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JTabopaTtopus
donnoreHeTUKN n GUOXPOHOSIOrNn

NIPuX YpO PAH

* nccnegoBaHnA B paMKax HYeTblpeX OCHOBHbIX HaﬂpaBﬂeHMVIZ

1 - UccnepoBaHMe 3BOSNTIOLUOHHLIX (PUNoreHeTU4YeCKnx) cBssemn
Mexay rpynnamm opraHM3amoB (Bugamu, nonynaumamm),

PEKOHCTPYUPYEMbIX Ha Pa3HbIX YPOBHAX OpraHu3auum —
MOpPc¢ONOrmn4eckom, LMTOreHeTU4eCKOM, MOJIEKYNSIPHOM.

B pamkax aToro HanpasfieHus:

- CTeneHb poacTBa COBPEMEHHbLIX MPUPOAHLIX NOMYNALUUA U
PEKOHCTPYKUMA PUoreHnn n punoreHeTu4ecKmnx
B3aMMOOTHOLLEHU B 9BONOLNN BNOOB XXUBOTHbIX.

- Mopdhonoruyeckas n reHetuveckas auddepeHumauma TakCOHOB
pasHoM cTeneHn punoreHeTnyeckon 6m3ocTu.



JTabopaTtopus
donnoreHeTUKN n GUOXPOHOSIOrNn
NOPuX YpO PAH

* nccnegoBaHnA B paMKax HYeTblpeX OCHOBHbIX HaﬂpaBﬂeHMVIZ

2 - UccnepoBaHue npoueccoB BO BpeMeHU, NpoTeKaLwmux B
Ononorn4yeckux cuctemax pasHoro ypoBHsl — OT
OPraHN3MeHHOro 0 3KOCUCTEMHOIO — BO BPE€MEHHbIX
MaclwTabax oT aKkTyanbHOro 4o reoriorm4ecKoro.

B pamkax aToro HanpaeneHus:

- BoccTaHoBneHne xpoHosnornm bnonorn4ecknx cobbiTnn B
NaneoHTONOrM4YecKom NeTONUCK XXNBOTHbLIX HA MPOTAXKEHUMN
nocneaHux 2,6 MnH net;

- - CB#3b OHTO- N (punoreHesa B popmMnpoBaHN MOPEPONOrnyecKnx
CTPYKTYP.



JTabopaTtopus
donnoreHeTUKN n GUOXPOHOSIOrNn

NIPuX YpO PAH

* nccnegoBaHnA B paMKax HYeTblpeX OCHOBHbIX HaﬂpaBﬂeHMVIZ

3 - UccnepoBaHue 3KONOrM4ecKUX oCHOB 3BOJTIOLIMOHHbIX
npoweccos

B pamkax aToro HanpaeneHus:

- V3MeH4nBOCTbL B NPOCTpPaHCTBE N BPpEMEHIN KaK OCHOBA
IBOJTIOLUNOHHbIX MpoueccoB —

- Bknapg npnpoaHbIX U aHTPOMNOreHHbIX pakTopos B doopMupoBaHmne
BGropasHoobpasnst KMUBOTHbLIX HA pa3HbIX 3Tanax YeTBEPTUYHOIO
nepuoga v B nogaepxaHne romeocrtasa CoBpeMEHHbIX NPUPOLHbIX
nonynauum



JTabopaTtopus

donnoreHeTUKN n GUOXPOHOSIOrNn
N3PuX YpO PAH

* nccnegoBaHnA B paMKax HYeTblpeX OCHOBHbIX HaﬂpaBﬂeHMVIZ

4 - AHanNu3 reHeTU4YeCcKoro pasHooo6pasunsa n comnoreorpacgpunyeckon
CTPYKTYpPbl MOAeNbHbLIX BUAOB NO3BOHO4YHbLIX CeBepHOM
EBpa3um
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* 3a4EM HYXHbl apXmBbI?
- PEKOHCTPYMpoOBaTb NCTOPUIO

3a4yemMm HeobxoamMmo 3HaHne nctopumn?

- ANA NOCTPOEHMNA NPOrHOCTUYECKOU
Mo enu



« 3a4eM M3yvaTtb reofiormyeckyo UCTOPUo
MCTOPUIO OMNOTHLI?

"TOT, KTO HE NOMHUT CBOErO MPOLLUNOoro,

obpeyeH Ha To, YTODbI NEPEXNTL €ro BHOBbL .
LDxopox CaHmasHa (1863 — 1952)



"TOT, KTO HE NOMHUT CBOEr0 MPOLLUMOoro,

obpeyYeH Ha TOo, YTOObI NEPEXUTL Ero0 BHOBL".
Lxopox CaHmasHa (1863 — 1952)

Mbl XOTUM 3HaTb, YTO HAC XOET.
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KAK aTo coenatb?

MeTogundeckmum nogxona:

THE PRESENT IS THE KEY TO THE PAST IS THE KEY TO
THE FUTURE
(MATHIESON, Elizabeth Lincoln, 2002)

HACTOSALEE OTKPLIBAET MPOLUMIOE - OTKPLIBAET
BYOYLLEE




THE PRESENT IS THE KEY TO THE PAST IS THE KEY TO THE
FUTURE

HACTOSALLEE OTKPLIBAET MPOLUNOE - OTKPLIBAET
BYOYILEE
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TpeboBaHuA kK apxmBaM:

» [locTynHOCTbL
* IHdpopmMaTUBHOCTL
* AHTepnpeTUpyemMocCTb



Tacloonom UA (oT rpey. TaQog — «Moruna, norpedbeHne», n vOUog — «3aKoH»)

—pa3sgen NaneoHTOoNormMn U apxeonornn, U3yYarLLni
3aKOHOMEPHOCTU MPOLLECCOB 3aXOPOHEHMSA U 00pa3oBaHUA
MECTOHaxXOXOEHMN UCKOMaeMbIX OCTaTKOB OPraHM3MOB.

UBaH AHTOHOBUY EdhpemoB (1908—1972) - cospgatens TadpoHOMUM

dopmumpoBaHue:
buoueHo3 — TaHaToueHO03 — TadoueHo3 - OpUKTOLIEHO3

NHTepnpeTtauusa:
OpwukToueHos - TagoueHo3 — TaHaToueHo3 - bruoueHo3s



Mbl Oyaem roBopuTb 06 N3y4yeHnn reoriorm4eckon
NCTOPUN N NCTOPUN BNOTLI YETBEPTUYHOIO
nepunoaa — 310 NPUMEPHO 2,5 MIH NeT

(MonoBmMHa TOsMLWKWHBI NIncTa Oymaru Ha BepwunHe OMmnanp-Ctentc-bunguHr)



« ApX1BbI UICTOPUN OUOTbI YETBEPTUYHOIO
nepuoga paboTatoT, Nnpexae BCero, Ha

bnocTtpaTurpadunto n BMOXPOHOIOTrUIO



MopenbHasa Tepputopusa — 3anagHo-Cnbunpckasa paBsHuHa 1 Ypan

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.




