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BBEJIEHUE
Axmyanvnocms  npobaemer.  Jlons ~ ypOaHM3MPOBAHHBIX  TEPPUTOPUM U,

COOTBETCTBEHHO, TOPOJICKOTO HACENEHUsI MOCTOSIHHO yBeauduBaeTcs. BumoBoil coctaB
OMOTBI TOPOJICKUX arjioMepaluii, CTPYKTypa MOMYJAIUI U COOOIIECTB, KaK MpaBUiIO, HE
CIy4alHbl, a SBJSIOTCS OTpaXXE€HUEM OOBEKTHUBHBIX TMPOIECCOB, MPOTEKAIOIUX B
crenu(PUUYecKUX YCIOBUSAX U MPEJACTABIAIONIMX COOOM TmpollecC CUHypOU3aluud -
aJlarTayy Buja K ycJioBusaM xu3Hu B ropoze (Imusud, 1980; Andrzejewski et al., 1978).
['opoackue 3KOCUCTEMBI — OJMH U3 CaMbIX HHTEPECHBIX OOBEKTOB, IMO3BOJISIIONIUMN 3a
OTHOCHUTEJIbHO HEOOJIBIION MEepHOJI BPEMEHU MOJYYUTh OOraTediiuidi pazHOCTOPOHHUI
Martepuall, XapakTepu3yroluid Mpeaesbl YCTOMYMBOCTH, MYTH W BapUaHTHl aIallTUBHOU
CTpaTerMy  TOMYyJISANHUHA  Pa3IMYHBIX  BWAOB  opranm3moB  (Bepmwawmu,  2005).
DKOJIOTUYECKHE HCCIEOBAHUS, BBINOIHSEMbIE Ha YpPOAHU3UPOBAHHBIX TEPPUTOPHULX
aKTyaJbHbl U HEOOXOJUMBI ISl MIPOTHO3UPOBAHUS MOTEHIIMATIBHBIX MOCIEIACTBUI 3TOTO
nporecca. 3eMHOBOJIHBIE BeChbMa YIAOOHBI JUIS OICHKH COCTOSIHHS SKOCHUCTeM (Kak
HA3eMHBIX, TaK M BOJHBIX), & TAKXKE JIJIS UCTIOJIH30BaHMS B JJa0OPATOPHBIX UCCIICIOBAHUSX.
[Mommynsimun amMmpuOwil SIBASIOTCS XOPOIIMM MOJETHHBIM OOBEKTOM, KaK Ha 3TaJOHHBIX,
TaK ¥ Ha aHTPOINOT€HHO-MIPE0OPa30BaHHBIX TEPPUTOPHUAX. VX MIMPOKOE pacnpocTpaHEeHuE,
U TPUYPOUYCHHOCTHh MOMYJSAIUNA K OMPEAeNICHHBIM MeCTaM OOWTAHUS, MOMYJISITHOHHBINA
noJuMop(hu3M, CIIOCOOHOCTh AKKyMYJIMPOBAaTh TOJUTFOTAHTHI  (TSDKENBIC  METalIbl,
PAMOHYKIUABI M JIP.) BO3MOXKHOCTH HCIIOJB30BAaHUS OTIEIBbHBIX BHJIOB B YCJIOBHSIX
7a00paTOPHOTO SKCIEPUMEHTA, XOpOoIllasi H3YYEHHOCTb HX DJKOJOTMU U OHOJIOTUU
MO3BOJIIIOT MCHOJb30BaTh JAaHHYIO TPYIIY IMO3BOHOYHBIX JIi WHIUKAIIMU COCTOSIHUS
cpensl ([Tmuce, Xynone#t, 1979; Bepmmuaun, 1982; WBanosa, 1982; Ilsctonosa u ap.,
1996). B monynsusax 3eMHOBOJHBIX BCET/Ia MOKHO OOHAPYKUTh HEKOTOPOE KOJIUYSCTBO
ocobeit ¢ mopdonornyeckumu otkionenusmu (Borkin, Pikulik, 1986; Hebard, Brunson,
1963; Talvi, 1994). DwmOpuorene3 amduOWii Hambojee YA3BUM M 3aBUCUM  OT
abnmoTHdecKkux (HAKTOPOB B CpPaBHEHUM C JAPYTUMU HA3€MHBIMU TMO3BOHOYHBIMH.
OTkJIOHEHHs] SMOpUOTeHe3a, U KaK CIIeICTBUE MOP(OreHe3a, OTMEUaIOTCs C HadalbHBIX
cramuii passutus ukpel (CeseprioBa, 2001). Hapsay ¢ eCTECTBEHHBIMH TpPUYHHAMM
MOSIBJICHUE JIEBUAHTHBIX 0COOEH 4acTO MHAYIHUPYETCS TaKUMHU MOOOYHBIMU CIEICTBUSIMU
YeJIOBEUYCCKOM JeITeNbHOCTH, Kak 3arpssHenuwe cpeasl (Hazelwood, 1970; Cooke,
1973a,0; Rose, Harshbarger, 1977; Brooks, 1981; Osborn et. al., 1981; Mizgireuv et al.,
1984; Harshbarger, Rose, 1989; Alvarez, 1995), u3meHeHHe paauOaKTUBHOTO (HOHA
(Okawa, 1994), unbpununrosas menpeccus (Simberloff, 1983; Flindt, 1985; Cunningham
et. al., 1994). ITonynsuu 3eMHOBOAHBIX, MOPGO(YHKIIMOHATBHAS CIIEIU(PUKA KOTOPBIX
BO MHOTOM (POpPMHUpPYETCS B XOJI€ Pa3BUTHS, MPEJICTABISIIOT COOON YTOOHBIM OOBEKT st
M3YUYEHHUSI IKOJIOTUYECKOU KOMIIOHEHTHI OHTOTEHE3a.

K HacTosiiiemy BpeMeHM HOpPMaJlIbHBIM OHTOT€HE3 aM(PUOui M3y4eH J0CTaTOYHO

xopomo. Ho paboT, Kacaromuxcsi SKOJOTHMYECKON COCTaBISAIONIEH OHTOT€HETHYECKUX



MPOIIECCOB M €€ BIWSHHUS HAa W3MEHYHMBOCTH, MOCBSIIEHHBIX CHEIU(PUKE MPOIECCOB
amantanuu 1 Mop(oreHesa B TpaueHTe aHTPONOTEHHON TpaHChOpMAITKN U 3arps3HEHUS
cpaBHUTEbHO HeMHOro (Bepmwmuun u gp., 2006). M3ydyenwe crnenmuduku mporeccos
(dhopMo0Opa3oBaHMs B YCIOBUSIX aHTPOTIOTEHHOUN TpaHCHOPMAITH CPEABl TPEICTABISETCS
BEChMa aKTyaJIbHBIM.

