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HPOBJIEMA BBICTPbBIX AJAIITUBHBIX MOP®OI'EHETHYECKHUX
HEPECTPOEK UHBA3UBHBIX BUJIOB U AHAJIN3 OTAAJTEHHBIX
MMOCJEJICTBUN AKKJIMMATH3AIIMA OHJATPHI HA CEBEPE U IOTE
3ATIAJTHOM CUBUPH
A.I'. Bacuabes, U.A. BacuibeBa, B.H. boabmakos, H.B. CuneBa
HNHuctutyT 3K0510rMHM pacteHnii u )kuBoTHBIX YpO PAH, r. EkatepunOypr, Poccus
vag@ipae.uran.ru

BHenpenne MHBa3MBHBIX BUIOB B LIEHO3BI, HAOMIOAAONIEECS B MOCIEAHUE TOJIBI B CBS3U C
BO3PACTaHMEM TPAHCIOPTHBIX CBSI3€H B MUpE, BBI3bIBAET BBIMUPAHUE OJHUX U COKPALICHHUE YHC-
JICHHOCTHU JIPYTHX BHJOB B COCTaBE MCTOPUYECKH CIOXKUBIIMXCS MPUPOIHBIX coobmiecT (I1aBios,
byksapesa, 2007; Facon et al., 2008; Straye, 2012) u Hen30€KHO IPUBOAUT K UX HEKOHTPOIUPYE-
Mol akknumaTu3anuu. [103ToMy akTyaabHBIM CTAHOBUTCS 3BOJIFOLMOHHO-3KOJOTUYECKOE N3YUEHHE
OTJAJICHHBIX MTOCIEICTBUI aKKIMMAaTU3alMU MOJEIbHBIX BHIOB, BKJIIOUas OLIEHKY CKOPOCTEH U Ha-
npaBieHUN uX Mop(doreHeTHyeckux mepecrpoek. Ilporecc akkIMMaTu3anuy NpeacTaBisieT co0oi
(dbopMHpoBaHUE aJanTali BUIOB-UHTPOIYLIEHTOB K HOBOW IIEHOTHYECKON obcTraHOBKe (Bacuibes
u ap., 1999), cszanHoe ¢ X MOPPOreHETUIECKUMHU U3MEHEHUSIMH, C OHOM CTOPOHBI, H C MPOIEC-
CaM{ aJalTUBHBIX ¥ MHAJANTUBHBIX IEPECTPOEK BHUJIOBBIX KOMIIOHEHTOB a0OPUIC€HHBIX OMOTHYE-
CKHMX COOOIIECTB, O0YCIIOBJIEHHBIMU MHBAa3UEH Uy>KEPOAHBIX BUOB, C IPYroil. AJeKBaTHON Mo/ie-
JIBIO /111 U3YYEHUs 3TUX (PyHIaMEHTaJIbHBIX IPOLIECCOB CTAHOBIICHUS aJallTalliy BUJ1a K HOBOM Juis
Hero abMOTHYECKON U OMOTHUYECKON cpejie 0OUTAaHUSI MOXKET CIYKUTh YCHEIIHas aKKJIMMaTU3alus
ongarpel (Ondatra zibethicus) na rore u ceBepe 3amagHoit Cubupu, KoTopast pacCCMOTpEeHa KaK MoO-
JIeJTb UHBA3UM YY>KEPOJIHOTO BUJIa B aDOPUTEHHBIE COOOIIECTBA, COMPOBOKAAIOIICICS aanTUBHOMN
nepecTpoiikoil Mopdorene3a unTpoayuenta. [lonynsunonHas quddepeHnuanus Buaa ConpoBOXK-
Jajiach BbIpaOOTKOM crenupuueckux ajanTauil K HOBbIM yciioBusM ooutanus. I1o 3Toil npuunHe
Ipolecc aKKIMMaTU3alKY OHJATPbl MOXKHO pacCMaTpUBATh B KaYeCTBE aHajora reorpaguyeckoro
¢dbopmooOpazoBanusi U MO0 MOP(HOTreHETUIECKOMY M3MEHEHHUIO MOMYISAIUNA CYIUTh B TIEPBOM TPH-
OJIMDKEHUHM O CKOPOCTH M 3((EeKTUBHOCTH HAavyaJbHBIX 3TaroB MUKpo3Bostouuu (Bacuibes, 2005).