B HacTosee BpeMs BO BCEX HAYYHbIX
HayKax, CBSA3aHHbIX C N3y4YEHNEM
4eTBEePTMYHOro nepmoga o4eBngHa
TEeHAEHUMSI CONOCTaBNEHUSA PerMoHaribHbIX
OAHHbIX WU NONbITKA NPOBECTU rnobaribHble
(obuwennaHeTapHble) Koppensaunm



OAvH U3 yaavHbIX NPMMepoB TPaHCPeruoHanbHbIX
cTpaTurpadnyeckux Koppensuun:

Quaternary International 500 (2019) 20-31

Contents lists available at ScienceDirect

Quaternary International

sEVIH journal homepage: www.elsevier.com/locate/quaint

Global chronostratigraphical correlation table for the last 2.7 million years,
version 2019 QI-500

K.M. Cohen™®*, P.L. Gibbard"®

A Depr. of Physical Geography, Faculty of Geosclences, Utrecht University, P.0.box 80.115, 3508 TC Utrecht, the Netheriands
" Scott Polar Research Institute, University of Cambridge, Lensfield Road, Cambridge CB2 1ER, England, UK

UGS C

ARTICLE INFO

ABSTRACT

K.M. Cohen and P.L. Gibbard Quaternary International 500 (2019) 20-31

North Atlantic Ocean

Series  Subscries  Stages Greenland Isotope Divisions Regional Schemes  Atmospheric “C

Keywords: A substantially updated version of the correlation table showing ch hical subdivisions of late Cenozoic
Quaternary geological time, spanning the last 2.7 million years is p . It provides , students, p Is and the
Stratigraphy general public with a ready reference to stratigraphical terms and schemes in use in different areas for similar
g:::‘:‘lc‘:'"mwm periods. The updates comprised the status of Quaternary ch i ic subdivision, the bined age-mod-

elled geomagnetic and isotope records from ocean drilling records, and revised regional correlation schemes, notably
for eastern Europe. The paper describes the chart in its 2019 QI-500 form and contains sections on its types of usage
and formal subdivision status, besides reference and description of the contents of the various columns. The paper
also describes and discusses the resolution of correlations in younger and older parts of the last 2.7 Ma.
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Fig. 2. Higher-resolution inset correlation table for the last 50,000 years. The figure is a compilation making extensive use of published data sets and schemes, all

cited in the main text.



BoT cnncoke perMoHoB, BKMIOYEHHbLIX B 3TO UCCreaoBaHue,
3anagHo-Cnbupckasi paBHMHa OTCYTCTBYET

K.M. Cohen and P.L. Gibbard

Quaternary International 500 (2019) 20-31
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[TpnynHa KpoeTcsa B HEOQHO3HAYHOCTU MHTEpPNpETaLunmn
naneoreorpadunyeckon NCTOPUN N reHesnca OTIIOXKEHUN, B YaCTHOCTH, B
CeBepPHOW 4YacCTn paBHUHbI

RAPTA

HETBE A POCCHILCH
MAP OF THE QUAKTERNAKY FORMATIONS OF THE RUSSIAN FEDERATION
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B HacTosiwee Bpema 3anagHo-Cnbunpckasa paBHMHA XapakTepusyeTca sipKo
BblPpa)XEHHOW LUMPOTHOW 30HANbHOCTLIO, HAYMHAA OT apPKTUYECKMX NYCTbIHb Ha
ceBepe 00 cTenen Ha tore
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B HacTosilwee Bpema 3anagHo-Cmnbumnpckasa paBHMHA XapakTepusyeTca sipko
BblpaXXE€HHOW LUMPOTHOW 30HANbHOCTbLIO, HAa4YMHAA OT apKTUYECKUX NYCTbIHb HA
ceBepe [0 CTenen Ha tre
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Ho B 3TOM pervoHe Takke CyLeCcTBYIT BHO pa3Hble 30Hbl (DOPMUPOBaHUS
4YeTBEPTUYHBIX OTNOXEHUN, KOTOPble TPaAULMOHHO NoapasaensoTcs Ha
MOpCKUe, negHUKoBble, nepurnsaumanbHble U BHenegHUKoBbIe

KAPTA ' POCCHIIC)
saror THE QUARTERNAKY FORMATIONS OF THE RUSSIAN FEDERATION
[SR—




Korga kKoppenaums, ocHoBaHHasaA Ha
HEeOMONOrM4YecKknx OaHHbIX, KaXXeTCH
npobnemaTtn4yHomn, posrib buocTpatTurpadounm
3Ha4YNTENbHO BO3pacTaeT

B TO e BpeMs Bo3pacTaeT U NOTPeEOHOCTL B
HaOEeXHOCTN DMONOrNMYEeCcKNX AaHHbIX



B CeBepHoM nonyLiapum noneBKu
npeacTasnsoT rpynny MNekonuTarLmx,
kKoTopasi Hanbonee LWMPOKO
ncnonb3dyetcsi B buoctpaturpadmyeckmx
N BUOXPOHONOIrMYECKMX LENsaxX n3-3a nux
BbICOKMX TEMMOB 3BOSHOLINN,
MHOTOYNCHEHHOCTM MCKONaeMbIX
OCTaTKOB, LUMPOKOro reorpadpuyeckoro
pacnpocTpaHeHusi B EBpasum n
CeepHon Amepuke

MpenmyLlecTBo NoneBok, No
CpaBHEHWIO C APYrMMN MESTKUMMN
MIEeKonUTaLWuMN 1 B TOM YTO, BO-
nepBbIX, UX Mopdosiorusi 3ybos
OoTpaxkaeT 3BONOLMNOHHbIN
YPOBEHb, YTO NO3BOMSAET NPOBECTU
OTHOCUTENBbHOE AaTMpPOBaHUE, a
BO-BTOpPbIX, BUAOBOW COCTaB
drayHbl OTpaXXaeT XxapaKTepUCTUKM
Ovoma, 4YTO NO3BONSIET NPOBECTU
naneoakonornyeckue
PEKOHCTPYKLNN




[na MHOrnmx Teppntopmin OCHOBOW
bunocTtpaturpadnyecknx nocTPoeHUn
SIBMAKOTCSA KPYMNHble MIieKkonuTarLime.
[Ona 3anagHo-Cnbmnpckon paBHUHDI
MHCUTHbIE HaXO4KMU NX OCTATKOB
KpanHe peakn Ha gaHHbIN MOMEHT.




Pa3pesbl YeTBEPTUYHbIX OTIIOXEHWIN, AOCTYMHbIE AN
nccnegoBaHus, 4acTo gatoT boratbie CKOMneHns MakpoocTaTKoOB
PACTEHUN, XKECTKOKPbINbIX 1 MENKNX MITEKOMUTAIOLLINX.




OOBLeKkTbl uccregoBaHUM

B pamkax naneoHTonorn4yeckoro nogxona Ha nepsoMm
atane pabor o06bLEKTOM uccnegoBaHun  Obinu
MECTOHaXOXAEeHUAA WUCKomnaeMbIiX OCTaTKOB (Kak
reomopdonornyeckmne 0b6beKTbI n 0OBbEKTHI
onpegeneHHoro Tmuna ocagkoHakonnenus) (1).

ObbekToM cnegytowero YPOBHS ABNANUCH
OTNOXEHUA MECTOHaxXOXAEHUN U oTAesfibHble CNowm,
BMeLLalolMe KOCTHbIE OCTaTKM (2).

Ha crefywoLiem aTane 0OBbEKTOM Obinun
U3BrevYeHHble NarieoHToNorM4eckme ocTaTtku: a -
KaKk COCTaBHasi 4acTb OCafoOuYHbIX nopon; 6 - Kak
cocTaBHasi YacTb TadoueHo3sa (3).