Llenv pabomul: n3yuyeHUE OCOOCHHOCTEH M3MEHUYMBOCTH CKEJIETa CETOJIETOK TpeX
BUIOB OecxBocThix ampuoOuii (Rana arvalis, R. temporaria, R. ridibunda) u omenka ee

cnenurKd B 3aBUCUMOCTH OT BUIOBOU MPUHAJICKHOCTH U B TPAJUCHTE aHTPOIIOTCHHON
TpaHcopMaIu Cpebl.
B 3a0auu nucceprannonHo#i paboTHl BXOIUIIO:
1. Ananu3 U3MEHYMBOCTH CKEJIETHOW MOP(OJIOTHUN CETOIETOK U3y9aeMbIX BHUJIOB;

COCTaBJICHUC O6III€FO N BHUIOOBLIX CIICKTPOB BBIABJIICHHBIX JOCBHUAHTHBLIX

CTPYKTYP;

2. CpaBHeHI/Ie qJaCTOT MW CICKTPOB HU3MCHYHMBOCTHU CKCIICTHBIX CTPYKTYD B

3aBUCHMMOCTH OT BHI[OBOﬁ IMPUHAOJICKHOCTH,

3. Msyuenue BapnabGenbHOCTH MOPGOJIOTHH CKEJeTa B 3aBUCUMOCTH OT CTCTICHH

aHTPOIOTeHHOM TpaHchOopMalK U Napa3uTapHON WHBA3UH,

4, CpaBHHTeHBHBIﬁ aHaJIn3 BO3MOJXHBIX IIPHYUH CXOACTBA MW  Pa3IN4uA
Ka4CCTBCHHOI'O COCTaBad, 4YaCTOT BCTPCHACMOCTH CKCJICTHBIX I[GBI/IaI_[I/Iﬁ nu

aHOMAaJbHBIX 0c00el y TpeX BUIOB poda Rana.

OcHoBHbLE NONIOHCEHUS c)uccepmauuu, BbIHOCUMbBIE HA 3aUunty .

B mipupoIHBIX TTOMYJISIHSIX OCTPOMOP/IOHN, TPaBSIHON U 03EPHOM JIATYIIEK BBISABICHO
23 BapuaHTa CKeJCTHBIX aHoManui. [IpeobaialonumMu THIIAMU aHOMAJIMHA Y BCEX BUIOB
SIBIITIOTCSL pa3phbiB TEJIa MO3BOHKA M aCUMMETPHUsS Tejla Mo3BOoHKA; Ha TpeTheM MecTe 1o
BcTpeuaeMocTi 'y R. arvalis HaxomsaTcst OTKJIOHEHWS B CTPOCHHH ypocTwisi; y R.
temporaria — npedopmarus koctedd koHeuHocted; y R. ridibunda - acummerpus
MOTIEPEYHBIX OTPOCTKOB ITO3BOHKA.

Pa3nooOpasue crekTpa CKEJIETHBIX aHOMAJIMM CEroJIieTOK MPUPOJHBIX MOMYJISIUN
Tpex BHIOB poaa Rana camxkaercs B psaay R. arvalis (17 BapuantoB) — R. temporaria (16
BapuantoB) — R. ridibunda (12 BapuanToB).

YacToTa BCTPEUaEMOCTH JKMBOTHBIX CO CKEJICTHBHIMH aHOMAJIUSIMHU B TIOMYJISIIASIX U
CpelHee 4YMCIO aHOMalMi Ha ocoOb cHmxkaercs ot R. arvalis x R. ridibunda u R.
temporaria  4Yro, BEpPOATHO  CBSI3aHO C  MCKBHJIOBBIMH  PA3JIMYUSIMH B

hopMooOpazoBaTEIbHON MOTEHIIMU U BBIKMBAEMOCTH CETOJIETOK.
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VHBa3UpPOBAaHHOCTh ITUCTAMH TPEMATOJ B COUYCTAHHWM C HW3MEHCHHUEM XHMH3Ma
Cpelbl HEpPECTOBBIX BOJOEMOB U IBTpOPHUKANHMEH MOXKET CYIIECTBCHHO BIMATH Ha
(dbopMupoBaHue AeBHAHTHBIX (opM ckelieTa y R. arvalis.

Hayunaa nosusna u meopemuueckas 3HAYUMOCHb De3)abmamos UCcied08aHusL.

BnepBbie ycTaHOBIIEHBI CIEKTPHI JI€BUAHTHBIX (OPM CKEJIeTa CETrOJETOK MPUPOIHBIX
nonyJsiiuil Tpex BUIOB poja Rana. [lomydeHbl JaHHBIE O 3aKOHOMEPHOCTSIX HU3MEHEHUS
CIIEKTPa M YaCTOThl BCTPEYAEMOCTH CKEJIETHBIX JIEBHAIIMN U3y4aeMbIX BUJOB B IPAJIUCHTE
ypOanuzauuu. Brepsole s IlameapkTuku mokazaHa  BO3MOXKHOCTb — BIIMSIHUS
UHQPUITUPOBAHHOCTH CETOJIETOK OCTPOMOp 10 Jisarymku R. arvalis mucramu Tpemarton Ha
MopdoreHes ckenera. Pe3ynbTaThl HACTOSIIETO MCCIEAOBaHUS BHOCAT BKJIAJ B Pa3BUTHE
npeicTaBlieHuid o crnenuduke mpoieccoB MopdoreHeza ambuOuii B MNPUPOAHBIX
MO YJISIITUSIX.

Ilpakmuueckas 3HA4UMOCHMD. PG3YJ'IBTaTBI HCCJICAOBAHUA MOTYT CIIYKHUTh OCHOBOH

Uil pa3pabOTKM HOBBIX METOJOB OMOMHIMKAIIMM W HSKOJOTHYECKOTO MOHHUTOPHUHTA.
YcTaHOBJICHA CBSI3b AHTPOIIOTCHHOW TpaHChOpMAIMK BOJOEMOB (3BTpOPUKANNU U
3arpsi3HEHMSI) C IepKapruo3aMH, OOYCJIOBIMBAIONIUMHU POCT YacCTOThI J>KHBOTHBIX CO
CKEJICTHBIMU aHOMAaNUAMU. J[aHHBIE pabOThl UMEIOT AMUAEMHUOIOTUYECKOE 3HAUCHHE, T.K.
CEroJIETKH OCTPOMOPAON JATYIIKH SBJISIIOTCS MHIUKATOPAMU Mapa3uTapHOTO 3arps3HEHUs
ypOaHU3UPOBAHHBIX SKOCUCTEM (I[epKapro3a), HAMPSAMYIO OTPAXKAIOIIETOCs Ha COCTOSHUN
310pOBbsl 4elioBeka. Hambosee uHDOPMATUBHBIM, XOPOILIO OTPAXKAIOIIUM TPATUEHT
aHTPOIIOTCHHON TpaHchopMaruu cpeasl BHAOM (M3 3X W3YYCHHBIX) OKa3ajaach
OCTpOMOpJasl JATYIIKa, 00Jiafiaroias BBICOKOM IIACTUYHOCTHIO U BApUATHUBHOCTHIO
MPUCIIOCOOUTENHHOM CTPATETHUH.

