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Geographic location of the study area

The West Siberian Plain is one of the largest plains in the World
providing opportunity to assess both the climatic gradients and the
differences in geological history reflected in sedimentation
characteristics.
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There are four regional stratigraphic schemes
developed for the region:

- The Unified Stratigraphic
scheme for the territory of
Western Siberia (2000),

- The Urals and Trans-Urals
(Stefanovsky, 1997).

- for the Southern Pre-Urals
and Southern Urals
(Danukalova, 2010),

- for Northern Pre-Urals (Shik et
al., 2004; Shik, 004).
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Correlations at regional level: Why so complicated?

« 1) Administrative subdivision

« 2) Geological history and differences in sedimentation
processes



* In the study area, there are several
sources of paleontological materials
dated back to the Quaternary



Cliffs are the most
typical sources of
paleontological
materials in the West-
Siberian Plain

Ob’ and Irtysh river banks
are more than 60 m high

Fluvial and

lacustrine-and-fluvial deposits

of Skorodum and

Romanovo localities
(Eopleistocene — Late Pleistocene)




-Uralian rivers are

Banks of Trans

usually not higher than 20-30 m

Tyulenevo locality (Late Pleistocene)




Quarries are another

source of materials in

both Western Siberia
and Trans-Urals

Fluvial and lacustrine

and fluvial deposits of

Korkino and Baturino localities
(Eopleistocene-Late Pleistocene)




Caves and grottos
are typical for Ural Mountains
and Trans-Urals

Ignatievskaya and Usoltsevskaya caves




Moreover, there are some
additional sources of
Holocene materials:

peat bogs and infillings of
burrows of carnivorous
mammals



Because of the differences In
sedimentation processes,

the quaternary fossil records in
different parts of the region

are not uniformly documented
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The southern part of the West-
Siberian Plain is documented
from the Late Pliocene to the
end of the Late Pleistocene.

In the northern part, all the
localities of micromammal and
Insect faunas are not older
than Late Pleistocene.

In the Urals, all the localities are
not older than the beginning
of the Late Pleistocene.

Geographical location of the
main sites of small mammal
faunas in the Urals and

West-Siberian Plain
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The study area experiences
pronounced continental climate
and extreme seasonality




Materials for biostratigraphical and biochronological
purposes include

Micromammal
Coleoptera
Molluscs

Plant |
macrofossils

Spores and
pollen

We focus on the two model
groups — arvicoline rodents
and insects (coleoptera).

These groups represent traditional objects of
biostratigraphical, biochronological, and
paleoecological studies.

Arvicolines are commonly employed in
Quaternary biostratigraphy due to their rapid
evolution, abundant fossil record, and wide
geographical ranges. Their remains provide
paleoenvironmental and paleoclimatic
evidences at a number of levels (from the
major vegetation types at regional and
continental scale to local environments).
Beetles are strictly confined to temperature
conditions and show high levels of
ecological and morphological stability.
Beetle species are attributed to particular
layers of terrestrial phytocenoses that allows
one to use them as indicators of soil,
humidity, insolation, and vegetation type.



Small mammal faunas:
/\ A -tundra
O @ - forest-tundra
(] - forest
O @ - non-analogue
V V - steppe and forest steppe

Insect faunas:
ob == - arctic
< 4 - subarctic
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The Late
Pleistocene and
Holocene fossil

record iIs the best
documented in the
study area

The Late Pleistocene and
Holocene sites of small
mammal and beetle faunas
In the Ural Mountains and
West Siberian Plain. Black
signs indicate the sites of
the Late Pleistocene age,
white signs indicate the
Holocene sites



