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Ecology and Evolution: New Challenges: Proceedings of the International Symposium dedicated
to the celebration of 100" anniversary of RAS Academician S. S. Shwartz (April 1-5, 2019,
Ekaterinburg, Russia). — Ekaterinburg: Liberal Arts University — University for Humanities,
2019. — 698 p.

The International Symposium ‘Ecology and evolution: New challenges’ was dedicated to the
celebration of S. S. Shwartz’ 100" anniversary. RAS Academician S. S. Shwartz (1919-1976) was a
prominent Russian ecologist whose contribution to the field of population and evolution ecology
is hard to overestimate. He is deservedly regarded as the father of the Ural ecological scientific
school. He was also the founder and editor-in-chief of the Russian Journal of Ecology. S. S. Shwartz
was awarded a number of state civilian decorations and awards, including A. N. Severtsov’ Award.

The Symposium was aimed at facilitating discussions among its participants around pressing
issues of fundamental ecology associated with global anthropogenic and climatic changes in biota.
The discussions focused on the current state and prospects of solving urgent ecological problems
arising in the fields of theoretical ecology, population and evolutionary ecology, ecological
morphology, ecophysiology, ecological genetics, phylogeography, historical ecology, paleoecology,
radiation ecology, ecotoxicology as well as the ecology of communities and phylocoenogenetics.
New theoretical concepts in the fields of evolutionary and population synecology were presented,
along with most recent advancements at the interface between molecular genetics, phylogenetics
and ecology. The historical aspects of the development of modern ecology were discussed. A
particular attention was paid to contemporary views on evolution, novel approaches to investigating
the biological diversity of various groups of organisms, the methods of ecological forecasting and
modelling, as well as to the technologies of rational environmental management, facilitating the
application of scientific achievements in practice.

This book of Proceedings presents Symposium papers delivered by participants from Russia,
Azerbaijan, Armenia, Belarus, Germany, Israel, Kazakhstan, Mongolia, the Netherlands, Norway,
Poland, Slovenia, Uzbekistan, Ukraine, Finland, Czech Republic, and others.
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4yecKas KCIAHCUA ITULL M MIEKOIUTAIMX TIpUBe/Ia X K BCECBETHOMY pacIpocTpa-
HEHMI0. DHepreTMYeCcKUil aHaJIor BOPOOBMHBIX ITHUL] Y M/IeKOUTAOWVX — Buy, Homo
sapiens, KoTopsiit MeeT BMR npn6msnTenbHo Ha 35% BBlllle, YeM 9TO CTIeAyeT U3 Me-
TabO/IMIECKOTO CKEVIIMHTA [/Is1 MAIEKOIIMTAIOIINX. DTOT BUJ, IEMOHCTPUPYET YAUBUTEIb-
HYIO PeNpOAYKTUBHYIO CIIOCOOHOCTD, MIMEeT CaMblil OOMBIION MO3T M JOCTHUTaeT Oomee
IJIUTENbHBIX CPOKOB JXKMU3HU. IIpomo/mkuTenbHoCcTh cHa y H. sapiens Ha 30% MeHble, 4eM
CpefH:AsA B KJIacce, a 110 BpeMeH) IIPOMCXO0XK/IeHM s 3TO OJVIH 113 CAMbIX MOJIOJbIX BIIOB. B
HacToslllee BpeMs MIPOBoe HaceleHne Homo sapiens BbIPOCTIO 10 7 MIIPH.

EVOLUTION OF THE BASAL METABOLISM RATE AND THE
DURATION OF ACTIVITY IN ENDOTHERMIC ANIMALS:
THE INFLUENCE OF THE ORIGIN TIME

Gavrilov V. M.}*> Golubeva T. B.!

'Lomonosov Moscow State University, Moscow, Russia
?Zvenigorod Biological Station of the Lomonosov Moscow State University, Moscow,
Russia

e-mail: vimgavrilov@mail.ru

We audited the original and available literature data on the basal metabolism rate
(BMR) of birds and mammals. Each taxon formed its own specific BMR depending on
the ability to sustain temperature homeostasis in the environmental conditions existing
at the time of the taxon origin.

Key words: basal metabolism, birds, mammals, taxa.