OtpenbHble KOCTU (3yObl) ObinNy M3yyeHbl Kak
Mopdponormyeckme 00BbEKTDI C Lernbio
TaKCOHOMUYECKON unaeHTUpukaunmm, onmcaHma wu
cpaBHeHus (4).

Buabl u BHYTpUBUAOBbLIE BbLIOOPKU SBMSANUCH
obbekTaMmn BMonornyeckummn, GUOXPOHOSTOrMYECKUMN
n dbmnoctpaturpadpundecknmmn (5).

BuaoBon coctaB U CTPYKTypa UCKonaembix drayH
(anieMeHTapHbIX, JoKasibHbIX, pPernoHasribHbIX), C

OAQHOW CTOPOHbI, ObiMM  MaTepuanoMm, AallWnm .
NHOPMaLMIO NS PEKOHCTPYKUMM COOOLLECTB, @ C  |uanis
apyromn — BMOXPOHOMNOIMYECKUM N |oLaguns
bnocTtpaTturpadmnyecknm obvekTom (6). e —

@ Lemmus - Myopus

@ Clethrionomys




Tunbl NNENCTOLEHOBBLIX N rOfIoLEHOBbLIX MECTOHAXOXOEHUU
Ypana n 3anagHon Cnbupu

pu acnekra, uMmerLine pewlaruliee
3Ha4YeHme npu nccnegoBaHUn
YeTBEPTUYHbIX (payH:

* TUMONOrMg MEeCTOHaxXoXXaeHumn,

* Npobnema nHTepnpeTaunm ogHOpPoOaHOCTH
OPMUKTOLIEHO30B

* n3bmpaTtenbHOCTS UX PopMnpoBaHUS.



MecToHaxoXXaeHUsa B CKarnbHbIX MaccmBax

Mewepsbl, rPOTbl, HABECHI — ABMSAOTCS v

TUNUYHBIMM ONS rOpHOM YacTu Ypana
Ypana u MNMpuypanbs, roe HabnogarTcs

BbIXO4bl CKalsibHbIX NOPO4

OAHO 13 NpenMyLLECTB MeLLEPHbIX OTNIOXKEHUN B
TOM, YTO MECTOHaXOXAEHUS, NPUYPOYEHHbIE K
HUM, B BOMbLUMHCTBE SABMSATCA NEPBUYHbBIMMU, T.
€. KOCTHbI MaTepuarn Hakannmsasnca B Xxoae
dopMmnpoBaHUS NELWEPHbIX OTNIOXKEHUN 6e3
nepeoTnoXeHNH.

Kpome Toro, B HMX, Kak Npasusio, BCTpevarTcs
apxeorsiorndeckme aptedakTbl, YTO CYLLECTBEHHO
obneryaet nHTEpNpeTauuto cTpaturpadomm un

OTHOCUTENbHYIO AaTUPOBKY OTNOXEHWINA.



CneneoreHHble OTNOXEHUS KapCTOBbIE
MNOJ1I0CTU

PacnpegerneHue newep n ux n3y4eHHoCTb
B npefenax YpanbCKon KapCToOBOW CTPaHbI
HepaBHOMEpPHbI (Hanpumep, OneHes,
1965). HaumeHee naydeHsol NpunonsapHbie
n lNonspHble pamnoHbl.

K aToMy TUNy MeCToHaxoXaeHUn OTHOCATCS NeLepbl, rpoThl, CKanbHbIE HAaBECH! B
KapCTYOLLIMXCS cKanbHbIX MaccuBax.

[pakTu4eckn Kaxxagas kapcToBasi NONOCTb — NOTEHLUMAaNbHbIN UCTOYHMK
ocTeoriornyeckoro matepuana. NomMckoBbIM KpUTEPUEM SABMSIETCS, NPEXAe BCEro,
Hannyme Kocten (KpYmnHbIX NN MENKUX MNeKonuTaroLmx) Ha NOBEPXHOCTH.
NuTonoro-caunanbHble XapakTeEPUCTUKM U MUHEPanbHbIN COCTaB NO3BOMSIOT

rOBOPUTH O NMPEePbIBUCTOM XapaKTepe O0CagKOHaKOMJeHn .



OTNOXEHUs1 HEKAPCTOBbIX NPOTOB

« KaTtomy TUny oTHocATCA Hernybokne nonocTu B CKanbHbIX MaccuBax C
npeobnagaHnem 6a3anbToBbIX U FPAaHUTHBLIX NOPOA, Koraa oguvH Unu

HECKOIbKO KPYMHbIX G1TOKOB 00pa3yoT HaBeChl UMK rPoThl.



AnnoBuanbHO- CNeNeoreHHble OTNOXEHUS

K 3TOMYy TMNYy MECTOHaXOXXAEHNN OTHOCATCS
neLlepbl, OTNOXEHUS KOTOPbIX popMMpOBanucCh Kak
3a CYET NPOLECCOB pa3BUTUS KapcTa, Tak U C

y4yaCTnem rnoCToAHHbIX BOOHbIX NMOTOKOB.

[lepBOEe MeCTOHaxOXOeHNe Takoro Tuna

(UepemyxoBo-1) BnepBble H6bINO 0OHAPYXEHO U
n3yyeHo Hamu Ha CesepHoM Ypane B 1998 roay

(MepBble Haxoaku..., 2006).



dakTopbl HAKOMMNEHNS N UICTOYHMKOB NOMagaHnus KOCTen B
newiepsbl

HakonneHue, pacnpeneneHne n KOHcepBaLus KOCTEN B
OTIOXEHNAX MeLlep 3aBUCUT OT HECKOSbKNX dpaKTOPOB:

=Mopdonormn (Tuna) newepsl,
*KITMMaTUYECKNX YCIOBUWN,
=[1€STENIbHOCTMN XUBOTHbIX N YerioBeKa.

[TonagaHne KOCTEN XMBOTHbIX B OTIIOXKEHUS MeLlep U
rPOTOB MOXET ObITb PE3YNLTAaTOM CIeAYOLLMNX
NpoOLECCOB:

1. OXOTHMYbEN N (MNN) KYNTOBOW OEATENBHOCTU YeroBeKa
2. rmbenb XXMBOTHOMO HEMOCPEACTBEHHO B JAHHOM MECTe
3. oCTaTKn A06bIYM XULLHUKOB.



MecToHaxoxaeHnst paBHUMHHOW YacTu 3aypanbst n 3anagHou
Cunbupu

Kapbepbl n 6eperosbie 06pbIBbl peK n
o3ep -

OCHOBHbI€ NCTOYHUKN NCKOMNAeMoro
MaTepuana B paBHUHHOM 4acTu
3aypanba n 3anagHon Cnbupum



OTnoxeHus, BCKpbITble MO Beperam pek U B Kapbepax sIBNSAKTCS
OCHOBHbIM MCTOYHMKOM MHGOOpMaLmMn 0 dpayHax HaCEKOMBbIX.
MEHHO K 3TUM Crnoam npuypoveHo 605bLLINHCTBO HAaXo4o0K
XUTUHOBbLIX doparmeHToB (doTto 3nHoBbeBa E.B. U [lyako P.IO.)




