3 | 37928-6 | 37928-7 | 37928-10 | 37928-15 | 37928-15a 13175
Total length 38.0
Lcl-m2 ca2l.5 21.1 22.7
Lp4-m2 14.6 cal4.5 13.3 14.1 12.5 13.2
Heightbefore |5 5 7.4 6.9 6.6 8.5 6.8 7.4
Helght of the 18.1 1.6
vertical ramus
Teeth
Lcl 4.2 4.4
Wcel 2.9 2.8
Lp2 2.5 2.5 2.4
Wp2 1.9 1.6 1.8
Lp3 3.3 3.5 2.6 3.2
Wp3 2.2 2.1 2.1 2.3
Lp4 4.4 4.5 4.0 4.1
Wp4 2.4 2.7 2.1 2.4
Lml 7.6 8.0 8.7 8.0 8.6 7.8 7.9
Ltrdm1 5.6 6.1 6.2 6.1 6.3 5.8 6.0
Wml 2.7 3.2 3.1 3.1 33 2.9 3.0
Lm2 2.3 1.7 1.4
Wm2 1.7 1.4 1.6
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Table 7. Measurements (mm) of female mandibles of Mustela eversmanii from the Russian Far East.

Late Pleistocene
Measurements Bliznets Cave
ZIN ZIN ZIN ZIN ZIN ZIN ZIN
37928-11 37928-12 37928-16 | 37928-19 | 37928-24 | 37928-25 | 37928-26
Total length ca3l.0 31.0 30.5
Lcl-m2 19.6 19.5 19.3 19.6 19.7
Lp4-m2 12.2 12.7 11.8 12.3 12.4 11.9
Height before ml 6.5 6.2 4.8 5.4 6.0 6.0 6.0
Height of the 15.7 15.6 14.4 15.5 15.3
vertical ramus
Teeth
Lcl —
Wcl 2.6
Lp2 2.2 2.3 2.3 2.1
Wp2 1.5 1.5 1.6 1.3
Lp3 2.9 2.6 2.8 3.0
Wp3 1.7 1.8 1.7 1.7
Lp4 3.8 3.2 34 3.6
Wp4 2.2 1.9 1.8 19.3
Lml 7.3 7.2 6.8 7.6 7.4 7.2 7.3
Ltrdm1 53 5.3 5.2 5.6 5.4 4.9 5.2
Wml 2.6 2.6 2.7 — 2.7 2.7 2.7
Lm2 1.7
Wm?2 1.3
Table 8. Measurements (mm) of female mandibles of Mustela eversmanii from the Russian Far East.
Late Pleistocene M. e. amurensis,
recent
Measurements Bliznets Cave Amur Region
ZIN ZIN ZIN ZIN ZIN ZMMU S-
37928-30 37928-33 37928-34 37928-39 37928-45 82907 ¢
Total length 314 33.2
Lcl-m2 20.4 18.8 19.8 21.1
Lp4-m2 12.5 114 11.8 12.1 11.4 12.3
Height before m1 6.3 5.2 6.0 5.8 5.7 6.9
Height of the 16.0 15.8 15.4 16.4
vertical ramus
Teeth
Lcl 4.4 4.0 4.0
Wcel 2.9 2.7 2.8
Lp2 2.3 2.2 2.1
Wp2 1.5 1.4 1.4
Lp3 2.6 2.9 3.0
Wp3 1.7 2.0 1.9
Lp4 3.8 3.5 3.9 3.1 3.6 34
Wp4 2.1 1.9 1.8 2.0 2.3 2.3
Lml 7.7 6.8 7.1 7.1 7.1 7.3
Ltrdml 5.7 5.0 53 53 53 5.6
Wml 2.8 2.5 2.7 2.9 2.7 2.9
Lm2 1.7 1.6
Wm?2 1.5 1.7
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Table 9. Measurements (mm) of mandibles of Mustela nivalis from the Russian Far East.

M. n. nivalis,

Late Pleistocene Holocene
recent
Measurements Bliznets Cave Manchuna,
China
ZIN ZIN ZIN ZIN ZIN
37927-1 | 379273 | 3792041 | 37929-5 | 379003 | ZIN346150
Total length 16.4 15.9 15.9
Lcl-m2 9.2 10.1 9.8 10.0 9.7 9.8
Lp4-m2 54 5.9 6.1 6.4 5.8
Height before ml 2.3 2.4 2.5 2.6 2.4 2.4
Height of the vertical 78 77 78
ramus
Teeth

Lcl 1.7 1.9
Wel 1.1 1.3
Lp3 1.1 1.2
Wp3 0.7 0.8
Lp4 1.5 1.8
Wp4 0.8 1.0
Lml 32 3.5 38 3.3 3.7 3.7
Ltrdml 2.4 2.5 2.7 2.6 2.7 2.7
Wml 1.1 1.4 1.3 1.1 1.3 1.3