Marepuanbsl AUCCEPTAIIMOHHOTO HCCIIEIOBaHUS BHEAPEHBI B YYEOHBIM Mpoiiecc
Kadeap 300JI0TUU U HKOJIOTUH Y palbCKOTO (DeiepalbHOr0 YHUBEPCUTETA.

Anpobayusi _pabomel: Matepuanbl paOOThl ObUIM TMPEACTABICHBI HAa TPEThEil

MEXKyHApPOJIHOM HAay4YHO-MpaKTUYECKON KoH(pepeHnn «Ypooskocuctemsl: [IpobiaemMbr u
nepcrekTuBbl pazutus» (MM, 2008), Bropoii Beepoccuiickoit HaydHO-TTPaKTHYIECKON
KoH(pepeHIMn  «DKOJIOTHYECKHE  CUCTEMBbI. (DYHKIMOHAIBHBIE W  MPHUKIATHBIC
uccienopanus» (Hwkuuit Tarwm, 2008), YerBeproro che3ga [ epreroiormyeckoro
obmrectBa M. A. M. Huxkonbsckoro (Kazans, 2009), koHpepeHITUN MOJIOABIX YUECHBIX KOT
FOxuBIX Top 0 CeepHbix Mopeii» (Exatepunoypr, 2010).

Juunwvni exnad asmopa. Asropom B nepuoy 2003, 2004, 2006, 2007 rr. cobpaH u
00paboTaH KOJIJIEKIIMOHHBIN MaTepual 1o TpeMm Bujaam 0ecxBocThix amduOuii poga Rana.
Brinonnena pabota mo aHanu3y JAEBUAHTHBIX (POpM CKelleTa MOCTMETaMOpP(PUUECKUX

ocoOeid, 0000IEHUI0 U MHTEPIIPETAllUU MOJTYYEHHBIX JaHHBIX. Jlons ydacTus aBTOpa B
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MOTOTOBKE MyOauKanmii padboT ¢ coaBTopamu coctaBmia 50%.

1lybnuxayuu. [1o TeMe auccepTanuu OmyO0IMKOBaHO / pabOT, B KOTOPBIX OTPAXKEHBI
OCHOBHBIE TTOJIOKEHUS JUCCEepTalnd, 2 U3 HUX — B )KypHalIaX, peKoMeHIoBaHHbEIX BAK
P®.

Cmpykmypa u obvem Ouccepmayuu. Jlucceprammsi usnokena Ha 126 crtpaHmmax

MaITUHOMMCHOTO TEKCTa M COCTOWT W3 BBEICHUS, 6 TaB, 3aKIIOYCHUS, BEIBOJIOB, CITMCKA
JTUTEPATyphl U TprioxkeHnii. OCHOBHON TeKCT auccepTarnuu BriarodaeT 30 pucynkos u 20
tabmmi. Crnucok mrepaTypsl BKIodaeT 210 mcTOYHMKOB, W3 HUX 84 Ha WHOCTPAHHBIX

A3BbIKaXx.

brazooapnocmu:  ABTOp  BbIpakaeT 0coOyr  OJarogapHoCTb  HAy4YHOMY

pykoBoauTento A. 0. H., goueHty B.JI. BepummHuHy 3a momollp B HalnMCaHWM JaHHOU
TYCCePTAIlMOHHOW paboThl M H. C., K. 0. H. C./[. BepmmunuHONi 3a MOMOII B OCBOCHHUU
METOJMKU TPOCBETIEHUS MSITKUX TKaHEH W MpU OOCYKICHUU PE3YJIbTATOB, MIIAJILIEMY
Hay4yHOMY cOTpyIHMKY A.B. BypakoBoil 3a momomb B ONPEACIEHUH LHACT TPEMATOL.
ABTOp TaKXe BbIpa)KaeT MPU3HATEIBHOCTh BCEM TE€M, KTO TaK MJIM MHA4e, CIOCOOCTBOBAJ
CO3JJaHUIO TOU PAOOTHI.
I''IABA 1. OCOBEHHOCTU OHTOI'EHE3A U MOP®OJIOI'TYECKHUE
AHOMAJIUM B IONYJIALUAX AM®UBUI

B rnaBe mpuBeneH 0030p JAUTEPATyphl, MOCBSIIEHHONM BONPOCAM BCTPEYAEMOCTH

MOP(OJIOrNYECKUX OTKIOHEHUH B MONYJIALMIX 36MHOBOIHBIX.
I'JIABA 2. MATEPUAJI U METO/1bI UCCJIEJJOBAHUSA

2.1. MaTtepuaJ 1 METOAMKA

OcHOBHas 4acThb MaTepHaIOB coOpaHa HA TEPPUTOPHUH TOPOICKOW arioMepariu
ExatepunOypra u B npuropoze (2003-2004 u 2006-2007 rr.). 3a npeaenamMu ropoacKux
arJioMepaluid JKHBOTHBIC W3 €CTECTBEHHBIX MECTOOOMTAHMI TakKe ObUIM CcOOpaHBI B
OKpeCTHOCTAX moc. Two0yk, moc. baxykoBo, moc. Kimoun, 03. Koxakysis, kpome TOro B
aHanmu3 BKJIroYeHa BhIOOpKa (2004 r.) cerosieTok OCTPOMOPION JIATYIIKH U3 MOMYJISIIUH,
HACEJIIONIEH FoT0-3aMmaaHbiii Oeper 03. bepaanui, Haxoasmerocs Ha ydactke Boctouno-
VYpanbckoro paguoaktuBHoro ciena (BYPCa). Taxxke HCHOIb30BaHbl KOJUIEKIIMOHHBIC
coopsl B.JI.Bepiinuuna u ero ganasie mo rematojorun 988 ceronerok (Bepruaun, 2004,
2008). IIpoananu3upoBaHbl BEIOOPKHU cerojieTok 3-x BuaoB poaa Rana: R. ridibunda Pall.,
1771, R. arvalis Nilss., 1842, R. temporaria L., 1758. O6muii o6beM Matepuana — 1068
ak3. (R. arvalis — 499 sk3., R. temporaria — 275 sk3., R. ridibunda — 294 »x3.).