Kpome Toro, ectb HECKOMbLKO

OOMONMHUTENBbHBLIX UCTOYHUKOB

MaTepuarnoB a1 rofioUueHOBbIX
OTINOXEHUN :

TOPMAHUKN, JOHHbIE OTIIOXKEHUS U
HOPOBULLA XULLHbIX
MI1eKonuTatoLLmUX




-

X80.
1 mm
gaxma
..? mpexnucmHas

OCOKa

ABTOXTOHHbIE
MaKpooCTaTKu
pacTeHumn

O3epHO-00NOTHbIE OTIIOXEHUS, PyYHOE
OypeHue, NocnonHoe nsy4yeHme KepHoB

Ha @omo: KepH U3 CK8a)KUHbl MOpPsHUKa,
2ornoueH, lNepmckoe lNpedyparbe

TopdaHukn

N3yyeHune oTnoxeHum
TOPIPAHMKOB MO3BONSET
PEKOHCTPYyMpoBaTh
aetarnbHyH
HenpepbLIBHYIO NETONUCH
NPUPOAHLIX CODLITUN



OOHMM 13 NCTOYHMKOB MHPopMaUnKn Ans N3yveHmns YeTBEPTUYHLIX HAaCEeKOMbIX
SBMNAKOTCS OTNIOXEHNA norpebeHHbIX TOPPAHMKOB MENCTOLEHOBOIO U
rorioueHoBoro so3pacta (dpoto 3uHoBbeBa E.B. n XKapkosa B. A.).

No3gHennencroueHoBble TOPPAHUKN (OaTUPOBAHHLIE HA4arioM NO3AHEro
nneuctoueHa (MUC Se)




FonoueHoBbIe TOPAHUKK LLMPOKO pacnpoCTPaHEHbI HA TEPPUTOPUN
Ypana n 3anagHon Cubupu. B HUX cogepxaTcsa ocTaTku
HaCEKOMBbIX, OHAKO YaCTO UX HACbILEHHOCTb HMXE, HEXESNN B
OTNOXEHUSAX annoBUanbHOro U 03epHo-anItBMUanbHOro reHesnca.

OcTtaTkm HaceKOMbIX N3 PpaHHEroSIoOLLEHOBOr0 MECTOHaXOXOEHUS
[lopbyHOBCKMIN TOPpGsAHUK (poTo 3nHoBLEBA E.B.)




ApXGOJ'IOFI/I‘-IeCKI/Ie MNaMATHUKA




« OcTaTKn HaCeKOMbIX U3 apXeosiorm4eckux NamMsaTHUKOB aKTUBHO NU3y4atloTcs B
3anagHon EBpone n CeepHont AMepuke. PaspaboTtaH gaxe cneuymanbHbIi TEPMUH
«apxeo3HToMonorn4yecknn aHanus» («archaeoentomological analysis»)

« CyuwecTByeT uenbin psag nyonukayum, nocesieHHbIX gaHHon npobneme (Reilly,
2003; Panagiotakopulu, Buckland, 2012), B ToM 4ncne n dopmMmnpoBaHnio ropoackmnx
(«urban») dayH (Kenward, Alison, 1994)

Archaeoentomological Research in the
North Atlantic:
Past, Present, and Future

Véronique Forbes, Frédéric Dussault, and Allison Bain

dparmeHTbl XXyka Rhizophagus
parallelocollis

e i (e e n3 namsiTHMKa Greenfield, York Minster
(Panagiotakopulu, Buckland, 2012)

1 Origins of the urban insect fauna (after Kenward and Allison 1994)



Apxeonorndyeckne namaTHUKA

BbigacHeHune
' CTOKOB
BO3HMKHOBEHUA

nwexuya OpEeBHENLLErD
' semnenenus,
BOCCTaHOBJSIEHME
T - ero ncTopum,
naneoasKonorns
noceneHun,
KyNnbTYPHbIE CBA3U
C Apyrumu
Hapo4amu
KynbTypHbIW Cnon cpeaHeBEKOBOIo
nocerneHuns, apxeosiorM4eckni packon
XUnuila, 3051IbHUK OKONO ovara kapboHM3pOoBaHHbIE
cemMeHa n oparMeHTbl
Ha gpbomo: PoxxdecmeeHcKkoe copoduuie, KOINOCbEB KYIbTYPHbIX

Mepmckoe lNpedyparke, pacTteHumn
X — nepsasi yemeepmsb X|V gs.



MyMUKM KpynHbIX MNEKONUTAOLLMX

. — PeKkoHCTpyKuuS

, ’ nocneaHen ANeThbI
YXMBOTHOTO,

ero NacTOULLHMNX

s o craum,

yCnoBun naneocpeqbl
obuTaHus

nenenbHUK
YEPHO-NYpPNypOoBbLIA

NPONOMHMUK

\

paect

Lyyyka

Tyl KpynHbIX MIiekonuTaoL
COXPaHUBLLNXCSA B YCINOBUAX
BEYHOM Mep3J10Thl MaKpOOCTaTKI/I
(>KKT, sanonHeHune 4Yepena, pacTeHui
KONTYHbI LLEPCTU U T.4.)

LMK SYMEHb

Ha ¢bomo: mymusi MamoHmeHka FOka,
SKymusi, KapauHcKul uHmepcmaduari,
OKoJ10 34 mbic. nem Ha3al



OcTaTKn XXMBOTHbIX (MNEKONUTAKLLNX U HACEKOMbIX) BCTpeYatoTca no beperam
BOJOEMOB, B TOM 4YMCIle B HAHOCAaxX pacTUTENbLHOW TPpyxu B6NM3n ypesa Boadbl
(«HaWNoK»)

Ha doTo: kazaxckun aHTomorsnor-4etseptniHuk @.I.bugaluko (Ypanbck, KazaxcraH)
nccnegyet pevyHom HaumoK B HUXXKHEM TedeHun peku Taeaa (asryct 2004 roga, oTo
3unHoBbeBa E.B.)



OpPbI
[lononHUTENHbIE NCTOYHUKN rONOLEHOBOIO MaTepl/lana.p
MeCTOHaxoXaeHNA KOCTHbIX OCTAaTKOB B OTJTOXKEHUAX HOP

CoBpeMeHHbIe HOPbl TaKMX XXMBOTHbIX KakK neceL, iMcuua MoryT Cly>KUTb UCTOYHUKOM COBPEMEHHOIO
mMaTepuana, a ctapble HOpoBMLLa MOTYT AaTb MaTtepuan BO3pacTOM HECKOMbKO ThbICAY ET.
(AvHecmaH, 1968).

Hpyron BapuaHT -
(no4Bax), BO3paCT KOTOPbIX 3a4acTyto CONOCTaBUM C
nepeKpblBatoLLEn TOMLEN N MOXET COCTaBMATb OECATKN,
COTHW TbICAY, MUMNMOHbI NEeT. B AaHHOM criydae Hy»XXHO

NPOCTO NOMHUTbL, YTO HOpPa POETCHA B Nnopoge, BpemM4A

hopMMpPOBaHUS KOTOPOW NPOUCXOAMNO HAMHOIO paHbLUe,

4yeM KNBOTHOE peLLNIIO BbIPbITb 30€CL HOPY.



[lononHUTENHbIE UCTOYHUKWN FONTIOLEHOBOIO
mMaTepuana:
BonoTa 1 AOHHbIE OTNOXEHUSA COBPEMEHHbIX 03ep

3
r




UeTBepTnYHbIE MECTOHAXOXAeHNA Ypara n 3anagHou
Cunbunpu

YeTBepTUYHbIE MECTOHAXOXAEHMS dhayH MeNKuX MnekonutaroLwmx Ypana n 3anagHo-Crnbupckom
paBHMHbI B COOTBETCTBUWN C re0NorM4ecknmM Bo3pacToM U 30HANbHOWM NPUYPOYEHHOCTLIO.