Lenb uccnenoBaHusi — U3yYEHHE OTJAIEHHBIX MOP(OIOrMUECKUX IMOCIEICTBUN aKKIMMAaTU3alUU
oHJaTpsl B 3anagHoil Cubupu, OCHOBaHHOE HA IPUMEHEHUU METO/I0B Fe€OMETpHUECcCKOi MOphomeT-
puu (Rohlf, Slice, 1990; Zelditch et al., 2004; Adams et al., 2013). B psiie paboT Oblia mokaszaHa
3¢ GEKTUBHOCTh IPUMEHEHHUS 3TUX METOJIOB IPHU BBISBICHUHU CHEIM(PUKH NMPOTEKaHUsI MOporeHe-
THUYECKHX IPOIIECCOB Yy pa3HbIX BHIOB M BHYTpHBHIOBBIX rpynm (Zelditch et al., 2004, 2006;
Klingenberg, 2011). MeTtoaamu reoMeTprueckoii MOp(HOMETPUH BBIABICHBI OTAaJICHHBIE MOpdOTre-
HETUYECKHE IMOCIJIEJICTBUS aKKJIMMaTU3aluu KaHaJCKOW OHAATphl, MHTPOAYLHpoBaHHOU B 30-X Tro-
nax XX B. Ha ceBepe U tore 3ananHoil Cubupu. [Ipu cpaBHEHUHN aNIOXPOHHBIX BEIOOPOK U3 CeBEp-
HoM (1m-0oB fAman, 1955 u 1989 rr.) u 1oxuo# (Kypranckas obmacts, 1954 u 1979-1980 rr.) momy-
JSIUA OHJATPBI YK€ Ha MEpBBIX 3Tanax akkiaumaruzauuu (1954—-1955 rr.) mexny HUMU OOHapy-
KEHBI pa3anyuus B pa3Mepax U Gpopme HIKHEW uentocTH. PazMax MEXNOMyISIUOHHBIX Pa3Inyuil B
(dbopMe ueNntoCcTH COXpaHUICs, 1o KpaitHell Mepe, 10 kKoHa XX B., HO ee 001ie pa3Mepsl Ha ceBepe
U 1ore conuzminck. XpoHorpaduyeckass U3MEHYMBOCTh (POPMBI UENIOCTH B J[Ba pasza MpPEBBICHIIA
pa3max reorpaduyeckoit, mpuueM He ObUIO YCTAaHOBJIEHO MOP(}OIOTHYECKOTO CONMKEHNS CEBEpPHON
1 1okHOM momnynsauuid. [Toatomy xpoHorpaguueckass ”3MEHYMBOCTh B 3HAUUTEIHLHOW CTENEHU OT-
pakaeT MOMYJISIIIMOHHO-IIEHOTUYECKYIO aJaNTalllio OHIATPbl U SABJSETCS MPUMEPOM ObICTPON Ha-
MIPaBJIEHHON MMKPOABOJIIOLIMOHHON MEpecTpOrKH MopQoreHe3a MOMyNALNUA MHBa3UBHOTO aKKIIU-
MaTH3UPYEeMOTro BUJa B HCTOPHUYECKOM MaciTade BpeMEHH.

PaGora BrinonHeHa npu ¢puHaHCOBOM noanepkke npoektos [Ipesuanyma PAH «Kusas npu-
pona» Ne 12-11-4-1048 u mporpamMmbl COBMECTHBIX (yHAaMEHTaJIbHBIX HccienoBanuit YpO PAH
Ne 12-C-4-1031.