The analyzed materials include

authors’ collections (bopoavH, 1988; BopoauH, 1992; bopoanH, 1995; bopoauH, 1997;
bopoavH, EnbkunHa, 2006; bopoanH, EpoxuH, Mapkosa(CamoxuHa), 1997; bopoauH, 3bikoB,
MapkoBa, 2006; bopoauH A.B., MiBakuna (MNoroguHa), 2000; bopoanH, KocuHues, 2001; bopoauH,
CmupHos, 1984; bopoauH u ap., 2000a; bopoauH n ap., 2000b; bopoanH u ap., 2000c; bopoanH,
CtpykoBa, CtedaHosckmin, 2003; bopoauH, CtpykoBa, Tpodumosa, 2001; BaknHa u gp., 1997;
KocuHues, bopoanH 1990; CmupHoB, bonbliakoB, bopoanH, 1986; CtedaHoBckuin, bopoauH,
2002; CtedgaHoBckuin, bopoauH, CtpykoBa, 2004; CtedaHoBckuin 1 ap., B neyaTtn; CTpykoBa,
BopoauH, 2002; CtpykoBa u ap., 2006; Borodin, 1996; Borodin, Kosintsev 1997; Borodin et all.,
1998; Borodin et all., 2001; Borodin, Strukova, Markova, 2006; Borodin, et all., 2006)

publlshed data (AHTponoreH KOxHoro Ypana, 1965; BaHreHrenm, 3axuruH, 1982; MankuHa,
1975; 1977; 1980; NankuHa v gp., 1980; N'pomos, 1957; N'ycnuuep, MNasnos., lNaHtokoBa, 1989;
[aHykanosa n gp., 2002; JaHykanosa v ap., 2006; 3axuruH, 1980; Ncanues, 1977,
Kapauvaposckuin, 1951; Koues, 1991; Kpykosep, 1986; Kpykosep, 1992; KyamuHa, 2003; 2006;
ManeeBa, 1970; 1971; 1976; 1977; 1978; 1982; 1983; ManeeBa, BopobbeBa, 1970; Maneesa,
EnbknH, 1986; Maneea, Hopactpewm, 1974; Maneesa, CtedaHoBckun 1988; Mapkosa n ap.,
2001; CmupHoB, 1992; 1993; 1994; 1996;2001; CmunpHoB u ap., 1990; CmupHoB u ap., 1992;
CmunpHoB 1 gp., 2007; CmupHoB, KysbmuHa, Koyposa, 1999; Ctpykosa, 1999; CtpykoBa, 2003;
Cyxos, 1976b; 1978; 1981; ®ageesa, 2003a; 2003b; YepHbix, Maneesa, 1971; Axkosnes, 1994;
1996; 2003;AxumoBuny, 1987; Bachura, Kosintsev, 2007; Krukover, 2007; Markova et al., 1995;
Markova et al., 2001; Smirnov, 1998 ; Smirnov, Golovachov, 1999; n ap.)



Latitudinal dynamics of insect (a) and arvicoline (b) faunas from
the key sites in the Western Siberia dated back to the end of MIS3-
beginning of MIS2. Sites are ordered from the north to the south
according to the latitude (between 73 and degrees 57 north)
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The structure of faunas
reflect the latitudinal
gradient. The three
major groups of faunas
could be distinguished:

* | —tundra-like faunas
* Il - non-analogue
* |l — steppe-like



Modern vs. Pleistocene Zonality

« Thus, when making
biostratigraphic and
biochronological schemes

we should take into account
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 However, we should not only trace the
faunal successions within the climatic
zones but also to compare faunal
assemblages in longitudinal aspect

We establish the four biogeographic groups of
species as follows:

1) Transcontinental

2 ) West Palearctic (“European”)

3) East Palearctic and Beringian

4) Central Palearctic group
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Occurrence of European, East,
Palearctic and Central
Palearctic groups of
arvicolines shows temporal
variability.

In particular, we can see
changes from the Late
Pleistocene (P) to Holocene
(H) and modern time

The West Siberia could be
regarded as transit territory
providing faunal interchange
between European, East
Plaearctic/Beringian and
Central Palearctic faunal
groups



Importance of the study area for faunal correlations throughout the
continent is determined by presence of the key arvicoline taxa
traditionally used for correlation
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Based on the key taxa
lineages, their latitudinal
spread and evolutionary level
we can establish the five
latitudinal zones for trans-
regional and trans-zonal
correlations:

| Lagurini lieages zone;

Il Lagurus — Stenocranius —
Arvicjla lineages zone;

lll Lagurus — Stenocranius —
Arvicola — Dicrostonyx
lineages zone;

IV Stenocranius - Dicrostonyx
lineages zone,

V —Dicrostonyx lineage zone.