Bo3pacTt mecToHaxoxgeHun:

3ereHble 3Ha4YKkn — 30MNEenNCTOLEH,
domoneToBble 3HAaYKN — PAHHUW HEOMNJTENCTOLIEH,
KpacHble 3Ha4Ykn — cpeHNN HEONNENCTOLEH,
CUHME 3Ha4YKMN — NO3OHUA HEOMNENCTOLIEH
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Tunbi payH menknx
MJIeKONUTaloLMX

/\ A - myHOpo8bIU

O @ - necomyHOpoebili

1M - /lecHou

O @ - 6e3zaHanozoswili

V V¥ - cmenHol u necocmenHou

Tunbl payH KeCTKOKPbUIbIX
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No3pHennencToueHoBbIE
U rofioueHoBbI€
MeCTOHaxXoXAeHus
MENKUX MJIeKONMUTarLWmXx
U XKYKOB Ypana u
3anagHou Cnbupu c
yyeToMm TMna payH

(no: Quaternary rodent ...,
2011)

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



Bugosown coctas payH No3gHeNnNencToueHoBbIX doayH MEnKmnx
MINEKOMUTaKLLUX N3MEHSIETCA B rpagneHTe ceBep-tor

O intrapolyzonal
| m steppe
m forest azonal
|| @ forest zonal > --- Agansiy

uval-1290/2
tundra-steppe
y Mega

O zonal tundra

Gornyi
Denschik

Dem'yan
ka-Ostrov




dayHUCTUYECKNE KOMIMIEKCHI ACHO OTpakatoT CYLLECTBOBAHME eCTECTBEHHON
30HarnbHOCTU No Bcen PaBHMHe B YeTBepTUYHOE BpeMs. Mbl MoxeM
HabrnogaTb ANHAMUYECKME N3MEHEHUSA B pacnpoCcTpaHeHNU C CeBepa Ha tor
TyHAponoaobHbIX, be3aHanoroBbIX U CTEMHLIX (hayH B onpeaeneHHbIe
NPOMEXYTKN BPEMEHN

The structure of faunas
reflect the latitudinal
gradient. The three
) major groups of faunas

= could be distinguished:

1 — tundra-like faunas
2 - non-analogue
3 — steppe-like

TR



Although traditionally named after their relation to glacial processes, the
periglacial and glaciomarine zones of the West Siberia yield numerous
assemblages of micromammals, taxonomic compositions of which are different
from those occurring in the non-glacial zone

-
5 as B

Llabtosm 67° 3'2.88“N (Yama‘r penlnsula

Microtus gregalis Pall.,



|

Al - Dicrostonyx

)« _AII -Dicrostonyx,

- Stenocranius ]

AL - Diéf0st0nyx,>f—f '
Stenocranius,

Arvicola,
Lagurus 2

e = ZVVIAV"-“Arvicola,

160°

J70°

Stenocranius,
Lagurus

AV - Lagurus: [

]80°

[%]
Q

Latitudinal zones A1-A5

To account for the latitudinal zonation of the
West Siberia and Trans-Urals, we suggest an
approach for unification of inter-biome and
inter-regional correlations of micromammal
faunal complexes.

The approach is based on the intersection of the
ranges of arvicoline species in various natural
zones. ldentification of synchronous evolutionary

= stages of the phyletic lineages of arvicolines,

common in the neighboring zones, allows us to
compare the faunas of the region with the
pronounced latitudinal gradient of environmental
conditions.

Thus, the approach might be potentially used
for the latitudinal zones throughout the
continental Northern Eurasia and is
applicable for the entire Quaternary.



Latitudinal biochronological
zones

P AII -Dicrostonyx,

The latitudinal biochronological zones are
established based on the geographic
occurrence of the key lineages of
Arvicolinae in the Quaternary localities in
the Trans-Urals and Western Siberia and
Al - Dicrostonyx | | entitled using the Latin names of the

‘ terminal taxa (at generic or subgeneric
level) of those lineages

*\"‘?*?'\?ocranlus ] Al — Zone of distribution of the

- = representatives of Dicrostonyx lineage;
All — Zone of joint occurrence of
el Dicrosto:_vyx & Stenocranius;.
Lagums’ 2 N Alll - Joint occurrence of Dicrostonyx &

s 5 Stenocranius & Arvicola & Lagurus;
. Amcb 7 AlV - Joint occurrence Stenocranius &
) Arvicola & Lagurus;

Siggocregie: AV - Zone of distribution of the

3 IR representatives of Lagurus

AL - Diéf0st0nyx,>f—f '
Stenocranius,

[%]
Q

AV - Lagurus: [

R To designate the zones, we use index A
(“area”, because these zones characterize
the distribution areas of the key taxa)



An approach to unification of inter-biome and inter-regional correlations of
micromammal faunal complexes across latitudinal zones in Northern Eurasia (an
example of the Quaternary arvicoline faunas)

© A. V. Borodin'?, E. A. Markova', T. V. Strukova’

! Institute of Plant and Animal Ecology UrB RAS, Ekaterinburg 620144,
Russia

2Ural Federal University, Ekaterinburg 620002, Russia
(Zoolgical Journal, 2019, in press)

» Lagurini allow us to correlate the faunas and chronostratigraphic units in southern regions
and Dicrostonychini may play the same role in the northern latitudes. Dicrostonychini is
the biochronologically informative group for correlating stratigraphic units throughout
Eurasia, from the westernmost to the easternmost regions. And the key lineagies with the
polyzonal patterns of distribution might be used for correlation with the Cis- and
Transbaikalian regions.
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« OgHako doopmanunsaumna nogxoaoB K
MeXpermoHanbHbIM KOPPEenAUnam He OO0JKHbI
ynpowiatbs duonorn4yecknn qoH ans
BNOXPOHONOrMYECKUX KOPPENALINN.

 [1pn ncnonb3oBaHUN BUOOrMYECKUX OdaHHbIX
0151 Koppenauun cneayeT yunTbiBaTb, YTO
N3MEHYNBOCTb SABIISIETCS HEOTbEMIIEMOU
XapaKTePUCTUKON DMONOrMYeCcKnx oObEKTOB.



Ecnn mbl NOCMOTPNM Ha apealibl COBPEMEHHbIX
npeﬂCTaBMTenelh TaKCOHOB UCMNOJIb3yEeMbIX OJ14
BMOXPOHONMOrMYECKUX KOPPENaLMn, Mbl MOXKeM HabnoaaTtb
npuHUunmalibHble pa3jimdina
-~ =

Sl ooy \\? \\L{Jgur lagiirus '
on SRS 4 , B0 |
A e
) Bicias potlogle X o T

A

TN pa3nnyn4d O6yCJ'IOBJ'IeHbI cyweCTBEeHHbIMU OTJTIMHNAMMU
peaKkunnn pa3HbiX BWAOB Ha USMEHEHUNA 0|<py>|<a+omel7| cpebl.