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THE PROBLEM OF FAST ADAPTIVE MORPHOGENETIC ALTERATIONS
OF INVASIVE SPECIES AND ANALYSIS OF LONG-TERM CONSEQUENCES
OF ACCLIMATIZATION OF THE MUSKRAT IN THE NORTH AND SOUTH
OF WESTERN SIBERIA
A.G. Vasilyev, 1.A. Vasilyeva, V.N. Bolshakov, N.V. Sineva
Institute of Plant and Animal Ecology of Ural Branch of the Russian Academy of Sciences, City of
Yekaterinburg, Russia
vag@ipae.uran.ru

The introduction of invasive species in cenosises that has been observed through the past
years due to the growth of traffic connections in the world evokes the extinction of one species and
population decline of the other species in historically formed natural communities (Pavlov,
Bukvareva, 2007; Facon et al., 2008; Straye, 2012) and unavoidably leads to their uncontrolled ac-
climatization. So, evolutionary and ecological research of long-term consequences of acclimatiza-
tion of model species including the assessment of the speed and directions of the morphogenetic
changes becomes and up-to-date topic. The process of acclimatization is the development of adapta-
tion of the introduced species to a new cenotic environment (Vasilyev and others, 1999). It is con-
nected with their morphogenetic changes, on the one hand, and with the processes of adaptive and
inadaptive changes of species components of indigenous biotic communities caused by the invasion
of alien species, on the other hand. An adequate model for studying these fundamental processes of
the establishment of species adaptation to a new abiotic and biotic environment can be a successful
acclimatization of the muskrat (Ondatra zibethicus) in the north and south of Western Siberia. It
was studied as a model of the alien species invasion to the indigenous communities that is accom-
panied by the adaptive changes of the introduced species morphogenesis. Species population differ-
entiation was accompanied by the development of specific adaptations to the new habitat condi-
tions. That is why the process of the acclimatization of the muskrat (Ondatra zibethicus) can be
considered as a countertype of geographical morphogenesis and an opportunity to estimate very ten-
tatively according to population morphogenetic changes the speed and efficiency of initial stages of
microevolution (Vasilyev, 2005). The target of the research is to study the long-term consequences
of acclimatization of the muskrat (Ondatra zibethicus) in Western Siberia on the ground of using
the methods of geometric morphometry (Rohlf, Slice, 1990; Zelditch et al., 2004; Adams et al.,
2013). The efficiency of applying these methods was shown in the range of works while educing
the peculiarities the morphogenetic processes for different species and intraspecies groups (Zelditch
et al., 2004, 2006; Klingenberg, 2011). The long-term consequences of the acclimatization of the
Canadian muskrat (Ondatra zibethicus) introduced in the 30s of the XXth century in the north and
south of Western Siberia were revealed by the methods of geometric morphometry. The differences
in size and shape of the low jaw were found on the first stages of acclimatization while comparing
allochronic material of the northern (Yamal peninsula, 1955 and 1989) and southern (Kurganskaya
oblast, 1954 and 1979-1980) populations of the muskrat. The amplitude of interpopulation differ-
ences in the shape of the jaw has been preserved, at least, till the end of the XXth century, but its
total size in the north and south are getting closer. Chronographic variability of jaw shape exceeded
by two times the amplitude of the geographic variability, upon that there wasn’t established a mor-
phologic approach of the northern and southern populations. That is why the chronographic varia-
bility significantly reflects the population and cenotic adaptation of the muskrat (Ondatra
zibethicus) and is an example of fast directional microevolutional change of the acclimatized inva-
sive species population morphogenesis in historical size.

The work was supported with the project of the Presidium of the Russian Academy of Scienc-
es ‘Wildlife’ Ne 12-I1-4-1048 and the programme of cooperative fundamental researches of Ural
Branch of the Russian Academy of Sciences Ne 12-C-4-1031.
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