PASHOOBPA3ME I UISMEHYVBOCTDb MEJIKMX
MJIEKOIIMTAIOIINX BOCTOYHO-YPAJIbCKOI'O
PAIITIOAKTUBHOTIO CJIEDA

Toponunosa IO. B., Yn6upsax M. B.

Wncmumym sxonozuu pacmenuii u susomnwvix YpO PAH, 2. Examepun6ype, Poccust

e-mail: gorodilova@ipae.uran.ru, chibiryak@ipae.uran.ru

B pabore npescTaBeHbl pe3y/IbTaThl MCCIETOBAHN MHOTOJIETHIX COOPOB MEJIKMX
Ha3eMHbBIX M/ICKOIMTAIOMIMX B 30HE BIMAHUA BOCTOYHO-YpanbcKoro pajyoakTUBHO-
ro ciepa (BYPCa), KoTopblit BO3HUK B pe3ynbrate aBapuy B 1957 I. Ha XMMKOMOMHaTe
«Masik» B Yenabunckoit ob6mactu. BYPC aBnsieTcst TeppuTopueii C yHUKaTbHBIM IIPUPOJ-
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HO-aHTPOIIOT€HHBIM KOMIIZIEKCOM 13-32 Pa/IVIallJIOHHOTO 3arpsA3HEHNMA U IOC/IeYIoIeit
3anoBegHOCTY. OCHOBHOII 3arpsisHUTENb TeppuTopun — **Sr. OT/IOBBI )KMBOTHBIX IIPO-
BOJIM/IN €KETOJHO B aBrycTe—ceHTs10pe ¢ 2003 1o 2018 IT. Ha MMIIAKTHOM (B TOIOBHO
YacTy CJIefja) U YCIOBHO KOHTPOTIBHOM (OKPeCTHOCTH II. MeT/IMHO) yYacTKax 1o CTaH-
maprtHoi MeTopyke. O61mit 06beM MaTeprana cocrasisieT 6omee 3500 9K3. )KMBOTHBIX.
BupoBoit cocTaB MeNKMUX MIEKONNUTAOMMX, BCTPEYEHHDIX 32 MUCC/IElyEMbIII IIepy-
ofi, BKIo4aeT 11 BU/IOB MBILIEBYHBIX IPbI3YHOB U 6 BUIOB HaceKoMosA#HbIX. K Bu-
JaM-IOMUHAHTaM U CyO[IOMIHAHTaM, COCTAB/IAIOIM OCHOBY TaKCOLIEHOB, OTHOCATCSA
MaJiasi iecHast Mbllb Sylvaemus uralensis Pallas, 1811, monesast Mbiutb Apodemus agrari-
us Pallas, 1771, xpacuas noneska Clethrionomys rutilus Pallas, 1779, nmauennas noneska
Microtus agrestis Linnaeus, 1761, noneBka-skoHoMKa Microtus oeconomus Pallas, 1776,
oObIKHOBeHHas onieBKa Microtus arvalis Pallas, 1778, o6bikHOBeHHas 6ypo3y6ka Sorex
araneus Linnaeus, 1758 u cpepgusis 6yposy6xa Sorex caecutiens Laxmann., 1788. K maro-
YJCTIEHHBIM, HO IIOCTOSIHHO IPYCYTCTBYIOLIMM B COOpax BUIAM OTHOCATCS JIECHAS Mbl-
moBka Sicista betulina Pallas, 1779 n manas 6yposy6ka Sorex minutus Linnaeus, 1766.
Taxoxe ObIIM OTMEYEHBI pefiKue, efUHIYHO BCTPEYEeHHbIE BU/bL: JOMOBasA MbIIb Mus
musculus Linnaeus, 1758, mbib-mantotka Micromys minutus Pallas, 1771, ppbkas 1o-
neska Clethrionomys glareolus Schreber, 1780, y3kouepennas noneska Microtus gregalis
Pallas, 1779, paBHo3y6ast 6yposy6xka Sorex isodon Turov., 1924, ryunpsinas 6yposyoka
Sorex tundrensis Merriam., 1900 u BopsiHas kyropa Neomys fodiens Pennant, 1771.
Menkne MIEKONMTAIOMINE OTHOCATCA K IVKIOMOP(HBIM KVBOTHBIM, IEPUOJ, KO-
