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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,
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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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CeKums 3. dkonornyeckas mopdonorusa u akodusmonorms

MOITY/ISIIIMOHHASI 9KOMOP®OIOTYS: IIOIXOAbI I METO/IbI
(HA TIPYIMEPE T'PBI3YHOB)

Bacunbesa Il. A., Bacunpes A. I.

Wnecmumym sxonoeuu pacmenuti u scusomuoix YpO PAH, e. Examepun6ype, Poccus

e-mail: via@ipae.uran.ru

Okonornyeckas Mmopdonorus (Anees, 1986) 0ObIYHO HallelleHa Ha U3ydYeHNE MOP-
bomornuecknx aganTanuii mpeacTaBUTe/Iell PasHbIX XU3HEHHBIX (GOPM, CBA3AHHBIX C
uX 00pa3oM >KM3HU (IpeBeCHBIN, BOAHBII, BO3AYILIHBII, TOJ3eMHBIil, Ha3eMHBIII U JIp.)
1 06eCIeYrBaOIIX BO3MOXKHOCTb OCBOEHS IMM Pa3HbIX CPefi ¥ 9KOJIOTMYeCKVX HMIIL
OpnHako B paMKax NOMYIALMOHHOI Mopdosnoruu (S16710koB, 1966, 1987) 1 9BOIOLNOH-
Hoit akonoruu (IllBapu u mp., 1968; IlBapu, 1969, 1980) usyuanu Mmopdodusnonorn-
JecKye 0COOEHHOCTY MPefICTaBUTE/Iell PA3HBIX CTPYKTYPHO-(PYHKIMOHAIBHBIX IPYIII
BHYTpPM IOMY/ISILMIL: CAMIIOB 1 CAMOK, PasHbIX BO3PACTHBIX TPYIII, IPeACTaBUTENel
pasHbix Mop¢ n 6uortunos (Bacumbes, 1996, 2005). B mocnegHue roppl MOsBUINCDH
MICCTIeJOBaHMsI, B KOTOPBIX paccMaTpuBaioTcs pyHKumoHanbHele npusHaku (Mouillot
et al., 2014; Anderson et al., 2014; Farré et al., 2015), mo3BossoLIie XapaKTepU30BaTh
IPUCHIOCOOTIEHHOCTD IOMY/IALNI U COOOIECTB K JIOKa/IbHBIM YCTIOBVISIM.

Bce Mmopdornornyeckue McciemoBaH s B TOV VIV MHOV CTETIEHN SIBIIIOTCSA 9KOMOPdO-
JIOTMYECKVIMY U TECHO CBSI3AHBI C OLIEHKON B/IMSHMS CPENOBBIX (DaKTOPOB Ha MOpdoreHe3
OpraHy3MoB. PaHee MbI IIPeIOKIIN OCOOBI ITONY/ALMOHHO-IIeHOTIYecK i Toaxor (Ba-
CWIbEB U fip., 2018) st Msy4eHus CONPsHKEHHOI VI3MEHYMBOCTY LIeHOO Y/ CYIMITa-
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TPUYECKVX BUJOB )XVMBOTHBIX, OTHOCAIVIXCA K OfHOMY TaKCOLieHY (COBOKYITHOCTM O/1v3-
KOPOJICTBEHHBIX BUJIOB, SIBJIAIOIINXCS (PPArMEHTOM COOOIIeCTBA), II03BOIAIOLINIT OLIEHNTD
MIPOSIB/IEHNST B3aVIMHBIX KO3BOJIOIMOHHBIX TiepecTpoek Mopdorenesa (Thompson, 1999).
MpbI IpeyTaraeM B paMKax pasBMBaeMOTO HaMU IOIY/IALMOHHO-LEHOTMYECKOTO TIOIXOfa
PAaCIIVPUTD BOBMOXXHOCTY (PYHKIIMOHA/IbHOI MHTEPIIPETALNY alallTUBHBIX MOP(OIorn-
4yecKMx 1M3MeHeHmil. PakTi4ecKy pedb UET O JONOMHEHU) MeTofa Mopdodusnonorn-
YeCKMX MHIMKATOPOB OCOOBIMY MHIEKCaMU, XapaKTepU3YOLIMMI OIpefie/ieHHble (PyHK-
IMIOHa/IbHBIE BO3MOKHOCTI MOP(OCTPYKTYp. B 4acTHOCTH, MOTYT OBITH MCIIONB30BAHBI
MopGbODYHKIMOHAIbHbIE MAaHANOY/IAPHBIE MH/EKCHI, OTPKAIIVe 0COOEHHOCTH CIIOCO-
6a 00pabOTKM MNIIEBBIX 00BEKTOB, a TAKXKe MHIEKCHI CK/IAYaTOCTI )KeBaTeIbHOI [TOBEPX-
HOCTH IEYHBIX 3yOOB, XapaKTepM3YIOLIJe VX PeKYIIYI0 CIOCOOHOCTD. [TapaienbHO MOX-
HO JICTIO/Ib30BaTh MeTOfbI reoMeTpydeckoit Moppomerpun (Rohlf, Slice, 1990; Zelditch et
al., 2004; BacubeB u fip., 2018) /151 XapaKTepUCTUKY M3MEHIMBOCTY (POPMbI HIDKHEIT de-
JIIOCTY ¥ KOHQUTYpALM YKeBaTeNbHOI IIOBEPXHOCTH 3y0OB, KOTOPbIE TAKXKe [JOITYCKAIOT
KaK MOp(OreHeTNYeCKYI0, TaK 1 (PYHKIMOHA/IbHYIO MHTEPIIPeTaIIo pasmnymnit. [y Toro,
4TOOBI IIOIYEPKHYTh HEOOXOAMMOCTD IPYIIIOBOrO (IOMY/IALMOHHOIO) aHamm3a (PyHKIM-
OHAJIbHBIX A/JAIITYBHBIX IEPeKTIOYeHIII MOP(OreHesa B JIOKaIbHbIX MPYPOIHbIX JI/VIN
NabOpaTOPHBIX YCTTOBUAX, ITPefjIaraeM Ha3BaTh JaHHOE HAIIpaB/IeHe UCCTIeIOBAHIL 110Ny -
TAUUOHHOLL IKOMOponoeueri.