ZOHG_S MQR _ Stratigraphic zones based on the
(Vangengeim et al., 1998; evolutionary appearance of new forms

Pevzner et al., 2001) in the key lineages
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Correlation of faunal complexes:
Siberia
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We suggest that the five
latitudinal zones established
in the study area could be
used to correlate regional
schemes in Northern Eurasia
and Beringia.

Key taxa in latitudinal zones I-
[l are the same with European
schemes; for latitudinal zones
I-11l we can apply stratigraphic
zones MQR developed by
Vangengeim et al. (1998).

In latitudinal zones IV-V, key
taxa are the same with the
more eastern territories,
namely with Western Beringia



The five latitudinal zones could be used to solve the
problem of Pan-Eurasian correlations by linking
Euronean and Berinaian sectors of Palearctic
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Europe Siberia Trans-Baikalia ~ Western Beringia



T.e. no cytn gena koppensauns ¢ TecakoBCKOM CXeMOW NpoBeaeHa no
30He |-l (T.K. B Hen HeT nuHuKM Dicrostonyx)

Cyaa no doayHam, 3 n B EBpon, ons ueHTpanbHON N CeBEPHOWN X
yacTten, crieayet BeBecTu ewwe B MQR n nuHuMto Dicrostonyx, koTopad
B EBpone n3BecTHa ¢ ypoBHS Praedicrostonyx (Chaline) no kpanHen
mepe

Koppensuua ¢ 3abankansem — no 3oHam I-1ll (n B EBpone n B
3abankanbe — Lagurodon arankae, KoToporo HeT y Hac (?boree
IOXKHadA BETOYKa narypuH?)

[Mpn MexpernoHanbHbIX CPaBHEHUSIX AaTUPOBKa No Hanbonee
9BONOLUMOHHO BbICOKMM YPOBHSIM TAKCOHOB, YTOObI U3bexaTb
adopekTa «hudsonius» (3To ecnu oanH OTCTaEeT No TeMnam, a ecrnu
HaobopoT? bbIBaeT N Takoe, YTO OAUH TaKCOH B PErmoHe pesKko
BbICKakmsaeT Bnepea? inm ato K Bonpocy 0 TadoOHOMUYECKOM
HeO4HOPOL4HOCTU?)

[na mexpernoHarnbHbIX cpaBHeEHUN — B uHAekc K MQR nobasutb
NHAEKC WMPOTHOCTK LI-V nonpoboBaTtb CpaBHUTL C aNACKUHCKUMUN U
dbpaHuy3ckumm payHamu. T.e permoHanbHble 0COOEHHOCTUN HUKTO HE
OTPULAET, TaM BCAKNE TEPPUKONN N CUMHANTOMMUCHI, HO Halla cxema
ana co3ganna «nnHbKoBy (link)

Buoosou coctas camon dpayHbl, NOMUMO pykoBoasALmx dpopm MQR
OoTpakaeT perMoHarnbHYylo cneunduky n getanmsauunto permoHanbHou
broxpoHonornu n buoctpaTtmrpadunn, NOHUMMaHMA NMPOLECCOB
MWUHPaWUNN OTAENbHbIX TAKCOHOB U (POPMUPOBAHUS U
TpaHcdopmaumm 6MoMOB



Conclusions

Latitudinal landscape zonality has been strongly pronounced in the
West Siberian Plain during the Quaternary

The West Siberia could be regarded as transit territory providing
faunal interchange between European, East Plaearctic/Beringian
and Central Palearctic faunal groups

Presence of key taxa allows one to correlate the regional
stratigraphic schemes with each other and with stratigraphic
schemes of geographically distant regions

The 5 zones based on latitudinal distribution of the key taxa and
their evolutionary level provide a way to correlate biostratigraphic
schemes between the regions and to link different parts of the
Northern Eurasia together (from a biostratigraphic point of view)



* Thank you for attention!