ne6aHuA X YUCIEHHOCTH COCTaBiseT 06buHo 2-3 roma (Ornenes, 2002). 3a 16-meTHnin
IIepyOJ, OTMEYEHO IIATh LMK/IOB CIajia M IobeMa YnciIeHHoCTH. Hanpasnennsa Mexro-
JOBOJI IMHAMMKY OOl YMCTIEHHOCTY M OOMINA )KMBOTHBIX M3MEHSAIOTCA CUHXPOHHO
Ha 000UX VMCCIeyeMBbIX Y4acTKaX, OJHAKO B KOHTpPOJIe 0OM/Ine IOCTOSHHO BBIIIE, YeM
Ha MMHIakTHOM ydactke ([opopmnosa, Unbnpsk, 2013, 2017). [Iunammka 41C/IeHHOCTI
OTJIE/IbHBIX BUJOB IIPM 3TOM He BCET/ja COBIIAZIaeT C M3MEHEHMeM O01ell YMCTIeHHOCTI
MEJIKMX MJIEKOIIUTAIOMINX. DTO KOCBEHHO CBUAETEIbCTBYET O HA/IMYMI CIennpIIecKux
THOIY/IALIVIOHHO-9KOJIOTMYeCKIX PeaKIVil y pasHbIX BUAOB. AHa/mm3 anbda-pasHoobpa-
315 B TaKCOILEHAX IPHISYHOB ¥ OYPO3yOOK IMPOBOAVIIN C IIOMOIIBI0 MHPOPMAIIVIOHHBIX
nnpekcos lllenHona, Cumricona, beprepa-Ilapkepa, Mapraneda (Marappan, 1992; Sxu-
MOB U Jip., 2016). YCTaHOB/IEHO, YTO B II€PMOJbI BLICOKOJ YMC/IEHHOCTY YBEINMYMBACTCSA
BIJJOBOE OOTaTCTBO TAKCOLIEHOB, IIOBBIIIAETCS JOMIHIPOBaHME OT/IEbHBIX BUIOB.
Ba)kHBIM acrieKToM M3ydeHMs 610pasHo00pasus ABJsAETCS omycaHyue Mopgoso-
TMYEeCKOT0 pasHooOpasusa 1 uaMeHUnMBOCTH. OfUH M3 aCIEKTOB OMOTOIMYECKOl u3-
MEHYMBOCTY — TeXHOTeHHas 13MeH4MBOCTb (Bonmbiakos u fip., 1996; lagpuna u ap.,
2003; 3opuHna, 2008; Topopmnosa, Bacunbesa, 2010; Bacunbes u p., 2013). C momorbio
MeTooB reomerpudeckoit mopdomerpun (Bookstein, 1998, 2002; Rohlf, 1998, 2004;
[TaBnuHOB, Mukemnna, 2002) paccMOTpeHa TeXHOTeHHass MOpPQOIOrnyecKas M3MeH-
4MBOCTh Ha MaTepuase, cobpaHHOM Ha Tepputopuyu BYPCa B 2003-2008 rr. B kaue-
CTBe MOJIe/IbHBIX 00BEKTOB BBIOpaHbI Majas JIeCHas MBIIIb U KpacHas IOJIeBKa, aHa-
NM3UPOBaIV M3MeHeHue GOPMbI HIDKHEN YelToCTY KaK IUINej00bIBAOIIero OpraHa.
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[pynnupoBku ABYX BUIOB, obuTaromue B ronoBHoi yactu BYPCa, nmetor cxopnHble,
IapajUle/ibHble U OffHOHAIIpaB/IeHHble Mopdoorndeckue n3MmeHenus. Gopma desro-
CTU y )KMBOTHBIX B MIMIIAKTHBIX BBIOOPKaX 3aMeTHO OT/IMYaeTcs 6oJiee BBITAHYTON B
JOp3a/IbHOM HAIIPAB/IEHN! BEHEYHO-COUICHOBHOI YaCTbIO ¥ OTHOCUTENIBHO YKOPO-
YEHHBIM YITIOBBIM OTPOCTKOM. OffHaKO Masiast JIeCHask MbIIb 06/IafiaeT 60bIIell MOp-
(doreHeTIYECKOI peaKTUBHOCTBIO, 4YeM KpacHas IOJIeBKa, TaK KaK Y Hee BhIIIe YPOBEHb
BHYTPUTPYIIIIOBOrO MOpdopasHoo6pasus 1 001IMil MeXTPYIIIIOBOI pa3Max TeXHOTeH-
Holt n3MenuyuBoctu (fopopmnosa, 2011; Bacunees u gp., 2013).