['mapoxuMuyecKue aHaJIN3bI BBITIOJHEHBI B Ypanbckom HAyYHO-

HCCJICAO0BATCIIbCKOM MHCTUTYTC BOJHBIX 6I/IOpecprOB N aKBaKYJIbTYPHI.



JIis  meTanbHOTO WCCIeAOBaHMS MOP(OJOTHH CKelleTa CEeTOJIETOK HCIOJIb30BaH
METOJT TPOCBEeTIeHUs Msrkux TkaHed [laycona (Dawson, 1926). [lns wucciemoBaHus
MEXBHUJIOBBIX W MEK30HAJIBHBIX Pa3IMYUil COCTABSUINCh W CPABHHBAJIWCH IIMPUHA
CIICKTPOB M YaCTOThI BCTpedaeMocTH aHomaimi. CteneHb nepekpbiBanus criekTpoB (C)
paccuuThIBalIach ¢ MOMOIILI0 WHAeKca Mopucutsl (Morisita, 1958): Paznuuns B yactore
BCTPEYAEMOCTH OIEHWBAJIN C TIOMOIIBIO ) - KPHUTEPHsS, CpAaBHCHHE IOKa3aTesield KPOBH
BEITIOJTHEHO C TIOMOINBIO JHUCIIEPCHOHHOTO aHalinu3a, HUCTAaHIMPOBAHHOCTHh CIIEKTPOB
OILICHHMBAJIACh C IIOMOIIBIO KJIIACTEpHOT0 aHajau3a ([oclieIHre aBa Imoka3arens - B Statistica
For Windows 6.0). 2.2

2.2. Kaaccudukanus 1eBUaHTHBIX (opM cKesieTa

[IpuBoguMbIE B JaHHOM pasjelie JaHHbIE OCHOBBIBAIOTCSI Ha pe3yjibTaTax
0000IIeHNs TPOBEAECHHBIX HAMH MCCIENOBAHUN MOP(OIOTHH CKEJIETHBIX CTPYKTYP
CEroJIETOK OCTPOMOPAOM, TPaBSHOM U O3€pHOU JISATYIIEK, U3 M3YYEHHBIX MPUPOIHBIX
MOMYJISIIIUM; 32 OCHOBY KJIacCU(PUKAIIMU TAKXKE B3AThl BApUAHTHl aHOMAJIUM, BbIJEIsIEMbIC
Rostand (1958), A.Dubois (1979), M.J.Tyler (1989), E.E. Kosanenko (2000). B xoxe
paboThl OBUIM BBIIECNECHBI CIEIYIONIUE BapUaHThl MOPQOJIOTHYECKUX aHOMAJUH,
OTMEYABIIUXCS B M3YUYEHHBIX BBIOOpKAX: MaHAUOYISIpHAS TUIOIUIA3us, Opaxuuedanus,
pa3pbiB  (IIPOJOJIBHOE «pacIICIICHHE») T03BOHKA (HE3aMKHYyTas HeBpaJbHas Jyra,
HECJIUThIC TIOJIOBHHKH Teja), aCHMMETpPHUs TI03BOHKA (HEBpaJbHOW JYyTH, Tea),
aCMMETpPHS IOTIEPEYHBIX OTPOCTKOB IMO3BOHKA (110 JUIMHE, MUPHWHE M HAIPAaBICHUIO),
(dparmeHTanysl TO3BOHKA, CIHUSHUE I[IO3BOHKOB, OTKJIOHEHUS B CTPOCHHUHM YPOCTHUIIA,
HapyllleHUEe NPUWICHEHUs Ta3a K IMO3BOHOYHUKY, HEIMOJHOE OKOCTEHEHHE IT03BOHKA,
AKTpOMENUs, Opaxumenusi, BbIMaJeHUE (alaHTh, SKTPOJAKTUINS, KIMHOMAKTUIIUA,
OJINTOAAKTUIINSA, YTOJIEHHE (ajlaHr CTOMbI, aCUMMETPHUS JJIMHBI CTOIbI, ACUMMETPUS
TOJNIIHUHBI (DalaHT KUCTH, aCUMMETPHUs MPpOonopuuil Oepa, aCUMMETpUs AUaMETpa KOCTel
KOHEUHOCTEH, UCKpUBJIeHUE PanaHTH, Aedopmaius KOCTel KOHEYHOCTEH.

2.3. Tunuzanus ypoaHM3MPOBAHHOW TEPPUTOPUH

JIss  CpaBHHUTEIBHOTO aHANIM3a [OKa3aTelell B TpajueHTe ypOaHH3AIUH
UCIOJb30BaHa pa3padoranHas paHee B.JI. Bepmmauabiv (1980a) Tumnmsanus ropoackux
nanamadToB. B OCHOBY pasjiencHuMss Ha 30HBI IOJIOKEHA OCBOCHHOCTH TEPPUTOPUHU
YeJIOBEKOM. [IpueMIIeMOCTh HACTOSIICH THUIH3AIUK I MOA00HOT0 pojia MCCIIeI0BaHUN
ObUTa TMOATBEpPXJICHA MHOTOJICTHUMHU pe3yJbTaTaMH THIPOXUMHUCCKHX aHAJIHM30B
HEPECTOBBIX BOJIOCMOB.

B mnpenenax KpymHOro NPOMBINUICHHOTO TOpPOJa BBIICICHBI YETBIPE 30HBI, K
KOTOPBIM TPHYPOUYCHBI MecTa OOWUTaHHS 3EMHOBOJHBIX. 30HAJbHAS MPUHAIICKHOCTh

KOHKPETHOTO MECTOOOUTAHUS OMpPEAEIISIETCS TJIaBHBIM 00pa30M HE €ro Tonorpaduueckum
7