XoTSa peakumn Ha U3MeHeHUd
OKpyXXatoulen cpenbl cneundunydHbl ons
KaXK4oro TakcoHa, pasHble BUabl 4acTo
OEMOHCTPUPYIOT CXO4HbIE MoaeNun
pearpoBaHUs Ha N3MeHeHne yCroBUn
CYLLIECTBOBaHWS, NOCKOMbKY
1) pasHble BUObl MOryT
OEMOHCTPMPOBaTb KOCBEHHYIO
3aBUCUMOCTb OT OHOU N TOWN Xe
nepemMeHHOW cpeapbl
(Hanpumep, BNaxHOCTb cpeabl);...

[Markova E.A., Strukova T.V., Borodin A.V.  Arvicolines (Arvicolinae, Rodentia) as
Paleoenvironmental Proxies: Classification of Species Inhabiting the Central Part of Northern
Eurasia Based on Environmental Preferences of Their Modern Representatives // Biology Bulletin,
2018. Vol. 45, Ne7. P. 156-166.]



... 1 2) buoreorpadmnyecknt doH oTAerNbHbLIX PEMMOHOB HaKNaabiBaeT Te Xe
orpaHu4eHunst Ha mogenun buonornyeckoro pasHoobpasus.

Hanpumep, Ypan n 3anagHasa Cnoupb pacnonoXeHbl Ha nepecevyeHum
MUrPaLNOHHBIX MYTEWN HA3EMHbIX 3NIEMEHTOB bayHbl B HanpaBreHnax
BOCTOK-3anag v ceBep-or.

Latitudes above 61 degrees North
100%

80%

QCentral

O East Palearctic

M exgr. avalis-agrestis
Q! exgr. nutilus-glareolus| [0
& European

a Transpalearctic

Late P EarlyH MidH LateH Modem
fauna

Between 56 and 60 degrees North

@Central

O East Palearctic

8 M exgr. avalis-agrestis
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Late P
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Latitudes below 56 degrees North

QCentral

O East Palearctic

M exgr. amvalis s -agrestis
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| European

@ Transpalearctic

Late P EalyH MidH LateH Modem
fauna



Tak ObINoO B TeyeHune nocrnegHunx 2,6
MWNIMOHOB NET, N payHa 3TON OrPOMHON
TeppuTopun rnpeacraBnsaeT cobon apeHy
3KCNaHCUN HA BECb KOHTUHEHT.

journal homepage: www.elsevier.com/locate/quaint

Quaternary International 284 (2013) 132-150
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Quaternary rodent and insect faunas of the Urals and Western Siberia: Connection
between Europe and Asia

Alexandr Borodin®, Evgenia Markova, Evgeniy Zinovyev, Tatiana Strukova, Maria Fominykh, Sergey Zykov

ARTICLE INFO

Article history
Available online 22 August 2011

Tum pacrpocTpaHeHHs 10 30HATBHOU MPHUYPOICHHOCTH
(OmoTommYeckue MpeAmTOYTCHHU )

Bunsr Arvicolinae

I. Transpalearctic (Transcontinl. TpancnaneapkTuyeckas (TpPAaHCKOHTHHEHTAJbHAS) FPYNIa

WHTpanonn3oHanbHbIN (MHTpa30HATBHBIE OHOTOIIBI)

Ondatra zibethica

I1. 3anagno-IlaseapkTuueckas (eBponeiickas) rpynna (1o 98 B.1.)

WuTtpanonn3oHaibHbIN (MHTpa3oHAIbHBIE OMOTOIIBI)

Arvicola terrestris

ITonu3oHaIpHBINH —HEMOpAbHBIE U OOpealIbHBIE Jieca
(30HaNIbHBIE JIECHBIC U a30HAIBLHBIE OMOTOTIBI)

Clethrionomys glareolus; Microtus agrestis

[Tonm30HAIBHEIA THI pacrpocTpaHeHHs (a30HATBHEIC
OHMOTOTIBI)

Microtus arvalis sensu stricto

I11. Bocrouno-IlaneapkTuyeckasi rpynna

(ot Bepenruu o Ilentp. EBponsl)p

WHTpanonu3oHanbHbIH (MHTpa30HATbHBIE OMOTOIIBI)

Microtus oeconomus

3oHaNBHBIN THIT — OOpeabHEIE Jeca (30HaJIbHbIE JIECHBIE U
a30HAJIbHBIE OMOTOIIBI)

Myopus schisticolor, CI. rufocanus, CI. rutilus

[Monu30oHAaNBHBIN (TYHIPOBBIC U CTEMHBIE 30HATIBHBIC
OHMOTOITHI)

Microtus gregalis

30HaNBHBIN B Ipeeax TYHAPOBOIl 30HBI (30HAbHBIC
OHOTOIIBI)

Dicrostonyx torquatus, Lemmus sibiricus, Microtus
middendorffi

IV. HenTpaibHo-IlajieapkTuyeckas rp

ynna (ueHtp CeBepHoii EBpazun)

30HaANBHBINA THII B TIpe/ieiax CTEIHOM 30HBI

Ellobius talpinus, Lagurus lagurus

Tlonu3oHambHBIN THI pacIpOCTPaHEHUS

Microtus rossiaemeridionalis

Institute of Plant and Animal Ecology. Ural Branch, Russian Academy of Sciences, ul. 8 Marta, 202, Yekaterinburg 620144, Russia

ABSTRACT

The biogeographic groups of rodent (arvicoline) and beetle species in the modern fauna of the Urals and
Western Siberia based on the longitudinal patterns of their present-day distribution are established.
Occurrence of species of the Transpalearctic, West Palearctic (European), East-Palearctic, and Central
Palearctic faunal groups is estimated at different stages of the Late Quatemary development of the
present-day fauna of the region. The border between the European and East-Palearctic faunal groups
represents a vast territory where the ranges of the species included in those groups intersect. The border
territory includes the Ural Mountains and the lowlands lying west and east of it (the East-European Plain
and the West an Plain). The biomes of those territor e| rasian corridors
providing mig s of species from the different faunal ¢ east, east—west, and
north-south ections. The importance of the study ar for faunal correlations throughout the
continent is determined by presence of the key arvicoline taxa traditionally used for correlation purposes
(taxa Dicrostonyx, Lagurus, Microtus gregali gradual change in faunal composition along the
latitudinal gradient of environment at any f the Quaternary. Transzonal faunal correlations
within the Urals and Western Siberia integra olutionary morphological studies of the ke taxa
and assessment of the faunal successions may as a basis for Trans-Eurasian correlation.

2011 Elsevier Ltd and INQUA. All rights reserved.




C Opyrov CTOPOHbI, Mbl AOIMKHbI MOMHUTb, YTO
Mopdoonornyeckme pasnmymg, conoctaBnuMble C
9BOJTHOLMOHHO 3HAYMMbIMWN ONSA KNOYeBbIX TAKCOHOB
OLOHOW NMMHUKN, MOTYT ObITb Pe3ynbTaToM (PaKTopPOoB,
OTNMMYHbIX OT reosiormyeckoro Bo3pacrTa.



Bo-nepBbix, reorpaguyeckas UIsMeH4YMBOCTb UTPAET BaXXHYO POsib
B doopMmMpoBaHnUmM Mopdonornyeckoro pasHoobpasms: npumep
cylwecteytowmx sBngos Dicrostonyx Dicrostonyx species
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Bo-BTOpbLIX, reHETUYECKNN Apend B HEDOMbLLUNX N30STMPOBAHHbIX
nonynaunax NnpnuBoguUT K MOpdponorM4eckumMm M3aMeHeHnsM, Kotopble
NPOTUBOMOSIOXHbI 3BOMTIOLUMOHHbLIM TEHOEHUMAM, N3BECTHLIM U3
NaneoHTON0rM4eCcKoun NeTONUCH.