I[IpencTapsger MHTEpeC CONMOCTABIEHNE MOPPONTOINIECKMX U3MEHEHWIT U SHJIO-
TeHHOTO HaKOIUIEHV PafIuOHYK/IN/IOB B KOCTHOJ TKaHM )XMBOTHBIX. C IIOMOIIbIO He-
PaspyIlIANIero MeTOfa C MCIOb30BaHMeM OeTa-pagyoMeTpyUM LeIOCTHO KOCTHOI
cTpykrypsl (Mannuoscknit, JKykoBckmit u fp., 2012) 6p11m onvcanbl Bupocenndu-
JecKye 0COOEHHOCTY Pa/iMOHAKOIIEHNA y PasHbIX BUIOB I'PBI3YHOB. MaKcuMaibHbIe
3HaYeHNs YAeIbHON aKTUBHOCTH *°Sr 0OHAPY KEeHBI y ITAIlIeHHOV [IOJIEBKY, CPEHUE — Y
KPACHON, 1 MMHMMAJIbHbIE — Yy MaJIO} JIECHOJ MBI (FoponMHOBa, MannHoBcknii,
2014). BepoATHO, 5TO CBA3aHO C TUIIOM IIUTAHNA XUBOTHDIX.

B pamxax konuenuuu Mmopdonpocrpanctsa coobiects (McGhee, 1999) mbl onu-
pamuch Ha pasButbiii akagemukom C. C. IlIBapuem n ero xomaeramu (1968) meron
MOpdod131MOIOrNIeCKIX NHAMKATOPOB, KOTOPBIN OBII JOIIOTTHEH € ITIOMOIIbI0 MHOTO-
MepPHBIX MeTORoB oppuHay. [TocTpoerre MOpPOIPOCTPAHCTB IPOBOANIOCH B TPEX
CUCTeMax: 10 rabUTYaIbHBIM (9KCTEePHAIbHBIM) IIPM3HAKAM KMBOTHBIX, 10 KOMIUIEKCY
TPaAMIVIOHHBIX MOP(}OPI3MOTOTrMYeCKIX IPU3HAKOB 1 110 MOKA3aTe/IsAM U3MEHYMBO-
ctu ¢popMbl HIDKHelT democty rpeisyHoB (Topogumosa, 2012). Yem 6onbiunit 06beM
MOP}ONpPOCTPaHCTBA 3aHMMAIOT OT/AE/IbHbIE BU/bI, TeM MEHbIIIe Y HIX MOP(OTreHeT! -
JecKas yCTONYMBOCTD M IPUCIIOCOOTIEHHOCTD K YC/IOBUAM CPeibl, HO, BO3MOXHO, 00/Ib-
1€ CTeTIeHb UX (PeHOTUIINYECKOI ITACTUYHOCTH. BbIAB/IEHBI 0COOEHHOCT OpAVHALINN
OT/Ie/IbHBIX BUJIOB B 0011eM MOP(OIPOCTPaHCTBE TAKCOLIEHOB II0 Pa3HbIM CHCTEMaM
npusHakoB. [Ipu cpaBHeHUM MOpP(OPU3MONOTMYECKUX MOKa3aTeneli KpacHas II0JIeB-
Ka COMmKaeTcs C Majoil JIECHON U II0JIEBOJ MbILIAMY, 110 TaOUTya/bHBIM IIPM3HAKaM
TATOTEET K CEPbIM II0/IeBKaM, a 110 popMe HIDKHE! YeTI0CTI 3aHUMAeT YAaTeHHOe 000-
cobnenHoe nonoxkenue. [locnenHee ykaspiBaeT Ha CeUMPUIHOCTD TPODUIECKIX KO-
JIOTMYEeCKMX HULI Y PasHbIX BUIOB (110 XaTYMHCOHY).