PaccMOTpuM HEKOTOpBIe IPYMepPbI MO Y/IALMOHHBIX 9KOMOP(OIOTNYeCKIX MCCTTe-
IOBaHUII /IS TPBI3YHOB. B momysinym kpacHo-cepoii onesku (Clethrionomys rufocanus)
PV 3y4EeHNN XPOHOTrpapUIecKolt U3SMEHINBOCTY (POPMBI TPEThEro BEPXHETO LIEYHOTO
3y6a (M3) B Bucumckom 3anoBefHimKe Ha (asax MuKa 1 JeIpeccuy YMCIeHHOCT BbISIB-
JIeHa pa3Has MOp(OTeHeTIYeCKas peaKIVis CaMIIOB 11 CaMOK. VI3MeHYNBOCTb GOPMBI pU-
CYHKa >KeBaTe/IbHOI IToBepxXHOCTY M3 aHamsupoBasm 1o 20 TaHAMapKaM Ha LUPPOBBIX
¢dororpadusax MeTofamu reoMeTprIecKoit MoppomeTprn. B anmoxpoHHbIX BbIOOPKaxX 13
BYICVIMCKOVI TTOIY/IAALIMY KPaCHO-CepOII TO/IEBKY BBIABIEHO Pe3Koe IepeKTodeHe Mop-
¢orenesa 3yba Ha ¢aszax mernpeccun 1 IMKA YUCTEHHOCTH. II0OMUTOHBI M3MEHYMBOCTI
KaHOHMYECKMX OPAMHAT CaMIOB Ha 00enx (a3ax YMCIIEHHOCTY CYILeCTBEHHO pa3o0ie-
HBI B 00111eM MOPOIIPOCTPAHCTBE U He IepeKpbIBAIOTCsL. [I0/IMIOHbBI CAMOK U3 BEIOOPOK
Ha pa3HbIX (a3ax YMCTEHHOCTY TOXKe CMeIlleHbl OTHOCUTE/IBHO APYT APYTa, HO YaCTUYHO
nepexpbiBaoTca. akrideckn popMa 3y60B y CaMIIOB 1 CAMOK OKa3ajlach pas/InyHa, 4TO
yKasbIBaeT Ha X Tpopudeckylo crenmamsanyio. Ha dase jenpeccun 41cieHHOCTY 3Ha-
YJIMO YCUTMBACTCS TTOIOBOI AUMOpdu3M 1o KoHpurypauuu M3, KoTopsiit Ha ¢ase muka
YMCTIeHHOCTY BBIP>KEH MEHbIIIe.