Biological Journal of the Linnean Society, 2018, 125, 777-793. With 8 figures.

Phenotypic diversity arising from a limited number =
of founders: a study of dental variation in laboratory = » p
colonies of collared lemmings, Dicrostonyx (Rodentia:

Arvicolinae) M a rkO

va et al., submitted
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3Has, yTo MmaTepukoBasi YacTb EBpa3um B 4eTBepTUYHOE
BpeMs Oblna U3MEHYMBOWN, Mbl HE MOXEM
paccMaTpuBaTh 3BOJOLMOHHbIE U3MEHEHUS KakK
nnaBHble N NMOCTENEHHbIE NPeobpa3oBaHNSA C paBHbIMU
TeMnamu Ha OrpoMHbIX reorpadon4ecknx TEPPUTOPUSX:




3Hasa, YTo MaTepukoBasa YacTb EBpa3nn B YeTBEPTUYHOE
BpemMsi Obiria UIBMEHYMBON, Mbl HE MOXKEM
paccMaTpuBaTb 3BOSIOLIMOHHbIE NU3MEHEHUS KaK
NraBHble U NOCTENEHHbIE Npeobpa3oBaHnAa C paBHbIMU
TemMnamMun Ha OrpoOMHbIX reorpauyecknx TEPPUTOPUSX:
JIeOHUKU,

" INQUIA 2019
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3Has, YToO MaTepukoBasa YacTb EBpa3nn B YeTBEPTUYHOE
BpeMsi 6biria UISMEHYMBON, Mbl HE MOXKEM
paccMaTpuBaTb 3BOSIOLIMOHHBIE NU3MEHEHUSI KaK
NnaBHble U NOCTENEHHbIE Npeobpa3oBaHnd C paBHbIMU
TemMnamMun Ha OrpoOMHbIX reorpauyecknx TePpPUTOPUSX:
JieOHUKU, NoorpyoHbIe o3epa




... mpaHcepeccuu Mopeu ApKmuku,




u mpaHcepeccuu lNonmo-Kacnuuckoa2o Ha roae...




Mbl He MOX€EM paccMaTpuUBaThb 3BONTIIOLNOHHbIE U3MEHEHMUS
KaK nnaBHble U NocTeneHHble Npeobpa3oBaHNsA C paBHbIMMU
TeMnamm Ha OrpoMHbIX reorpadu4yeckmx TeppuUTopuax




N paxe b6onbLue: Mbl He AOMKHbI 3a0biBaTb O HEMNOMHOTE NareoHTOI0rM4YeCcKomn
netonncu. B HacTosee BpeMsi HET OCTaTKOB KOCTEW N3 OTNOXEHUM,
OTHOCALLMXCA K KITMMaTU4eCKMM onTumMmymam nriencroueHa. Mbl MOXeM HanTu
pacTUTENbHbIE MAaKpPOOCTAaTKN, XKECTKOKPbISbIE, HO HE KOCTH.

Bort novYemMy Mbl HE MOXEM OXapaKTepmn3oBaTb cbayHy MEINKUX MNEeKonnTarLmnx,
cywecrtBoBaBLINX B J1IECHbIX brnowmax, PEKOHCTPYUPOBAHHbIX APYyrmMn MeTO4aMW.
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Palaeoenvironment of MIS5 in the North of Western Siberia, reconstructed
on the sub-fossil insect, crustacean and plant macrofossil data

E.V. Zinovyev"', A.V. Borodin®, A.A. Kotov”, S.E. Korkin‘

* Institute of Ecology of Plants and Animals Ural Branch of RAS, 8th March Str., 202, Ekaterinburg, 620144, Russia
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* And this is equally important for all index taxa in all
biochronologically important lineages of micromammals:

- for collared lemmings affected by the oceanic
transgreassions and calciations in the northern latitudes,

- for the narrow-headed vole affected by the formation of the
continuous forest biome instead of the open landscapes in
the mid-latitudes,

- for Lagurini, the ranges of which expanded with the
increasing aridity but was also affected by the marine
transgressions in the Ponto-Caspian region and the
lacustrine transgressions in the Asian part of the range (the
Zaisan Lake) that might have result in fragmentation of the
ranges.



* B HacTo4Llee BpeMa pacTeT KONMMYeCcTBO
gokasaTtenbCTB TOro, YToO MeToAbl

MONEKYNAPHOU reHETUKN OatoT

npeacTtaBrieHme o NPOoLUIon NCTOPUNn
BMaa.

 Bonpoc B TOM, MOXeM 1N Mbl

OEVNCTBUTENBbHO NPUMEHSATL rEHETUYECKUE
METObl K peLleHnto npobrnem

bnocTtpaTturpadoum n DUOXPOHONOrnMnN?



Bpsa nu, Mbl korga-nMbo cMoXkeM peann3oBaTb MONEKYNApHO-
reHeTnyeckne MeToabl AN co3aaHus buocTpaTurpadpunyeckmx
eVHUL, ANs BCEro YeTBepTUYHOro nepuoaa.

Ho mbl moxem ncnonb3osatb HK 13 nosgHennencroueHoBbIX
9K3eMMNApPOoB AN NPOBEPKU pPe3yrbTaToB, NofyYeHHbIX
TPaaNLUNOHHBIMM ManeoHTONorMYeckMmMmn MeTogamu.

cnonb3ys MeToabl MOMEKYINSAPHOW FEHETUKN, Mbl MOXEM
YCOBEPLLUEHCTBOBATb METOAbl TAKCOHOMMNYECKOWN MOEHTUdMKaLNN,
TEeM caMbIiM Jenas Kputepumn ans onpeaeneHnst KnoyYeBbiX TakKCOHOB
0onee ToOYHbIMU.

Mbl Takke MOXeM paspaboTaTb Noaxodbl ANS BblAeNeHUs
Pa3fN4YHbIX NCTOYHNKOB M3MEHYNBOCTU B KINHOYEBLIX TAKCOHAX,
NCKNtoYasi, Takmm obpa3omM, HE3BOMOLIMOHHbIE 3aKOHOMEPHOCTM
BapuaLun Ans noBblLLEHNSA BMOXPOHONOMMYECKOM TOYHOCTH.

Bce ato TpebyeTt nsyvyeHunsa gpesHen OHK.



PLoS One. 2010 May 27;5(5):e10447. doi: 10.1371/journal.pone.0010447.
Influence of climate warming on arctic mammals? New insights from ancient
DNA studies of the collared lemming Dicrostonyx torquatus.