MOJIOXKEHUEM, a CTEIIEHbI0 CYMMapHOUW aHTPOIIOT€HHON TPaHC(HOPMUPOBAHHOCTH JAHHOIO
y4acTKa TePpUTOPUH (CTEIICHh MHTEHCUBHOCTH JKHJIOW 3aCTPOMKH, 3TAXKHOCTh, IIIOTHOCTh
U JIpyrue OCOOCHHOCTH, HaJWuYhe OBITOBOI'O W MPOMBINIICHHOTO 3arps3HeHus). | 3oma.
[lenTpanbHast 4yacTh ropojia ¢ MHOTOATAXHOM 3aCTPOMKON, MACCUBHBIMU ac(aibTOBBIMU
MOKPBITUSIMH, BOJIOEMAaMH C CHJIbHBIM MPOMBIIIUICHHBIM 3arpsi3HEHUEM, MEJIIKUMU peKaMu
U pydbsMH, 3a0paHHbIMU B TpyObl. B nmanHoil 30He am¢pubum orcyrctByror. |l 30Ha.
PailoHpl MHOTO3TaXXHOM 3aCTPOMKM C OCBAaWMBa€MbIMU TEPPUTOPHUSIMH, MYCTBHIPSIMHU,
Y4aCTKaMH C OTKPBITBIMH TMOYBaMH, MaJbIMU BOJIOEMaMH C BBICOKUM YPOBHEM
3arpsisHeHHOCTU. |1l 30Ha. ManostaxkHast 3acTpoiika, B OCHOBHOM palOHBI, 3aHSTHIC
JOMaMH YaCTHOT'O CEKTOpa C CaJaMu U Oropojamu, IycThIpH, nmapku. Hepeako Guotomnsl
TOM 30HBI NPUMBIKAIOT K JjecomapkaMm. |V 3oma. JlecomapkoBwlii Mosic Tropoja.
MectoobuTaHust 3TO 30HBI HAXOJSTCA B OCHOBHOM II0JI BO3JIEUCTBUEM DPEKPEALMOHHON
Harpy3ku. B kauecTBe KOHTpOIBHOTO ObLIa BhIOpaHa JECHAs TEppUTOpPHUS B 23 KM OT T.
ExatepunOypra, HaceneHHass CMOMPCKUM YTi03yOOM, OOBIKHOBEHHBIM TPUTOHOM, CEpOM
XKabol U OCTPOMOPOM JIATYIIKOM.

2.4. Onucanue MecTo00MTAHUM

B nanHOM pasjene mpUBOAMTCS MOJIPOOHOE OMHCAHUE PACTHTEIHHOW KOMITOHCHTHI
MECTOOOMTAHUN 3EMHOBOJHBIX, OCOOCHHOCTEH WX MPOCTPAHCTBEHHOH CTPYKTYPHI,
tonorpaduy,  HEPECTOBBIX  BOJOEMOB,  BHJOBOIO  COCTaBa  3CMHOBOJIHBIX.
Tonorpaduueckoe MoI0KEHHEe MECTOOOUTAHUH 36MHOBOIHBIX MPEICTABICHO HAa CXEME T.
ExartepunOypra (puc. 1).

I'JTIABA 3. THIAPOXUMMHNYECKHUE ITOKA3ATEJIN HEPECTOBbBIX
BOJOEMOB

3a roasl HaOmoaeHmit (2003 - 2003, 2006 - 2007 rr.) 3a BOIHOW CPEIOW MajbIX
BOJIOEMOB,  HCIIOJIB3yeMbIX aM(puOUsAMH  JUIsI  UKPOMETaHHWs, YCTAHOBJICH  PsJI
OCOOCHHOCTEH, XapaKTePU3YIOIIMX COCTOSHUE CpeIbl, B KOTOPOH MPOTEKAaeT HUX
oHTOreHe3. Tak, oTMeueHo, uTo PH Boabl ¢ pocToM ypOaHHM3alMU CTAHOBUTCA ONMXKE K
uHeiitpanpaomy (F(3, 67)=7,5227, p=0,0002), Torma kak B 3aropoJHBIX BOJOEMax
OTMEYaeTCs 3aKUCIICHUE.

Ha TeppuTopuu TOPOJCKOHM arjioMepanuu CyIIeCTBEHHO BBIIIE COJCPIKAHUEC
cyasdaro (F(3, 73)=6,0180, p=0,001) u xmopumos (F(3, 67)=9,9119, p=0,00002),
snauntensHo (F(3, 70)=13,233, p<<0,0001 yBenuuena obmras MuHepanu3anus. [Ipemenst
aOCOJIFOTHBIX 3HAYCHWH MUHEPATU3alldd BOJOEMOB 30HBI MHOTOJTAXXHOW 3aCTPOUKH
COOTBETCTBYIOT 3HAUEHHUSM BOJI C OTHOCHUTEIBHO TOBBIIICHHOW MHWHEpaTU3alued WiIH
naxe cosoHoBathiXx (MomwanoBa wu gap., 2009). CoorTHomieHWe TepMaHTaHATHON
OKHCJISICMOCTH, YBEIMYNBAIOIICHCS (F(3, 70)=6,6540, p=0,0005) oOpaTHO-
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Pucynok 1 - MecTooOnTaHusl 36eMHOBOJHBIX HA TEPPUTOPHUH FOPOACKON arjoMepanuu

ExatepunOypra

(1 - yn. Ky#i0brmena, 2 - yn. benmunckoro, 3 - yin. Kpsuiona,
4 - yn. Scuas, 5 - oct. lOxHas, 6 - oct. Camonernas, 7 - p. Ilarpymmuxa, 8 - ocr.
Kontponbnas, 9 - HIIK u O, 10 - [lapramckwuii neconapk, 11 - KanunoBckuii necomnapk,
12 - p. Iarpymmxa (mambuss), 13 - PexeBckoit Tpakt; @ — 30Ha MHOrO3TaXKHOM
sactpoiiky, © — 30Ha ManosTaxnoi 3actpoiiku, @ — neconapkosas 3ona, @ — 3aropoanas
TIOTTYJISIIIHS).
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MPONOPIMOHATHHO TPAAUECHTY YpOaHU3AIUU U OMOJIOTHYECKOT0 MOTPEOIeHUs KUCIOpoaa
TOBOPUT O 3HAYUTENHHOW OHBTPOPUKANMH TOPOJCKUX BOJOEMOB. [IpuBeneHHBIC
THJAPOXUMHYCCKUE TIApaMETPhl CBUJETEIBCTBYIOT O CYIIECTBEHHBIX HW3MCHEHHUSIX B
XAMH3M€ BOJHOW Cpeabl MECTOOOUTAHHI 36MHOBOIHBIX, PACIIOIOKEHHBIX HA TEPPUTOPHH
ropoyna. 3HAUYEHUS OCHOBHBIX THAPOXHUMHYECKHX ITOKA3aTEICH HEPECTOBBIX BOJIOEMOB
3eMHOBOJIHBIX 32 T'OJIbI HAONIOJEeHUH (pHC. 2) COOTBETCTBYIOT CTEIICHH AHTPOIIOTCHHOM
TpaHcopManuu Ccpeibl, OTpaxkaromencss Ha OCOOCHHOCTSIX OHTOreHe3a OOWTAIOIUX B

JaHHBIX YCIOBUAX aM(pUOUi.