I[Tpu nccnenoBaHMy COOTHOLIEHNS TAKCOHOMIYECKOTO (BMI0BOTr0) 1 Mopdosoru-
4eCKOro pasHooOpasusi B COOTBETCTBUM C «IIpUHIMIIOM KoMieHcauun» 0. V1. Yepho-
Ba (2005) OblIa ycTaHOB/IEHA MX OTpULIaTenbHas Koppersinus (Bacunbes u ap., 2009;
Toponnnosa, Bacunbesa, 2009), T. e. Ipy CHVYKEHUY YPOBHS BUJOBOTO PasHOOOpasus
B TO/IbI HY3KOJI YMC/IEHHOCTN B MCCIIElyeMBIX TaKCOLIeHAaX IPbI3YHOB BO3PACTaeT ypo-
BeHb MOP(QOJIOTMYEeCcKOro pa3Hoobpasus. B HeGmaronpusTHbIe IePUOAbI IPOSABIIAETCS
«MOP(OTreHeTUIeCKIIT CTPECcC» B LIe/IOM /IS BCEX BUIOBBIX KOMIIOHEHTOB.

Takum 06pa3oM, pa3HOCTOpOHHEE MCC/IeOBaHIE IPbI3YHOB ¥ HACEKOMOSIHBIX B
3oHe BauAHUA BYPCa Ha 1jeHOTH4ecKOM, MOMY/IALMOHHOM M OPTraHM3MEHHOM YpOB-
HAX [T03BOJIAET YBUJIETD LIE/IOCTHYIO KAPTUHY COCTOAHUA Y MPUCIIOCOOTIEHHOCTY Mel-
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KJX MJIEKOIIMTAIOLIMX K OOMTaHMIO B IIPUPOSHO-aHTPOIIOTeHHOI cpefie. Pabora 6yner
IPOJO/DKEHA U PaclIMpeHa Ha BeCh JOCTYIIHbI BPEMEHHOM PAJ, OTIOBOB.

Pa6oTa BbINONTHEHA B paMKaxX TOCYJapCTBEHHOIO 3aJaHusA VIHCTUTYTa SKOIOTUM
pactennit u xnBoTHBIX YpO PAH, a Tarxoke npy 4acTU4HOI (PUHAHCOBOI MOATEPKKe
Kommnexcnoit mporpammsl YpO PAH (mpoekt Ne 18-4-4-28).

SMALL MAMMAL DIVERSITY AND VARIABILITY IN THE EAST URAL
RADIOACTIVE TRAIL

Gorodilova Yu. V., Chibiryak M. V.

Institute of Plant and Animal Ecology UB RAS, Ekaterinburg, Russia
e-mail: gorodilova@ipae.uran.ru, chibiryak@ipae.uran.ru

We present the results of long-term studies (2003-2018) of the small terrestrial
mammal diversity and variability in the zone of influence of the East Ural radioactive
trace. That zone is home to 11 species of rodents and 6 species of insectivores. When
the number of animals rises, the species abundance of taxocenes rises as well, but
the dominance index increases at the same time. We revealed the features of species
ordination in the common morphological taxocene space by different parameter
systems: Clethrionomys rutilus is closer to Sylvaemus uralensis and Apodemus agrarius by
its morphophysiological parameters whereas in terms of habitual indicators it inclines
towards the genus Microtus. As for the shape of the mandible, it occupies a separate
position which indicates the specificity of the ecological niches of these species.

Key words: small mammals, diversity, variability, EURT.
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PaccMaTpuBaoTCs pasamMyHble acleKThl (PeHOTUNNYECKO M3MEHUYNBOCTY BUJIOB
cemerictBa Satyridae (Lepidoptera), mpencTaBisionmx co6oil CyleCTBEHHBIT 9/IeMEHT
9HTOMOLICHO30B OTKPBITBIX (JIyTOBBIX, CTEIHBIX) M JIECHBIX coobmiecTB. Marepuan
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