ITomry4yenHble pe3ynbTaThl COIIACYIOTCA ¢ npuHUMIoM Kommencanym fO. V. Yep-
HOBa Ha BHYTPUIONY/LILMOHHOM ypOBHe. B HeOmaronmpusTHBIX yCIOBUSAX Ha dase
JeTIpeccuy YUCIeHHOCTN TT0 MOPGO]YHKIMOHATBHBIM CBOCTBAM 3y0a, CBA3aHHBIM
¢ Tpouueckoit PyHKIIVEN, CAMKU U CaMIibl KOMIIEHCaTOPHO PacXofATcs, GopMupys
nopo6ue JBYX, a Ha pasHbIX (hasax — Tpex CIeMaTN3UPOBAHHBIX B TPODUIECKOM
oTHoLeHNM MOp( («9KOBMIOB») M KOMIIEHCUPYS B COOOIIECTBE POIb APYIMX BUJOB
— noTpebuTenelt TpoPpUUIECKNX PeCypCOB, MMEIOLINX HU3KYIO YNCIeHHOCTb. B oTHO-
CUTE/IPHO O/IaTOIPYATHBIX YCIOBMAX HA MUKE YMCIEHHOCTU MOP(OPYHKIMOHATBHbIE
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pasnuums MeXJAy Homamy, o0yClIoB/IeHHbIe pasHoi GOpMOIl IEYHBIX 3yOOB, MOYTH
HUBEMMPYIOTCS, HO Peann3yeTcsa NHasd, 4eM IpU Jelpeccuy YUCIEHHOCTH, IIporpaMMa
MopdoreHesa 3y60B. [TocrefHee 03BO/IAET JAHHOMY BU/Jy KOMIIEHCATOPHO M3MEHUTD
MOp¢dOYHKIVIOHATIbHbIE CBOVICTBA 3YOOB U CBA3AHHBIE C 9TUM TPO(UUECKIIe BO3MOXK-
HOCTM M IIPEeATIOYTe N Ha pa3e MUKa YNC/ICHHOCTY, o0ecrieunBas ISl BUjja ¥ coob1e-
CTBa NOTpeb/IeHne APYroro CIeKTpa pecypcoB. TeM caMbIM ITPOMCXOAUT IepeKIoye-
H1te MOpdoreHesa, obecrednBaroliee CMEHY MHCTPYMEHTa/IbHbIX BO3MOXHOCTEI BIJA
IpU NIPeBAPUTETbHON MEXaHNIeCKOI 00paboTKe KOPMOBBIX 0OBEKTOB.

dopma HIDKHEN Y4eTIOCTY TPBISYHOB TAK)Ke OTpakaeT TPO(MUUIECKyIo CIelannsa-
1uio BUAOB. [Ipy cpaBHeHUY N3MEeHYNBOCTY (POPMBI HVDKHE YeTIOCT CAMIIOB Y CAMOK
B OJIHUX M TeX K€ IJeHONOMY/IAIMAX ABYX CMHTOIIHO OOMTAIONIVIX BUIOB — PbDKeil 0-
JIEBKM VI MaJIOV JIECHOJI MBIIIY B OPeHOYPICKOM TaKCOLieHe IPhI3YHOB — TaK>ke 0OHapy-
JKEeHa CIIOCOOHOCTh KOMIIEHCATOPHO INepeKIoYaTh Mopdorenes Ha (asax genpeccun u
IVKa 9MCIIEHHOCTH. B X0nmopHoe 1 foxxmmmBoe neto 1986 I. mpy HU3KOV YMCIEHHOCTH Y
0601X BIIOB HAOTIOMA/ICSI XOPOIIO BHIPAXKEHHBII ITOIOBOV AUMOP(HI3M HIDKHEI Yertio-
CTH, OTPAXKAOIVIT KOMIIEHCATOPHYIO TPO(UYECKYIO CIeIVaT3aIII0 CAMIIOB U CaMOK, a
B Terioe j1eTo 2015 I. ¢ yMepeHHbIMM OCaKaMyi IIpY BBICOKOI YMCTIEHHOCTY — II0JIOBbIE
pasmM4uA MOYTH HUBEMNpoBamich. [Tapantenusm MopgoreHeTIYecKoil peakimm 060omx
CUMITATPMYECKUX BUIOB OTPa’kaeT MX BBICOKMIT KOIBOMIOLVOHHDIN MTOTEHIIAN, HeCMO-
TPs1 Ha CYLECTBEHHYI0 QIICTUYECKYIO YJa/IeHHOCTD. [Io/TyueHHbIe pesy/IbTaThl 03BO-
JIAIOT MHAaYe B3IIAHYTh Ha (PeHOMEH pasHOlI CTEeNeHY IIPOSAB/IEHNS II0JIOBOTO AUMOPPU3-
Ma I €T0 POJIb B HOMY/IALVIOHHON 9KOMOP(HOIOrMH U 9BOTIOLMIOHHO CUHIKO/IOTUIL.

Pa6oTa BbINOTHEHA B paMKaxX TOCYJapCTBEHHOTO 3aJaHNA VIHCTUTYTa SKOIOTUM
pactennit u xuBoTHEIX YpO PAH u wactnynoit puHaHCcOBOI noaaepx ke Kommiekc-
Holt mporpaMmbl YpO PAH (mpoext Ne 18-4-4-28).

POPULATION ECOMORPHOLOGY: APPROACHES AND METHODS
(ON THE EXAMPLE OF RODENTS)

Vasileva 1. A., Vasilev A. G.

Institute of Plant and Animal Ecology Ural Branch of RAS, Ekaterinburg, Russia

e-mail: via@ipae.uran.ru

We discuss a new area in ecological morphology called population ecomorphology
which is aimed at carrying out the complex analysis of functional adaptive switching of
a morphogenesis in local natural and/or laboratory conditions on the basis of methods
of a geometric morphometrics. We also consider some functional morphometric and
morpho-physiological indices allowing direct or indirect functional interpretation of
adaptive morphological variability of a shape of the mandible and a configuration of a
chewing surface of teeth in rodents.

Key words: ecomorphology, geometric morphometrics, functional features.
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