2006
2007
(9]
2006
2007

o
(@)

©
[}
[=}
N

&
2006

2007
2007

B r

Pucynok 2 - ['mapoxumMudeckue moKa3aTen HepeCTOBBIX BOJIOSMOB 3a psifl JieT (a

- MHOTOATAKHAs 3aCTPOMKa, O - MajodTakHas 3aCTPOMKA, B - JIECOMAPK, I' — 3arOpoIHas
nonyssuus; 1 — cynbgarsl, mr/m>; 2 — XJIOPUBI, mr/mm’; 3 — IIEpMaHraHaTHAs

OKHCIISIEMOCTD, MF/)J;MS; 4 - BIIK-5, MF/I[MS; 5- pH)
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Takum o00pa3oMm, 3HAUYUTENbHBIE W3MEHEHUS XHMHU3Ma [OBEPXHOCTHBIX BOJI
TOPOJCKON arjioMepany B COUYETaHUU C JPYTMMU aHTPONOTCHHBIMU (DaKTOpaMu MOTYT
CYIIECTBEHHO BJIMATh Ha (YHKIMOHAIBHYIO U  MOP(OJOTHYECKYI0 CcHeludUKy
dbopmupyronmxcs reHepauii 36 MHOBOHBIX.

TI'JIABA 4. CIIEKTP N YACTOTA JEBUAHTHbBIX ®OPM CKEJIETA

B xome mpoBeneHHOro ucciaeAoBaHUs OO0OOIEHBI JAaHHBIE MO BCTPEYAIOIIUMCS
BapuaHTaM MOP(OJIOTHYECKUX OTKJIOHEHUI CKEJIETHBIX CTPYKTYpP, BCTPEYAIOIIMXCS B
W3YyYECHHBIX MOMYJSINUAX Y CEroJIETOK OCTPOMOPAON, TPaBSIHOM W O3€PHOU JIATYIIEK.
OTMeueHbl  cleaylolllie  BapuUaHTbl  aHOMANWW:  MaHIUOyIspHash  TUIOILIA3US,
Opaxuuiedanusi, pa3pblB IMO3BOHKA, ACUMMETpPHUS MO3BOHKA, ACUMMETPHS MONEPEUHBIX
OTPOCTKOB TIO3BOHKA, (pparMeHTanusi MO3BOHKA, HapylIEHUWE MPUYIECHEHUs Ta3a K
MMO3BOHOYHUKY, CIUSHUE TMO3BOHKOB, OTKJIIOHEHHUS B CTPOCHHUM YPOCTHIISI, HEMOJHOE
OKOCTEHEHHE MO3BOHKA, SKTPOMEIHUsl, OpaxuMeus, BblllajieHne (hajlaHru, SKTPOIaKTUIIHS,
KJIIMHOJIAKTWIINS, OJUTOJJaKTHIINS, YTOJIIEeHUE (hajlaHT CTOIbI, ACUMMETPUS JJIMHBI CTOMHI,
aCUMMETpHUsI TOJIIUHBI (DaJlaHT KUCTH, ACUMMETPHUsSl MpOmopuuil Oeapa, acUMMETPUS
TMaMeTpa KOCTEe KOHEUHOCTEH, uCKpuBiIeHue ¢anaHr, qedopMmains KocTeil KOHEUHOCTEN
(Bcero 23 BapumanTta). B 1memom, orMedeHo 17 BapHWaHTOB CKEJETHBIX OTKJIOHCHHUH Yy
CETOJIETOK OCTPOMOPAOH JATYIIKH, 16 — y TpaBsiHO# U 12 y 03epHOiA.

BcTpeuaemMocTh, CIIEKTp U €0 MIMPUHA PA3IUYHBI Y KaXJI0r0 U3 pacCMaTpUBAEMbIX
BuoB (puc. 3). [nacTuaHbi 1 3BpUTONHEIN BHJ - R. arvalis o6iagaeT caMbiM IIMPOKUM
CIICKTPOM CKEJICTHBIX OTKJIOHEHWH (M HauOOJBIIEH MX BCTPEYaEMOCTHIO), B KOTOPOM
3HAYUTEJbHAS YaCTh BAPUAHTOB MPUXOIUTCSI HA OCEBOH CKelleT (MO3BOHKH M UX OOKOBBIC
OTPOCTKH, YPOCTHJIb) W MEHbIIAs Ha mepudepudeckuii (KOHEYHOCTH, KHUCTH, CTOIIBI,
¢damanru). R. temporaria — uMmeroImas CX0IHbIA MO IMUPOTE CIIEKTP CKEJIETHBIX JICBUAIIHIH,
KaK OCTpOMOpasi JSATYIIKa, HO TOJbKO MO YKUCIY BapUAHTOB, MOCKOJIBKY OOJbIIAs 4acThb
(cBeimre 50%) wx cBsi3aHa ¢ TMepUEpUUYSCKUM CKelneToM. YacToTa BCTpeYaeMOCTH
CKEJIETHBIX aHOMAJIMM Y CEroJIeTOK TPaBSIHOM JIATYIIKUA BIBOE HUXKE, YEM y OCTPOMOPIOi
u o3epHOU. [IpeacraBurens rpynmbl 3eieHbIX asarymek - R. ridibunda ve tompko nmeer
cCaMblil Y3KUH CIIEKTp JE€BHAIMI, COCTOAIIMN B OOJBIIEH CTENEHU U3 aHOMAJIUKA OCEBOIO
CKeleTa, Torga  KaKk  BapuaHThl  OTKJIOHEHUH  mepupepruueckoro  CkKenera
HEMHOTrouMclieHHbl. Halmiomaemple y H3ydaemMblX BHJAOB pa3ivuusl - pe3yibTar
peannzanuu  (HopMOOOpPa30BATENBHOIO IMOTEHIMAMa B JIUHAMUYHBIX YCJIOBHSX CpEIBbI.
WUtor 3aBUCUT OT HKOJOTHYECKON TIUIACTUYHOCTH, TOJEPAHTHOCTH, a TaKXKe YPOBHS
BBDKMBAGMOCTH IOTOMCTBA Ha Pa3HBIX AdTalax >XU3HEHHOro IMKiIa (3MOPHOHAIBHOTO,
JUYMHOYHOTO Pa3BUTHS, MPOXOXKIACHHWS MeTamopdo3a) 10 MOMEHTa 3aBEPIICHUS

Metamopdo3a.
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R. arvalis

R.temporaria

O dedopmaums kocTen KOHEYHOCTEN

O NckpueneHue canaHr

O AcummeTpus guameTpa KOCTen KOHEYHOCTEN
O AcummeTpus nponopumii 6eapa

O AcumMMeTpUS TOMWKUHBI ddanaHr KUCTu

O AcuMMeTpusi ANUHBLI CTONbI

O YTonweHne danaHr cTomnsl

= OnurogakTunus

B KnuHogakTunus

B OkTpogakTunus

W BuinageHune danaHrm

B BEpaxumenus

O Okrpomenus

O HenonHoe OKOCTEHEHUE MO3BOHKA

E OTKNOHEHNS B CTPOEHUN YpOCTUNA

H CnusiHue No3BOHKOB

O HapyLueHue npuineHeHnst Tasa K NO3BOHOYHUKY
B OparmeHTaumsi NO3BOHKA
B AcuMMeTpuUs NonepedHbIX OTPOCTKOB NO3BOHKA
O AcumMeTpust NO3BOHKa