Prost S1, Smirnov N, Fedorov VB, Sommer RS, Stiller M, Nagel D, Knapp M, Hofreiter
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* [lpoBeoeHoO cpaBHeEHME BUOOBLIX peakunn Ha
N3MeHeHNe KnnumvaTa B no3gHe4YeTBepTUYHOE BpeEMSA OBYX
BaXXHbIX ANA apKTUYECKNX 3KOCUCTEM BUOOB —
KOMbITHOIMO IeMMUWHra 1 y3kodepernHou NoneBKu.
icnonb3ya gaHHble no gpesHen [OHK n mogenuposaHue
9KOJTIOMMYeCcKMX HULL MoKasaHo, YTo 3TN BUAbI
3Ha4YNTENIbHO pas3nnyaroTcsd No oTBeETaM Ha
KNMMaTnyeckme M3MeHeHna n NSMeHeHUd cpefbl BHYTPU
MNOXOXNX MECT obuTanusa. Mcnonb3yst BO3MOXHOCTU
WHTErPUPOBAHHOIO MOAENBbHOIO TECTUPOBAHMUA,
NPOAEMOHCTPUPOBAHO, YTO rEHETUYECKOE pa3HOObpasmne
nonynaumMn KOrnbITHOMO NeMMUHIa CyLLeCTBEHHO
COKpaLllaeTca rnocne anoxm MakcumarsrbHOro
onefeHeHuns, a y y3kodepernHou nofieBKU CoOXpaHAETCS
Ha NpeXxHem ypoBHe (puc. 1).



PucyHok 2— PesynbraTbl MOAENMPOBAHUS 3KONMOrMYECKNX HULL KOMbITHOrO NEMMUHIa
(cnesa) n y3kodepenHoun nosneskn (crnpaea). Yellow dots indicate modern day
coordinates for occurrences of the respective species that were used to construct the
ENMs. Niche distributions based on strict and relaxed thresholds are represented as
dark and light colors, respectively (A — anoxa makcumanbHOro onefneHeHns; b —
coBpemMeHHocTb; B —2080 r.)




* PucyHok 1- [InvHamMmunka reHeTu4eckoro pasHoobpasns KOMbITHOrO fIEMMUHIa n
y3KO4YepEenHom NosieEBKN OT MNO34HEro niencroueHa 4o COBPEMEHHOCTU JTOT
pesyrisTaT cornacyetcs ¢ JaHHbIMU N0 MOAENNPOBaHMIO 3KOSTOMMYECKUX HULL,
COrMacHO KOTOPbIM NPOUCXOAUT YMEHbLLEHWe pacrnpocTpaHeHns 3Toro Buaa nocrie
BPEMEHHOIO nepuoaa MakcumarbHOro onegeHeHna (puc. 2).
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* Ho YTO TaKKke Ba)XHO, Mbl MOXEM
MCMONb30BaTb MOMNEKYINAPHYIO FEHETUKY
O5na naneodunoreorpadmnyeckux BbIBOOOB,
NCMonb3ys COBPEMEHHbIE BUAbI B
KayecTBe MoadernbHbIX OOBbEKTOB..
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E.B:'Il Abstract—The genetic variability of burbot ( Lota lota L., 1758) inhabiting the Ob-Irtysh and Taz river basins
T in Western Siberia has been studied based on the polymorphlsm of the hypcrvamblc fragment of mtDNA
B12 control region (407 bp). The analysis of 134 fish 30 h pes, 23 of which were new.
- | Eﬁ Among haplotypes previously detected in Eurasia and North America, EB}Owas the most frequently found
in Western Siberia requency. e results of our study are in point-
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s £ 342 bot mhahmng the Ob-Irtysh and Taz river basins belong to the Ei i ian clade ( sub-
— species L. I. lota). However, a high genetic diversity of burbot in Western Siberia, along with a relatively high
differentiation of burbot groups within studied territory, points to a regional specificity of burbot population.
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048 North American clade fauna clrcumpolar range
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y 054 L NATD NAll es indicate posterior probabilities. The scale interval corresponds to the number of nucleotide substitutions per site. Hap-
NAOI are marked as following: Amur—unique for the Amur River basin haplotypes [15]. WS—unique Western Siberian haplo-
—NAOO — EB—haplotypes of the Eurasian-Beringian clade, which were described earlier (L. [. Jota) [13]. NA—North-American
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Phylogeography of the Common Vole Microtus arvalis,
the Obscurus Form (Rodentia, Arvicolinae):
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form. Gray circles are haplotypes: open circles are median vectors; the branch length is equivalent to the number of substitutions
between haplotypes (the minimum branch length is one substitution); the diameter of gray circle is equivalent to the number of
identical sequences assigned to a certain haplotype. Solid ellipses are groups of related haplotypes within the Eurasian subclade
(see text): dotted line is the set of haplotypes serving as joints between the groups of the Eurasian subclade isolated from the results

of the phylogenetic tree analysis (see text).



3akno4yeHne

B ycnoBuaAXx HEOAHO3HAYHOCTM B cCTpaTurpaduyeckmx
CUCTEMAX WNU B CLEHapUsIX Teororm4eckon UCTopun
naneoHToNnornyeckme matepuanbl CTAHOBSATCS OCODEHHO
BaXKHbIMUW AN MEXPErMoHanbHbIX KOPPENSALMNA.

IT0 TpebyeT yHUdUkaumm Kputepres Ans onpeneneHus
OMOXPOHOMOIMYECKNX CTagunu KakK B  PernoHarbHbIX
cTpaTurpauyeckmnx cxemax, Tak nu B MeXpernoHarnbHbIX
pamMkKax, C O0COObiIM BHMMaHMEM K rpaguveHTam
OKpYy>KatloLlen cpedbl BHYTPU U MeXay permoHamu.



3akno4yeHne

* [lpn  wncnonb3oBaHUM  OMOMOMNMYECKUX  KITHOYEBLIX
TAaKCOHOB AN Koppenauunm cnenyet ydutbiBaTb, 4TO
M3MEHYNBOCTb ABNAETCH HeoTbeMJIEMOU
XapaKTePUCTUKOWU XNBbIX (M BbIMEPLLKNX) BUOOB.

Ho oTBeTbl pasHblX BMOAOB HA OOHN U Te Xe
aKonoruyeckne npobrieMmbl 4acTo CXOXWM Ha YPOBHE
OTOENbHbIX  pPermoHoB. Mbl  OOMKHbI  y4UTbIBaTb
buoreorpadpmnyeckmn KOHTEKCT permoHa npu
PACCMOTPEHNN BOMpPOCa O pPa3peLleHNN KOHKPETHbIX
KITHOYEBbIX TAKCOHOB ANSl KOppenaunm.



3akno4yeHne

« B TeyeHme derBepTUYHOro nepuoga Ypan m 3anagHasd
Cubupb nogsepranncb 3HaAYUTENbHbIM  U3MEHEHUAM
doayHbl, onpenensembiM TpaHcdopmMaumen npUpPoaHbLIX
30H B OTBET Ha U3MEHEHNE Knumara.

 AHanus doayHbl B NPOCTPaHCTBEHHO-BPEMEHHOM
KOHTEKCTEe MNO3BOSIAEeT YCTAHOBUTb MPUHLUMUMN COOTHECEHUS
dayH oOTOaneHHbIX pPerMoHoB Ha OCHOBE KIH4eBbl
TaKCOHOB C  MNONMU30OHanbHbIMKM  3aKOHOMEPHOCTAMMU
pacnpeneneHus. BoiaBneHne CUHXPOHHbLIX 3BOSTHOLMOHHbIX
cTaauu dOUNETNYECKNX NMTMHUA NONEeBOK,
PacnpoCTpaHEeHHbIX B COCEOHUX 30Hax, MOo3BONSAET

CpaBHUTb dayHbl PErMOHOB C BblpaXXeHHbIM LUMPOTHbLIM
rpagMeHToOM YCIrioBUIN cpeapbl.
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Thank you for

attention