O PaspblB NO3BOHKA

B bpaxuuedanus

O MaHnanbynsapHas runonnasms

R.ridibunda

CpenoBass KOMIIOHEHTa UrpaeT OOJbIIyI0 poiib B (opmMupoBaHuu Mopdooodirka
HOBOM reHepanun amM@uouii. CHekTp M YacToTa aHOMaJIMil CKeJleTa 3€MHOBOJIHBIX
MOJIBEP’KCHBI M3MEHEHUSAM B rpaauente ypoOanusanuu (puc. 2a, 20, 2B). Tak, y R. arvalis
BCTPEYAEMOCTh JKUBOTHBIX C JEBUAHTHBIMH (pOpMaMu cKejleTa Ha ypOaHU3MPOBAHHBIX
TEPPUTOPUSIX YBEIUYMBAETCS BJBOE B CPaBHEHUHM C 3aropoOJHON MOMYJISIIIUEH, TaKxKe
3HAUYUTENIbHO pacTeT YacToTa aHoMaluid. Yuciao BapuaHTOB OTKJIOHEHHMM BBIIIE Ha

ypOaHU3UPOBAHHBIX TEPPUTOPUSIX, MAKCUMAIbHOE pPa3HOOOpa3ue OTMEYAeTCs B 30HE

Pucynok 3 - BugoBsie cieKTpbl aHOMaJIHMi CKelleTa CEeTOJIETOK
I'JIABA 5. UBMEHEHUE CIIEKTPA U1 YACTOTBI AHOMAJIUHA
CKEJIETA BI'PAJJUEHTE YPBAHU3AIIUU

MaJIOATKHOM 3acTpoiiku (Tadu. 1).

Tabnuna 1 - U3MeHeHre BCTpeuaeMOCTH aHOMAIINI U aHOMaJIbHBIX ocooOeit R. arvalis B

3aBUCHUMOCTH OT CTCIICHHU yp6aHI/I33LII/II/I

3oHa Yacrora Yacrora Yucno Hons Cpennee uncio
aHoMaiuii (%) |aHOMaJIbHBIX |BapHAHTOB | COYETAHHBIX aHoOMaJui Ha
ocobeit (%) anomanuii (%) 0Cc0o0b
Il 40,6 25 9) 38,3 0,41
Il 47,3 30 10 32,7 0,47
\Y 50,8 32,5 8 29,5 0,51
K 24,6 13,6 6 34,5 0,25

12




100%

80%

60%

40% - 8 8 8

20% +

O% —

l{ | B dparmeHTaums no3soHka

O [lechopmaLisi KOCTEN KOHEUHOCTEW

O WckpuenieHure doanaHr

O AcuMmMeTpus auameTtpa KoCTemn KOHEYHOCTE
O AcummeTpus nporopuuii 6eapa

O AcuMMETpUS TOTMLLMHBI (hanaHr KUCTn

O AcvMMeTpust AnvHbI CTOMbI

O Yronuwenve danaHr cronst

B OnvropakTunus

B KnuHopaktnnus

B SkTpopakTunus

B Brinagenue ganaHm

B Bpaxumenvsi

O Skrpomerms

O HenonHoe OKOCTEHEHME MO3BOHKa

B OTKOHEHUS B CTPOEHUM YpOCTUNS

B CrvisiHWe No3BOHKOB

O HapyLueHure npuirneHeHns Taza K No3BOHOYHUKY

B AcMMMeTpUSt MOMNEePEYHbIX OTPOCTKOB MO3BOHKA
O AcMMmeTpus No3BOHKa

O Pa3pbis nossoHka

B Bpaxuuedanis

BYPC Il 1l \%

O ManaunbynsipHas runonnaavs

100%

80%

60% H s

O [lechopmaLiyist KOCTel KoHeYHOCTeN
O VickpriereHvie dhanaHr
O AcummeTpuist auameTpa KOCTel KoHEHHOCTEN

O AcmmMETpYSt AfvHBI CTOMbI
O YronweHve dhariaHr cTonbl
B Orwmronaktvrms

40% 1 5 8

20% u u

O AcummeTpusi nporiopLin 6espa
H | O AcummeTprs TONLLMHSI dhariaHr KUCTU

B KnvHopakmnmst

B Sxrpopaknivs

B BoinaneHve arnaHm

B Bpaxumenus

O Skrpomerms

H | O HeronHoe okocTeHeHvie NO3BOHKa
B OTKIOHEHS! B CTPOEHUW YpoCTUIs!
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B

Pucynok 2 - I3MeHeHNE CIEKTPOB aHOMAUI B TPAIUCHTE aHTPOIIOTCHHON

Tpanchopmarnmu (a- ocTpoMopaas, 6- TpaBsHasi, B- 03epHAs JIATYIIKA)
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Jlonst COYeTaHHBIX AaHOMAJIWN HAXOIUTCS Ha OJIM3KOM YpOBHE BO BCEX 30HAX
HEMHOTO YBEJIIMYMBASICh B 30HE MHOTO3TAXKHOM 3acTpoiiku. CpelHee YUCI0 aHOMAJINM Ha
0CO0b YCTOWUYMBO BBINIE HA ypOAHW3MPOBAHHBIX TEPPUTOpHSX. UacToTa aHOMAIHA W
0co0eil ¢ OTKIIOHEHUSIMH CKeJIeTa JOCTHTaeT MaKCUMAalbHBIX 3HAYE€HUW B JIECOMAPKOBOU
30HE, TUTABHO W HE 3HAYMMO CHIDKASICh K 30HE MAJOdTaXHOW 3acTpoiku. [lo crmekTpam u
4acTOTE BCTPEUYAEMOCTH CKEJIETHBIX aHOMAaJIM BBIOOPKH W3 30H C Pa3HBIM ypPOBHEM
ypOaHU3ay OKa3aJIuCh OJNM3KA MEXIy COOOH WM JHCTAaHIIMPOBAHBI OT 3arOpOIHOU
nomy . [lepekpbiBaHe CIEKTPOB CKEICTHBIX OTKIOHEHUH CETONIETOK M3 Pa3HBIX 30H
CBUJICTEIIBCTBYET O 3HAuUTEeNbHON Onm3octn Bcex mnomymsnuid (C 96,5 — 97,3%),
HACEJISIONUX YPOAaHU3UPOBAHHBIC TEPPUTOPHUH U UX OTIUYHE OT 3arOPOJTHON MOMYJISIIUN
(C 62,3 — 68,4%).

Ananu3 BbIOOpPKH cerojieTok R. arvalis ¢ 3arps3HeHHOW paJaHOHYKIHIaMH
tepputopuu (BYPC), 6e3yciioBHO, HEOOX0IUMO 00CYKIaTh OTACIBHO, B CBS3H C BHICOKOW
cnenuUIHOCTHIO JTAHHOTO THUIIA 3arps3HeHus. BepkuBaemocTs 3MOpuoHoB kK 30 cramuu
(1abarsa, Cnenmosa. 1972) na tepputopuun BYPCa cocraBmser 11,8% (Bepuunus,
2007). CriekTp BBISBJIICHHBIX 3]IeCh aHOMAJIUH CKeJeTa CPAaBHUTEIBHO Y30K U HACUUTHIBACT
7 BapuaHTOB. Hambosiee pacmpoCTpaHEeHBl - aCHMMETpPHS MMO3BOHKA, Pa3phiB MO3BOHKA U
OTKJIOHEHUS B CTPOSHUU YpPOCTHIA. B0O3MOXHO, BbIajgeHue QajgaHrd SBISCTCS
CBOCOOpa3HBIM MapKepOM JaHHOTO THUTA 3arpsi3HeHus. J[oisi coYeTaHHBIX aHOMAIAN
HeBenuka — 27,3, mpotuB 34,5% B 3aropomHoil momyismuu. OXHAKO BCTPEYAEMOCTH
KUBOTHBIX C aHOMAJIMSIMH CKeJIeTa B JTAHHOU TOIMYJISAIUU cocTaBisieT 68,6%, 4yTo 3HAYMMO
(x2 u3MeHsiercs B penenax 14,6 — 42,3; p<0,001) oriruaeTcs oT BceX APYTrUX MOMYJISAIUH,
a CpelHee 4YHCIO JeBHAaNMi Ha 0co0b MakcumaibHo — 0,94 (T.e. OHM OTMEYCHBI
NPAaKTHYECKH Y KaXJ0ro SKMBOTHOro). CymMmapHas BCTPEYaeMOCTb  aHOMAJUH
cymecTBeHHO (y°=58,97; p<0,001) mpeBbIIIaeT 3arOPOLHYIO U BCE U3YUCHHBIE OMYIISIIHN
(XZ u3MeHsiercs B npenenax 21,4 — 31,2; p<0,001). Cnektp aHOMaJIUi CEroJIeTOK M3 ITON
MOIYJISIIIMA 3HAYUTEIIBHO JUCTAHIIMPOBAH MO COCTaBY M YacToTe (pHUC. 2a) OT BCEX IPYTHX
nomyJisiiuid, U cnado nepekpoiBaercs (C=35,1%) ¢ 3aropogHoOM MOMYJISAIUCH, B CpaBHEHUU
C TIOMYJIAIUSAMH, HACEISIFONIMMHU TEPPUTOPHUIO TOPOACKOH armomepanuu. [lepexkpriBanue
CO CIIEKTpaMH TOMyJisanuid ropojackoi arimomeparu (3oubl I, 111, 1V) BeIcOKO (C 75,1;
74,4 n 79,5% cOOTBETCTBEHHO).

JUIs TpaBsSHOW JATYIIKA KapTUHA JWHAMHUKH CIIEKTpa AHOMAJIWA CKelleTa B
3aBUCUMOCTH OT CTETECHH YpPOAaHHM3AIMu CXOJHA C OCTPOMOPJION, HO O00JamaeT psaoM
cnermuuyecknx 4YepT. BcrpedaemocTh ocobeld ¢ aHOMaNMSAMH ~ CKelleTa Ha
ypOaHU3MPOBAHHBIX TEPPUTOPULX YBEIWUUBACTCSA B 2-3 pa3a B CPaBHEHHUH C 3arOPOHOM

HOMYJISIIIACH), TIOJIOKHUTEIBLHO KOPPEIUPYys C YPOBHEM MHHEpAIM3AIMH BOJIOEMOB

14



(R=0,98; F=41; p=0,02), Ttakke 3HAYMTEIBbHO pacTeT YacTOTa aHOMaiuui. Yucio
BapHAHTOB OTKJIOHCHHH BBINIC HAa ceauTeOHBIX Tepputopusx (30ubl Il u 1), mocturas
MaKCHMyMa B 30HE MaJ03TaKHOH 3acTpoiiku (Tadm. 2).

Tabnuua 2 - U3sMeHeHne BCTpeuaeMOCTH aHOMAIM K aHOMaJIbHBIX 0coOeii R. temporaria
B 3aBUCHMOCTH OT CTETICHU ypOaHU3aluu

Yacrora Yacrora Yucino Hons Cpennee uncio
30Ha  agomanmit (%) | aHOMaNBHBIX |BapUAHTOB | COYCTAHHBIX aHOMAJINI Ha
ocobeii (%) anoMasmii (%) 0c00b
Il 33,8 14,7 8 30,4 0,34
Il 22,8 19,3 11 15,38 0,23
\Y 11,8 11,8 2 0 0,12
K 11,8 6,6 9) 22,2 0,1

Jlonsi cOYEeTaHHBIX AHOMAJWK YBEJIMYUBAETCA B 30HE MHOTOATaKHOW 3aCTPOMKH.
Cpennee xe 4YUCIO aHOMaJIMK Ha OCOOb BJBOE BBIIIE HA CEIUTEOHBIX TEPPUTOPUSIX.
YacToTta 0co0€il C OTKIIOHEHHUSIMU CKeJIeTa JIOCTUTAeT MAaKCUMAaJbHBIX 3HAYCHUM B 30HE
MaJiO3TaXXKHOM  3aCTpOMKH, TOJIBKO 3/1€Ch JOCTHTasl CYIIECTBEHHBIX pa3IM4Mil ¢
3aropoJIHOM momyJsinuel, cHmxkaiach B 30He |l. Yactora anHomanuii ckenera JOCTUTAET
MakcuMaidbHBIX 3HaueHu B 30Hax |l u Ill, 3HaumMBbIe paznuums oTMedaroTCs B 30HE
MHOTOATaXHOW 3aCTpOMKM M B JiecomapkoBo 3o0He. llo cmekTtpaMm u wyacrore
BCTPEUYAEMOCTH CKEJETHBIX aHoMalni >kuBOTHbIe W3 30H |l u |1l okazamuce Onm3KwH,
JMCTAHIIMPOBaHA TOJBKO Masias 1mo o0beMy (N=17) BbIOOpKA K3 JICCOMAPKOBOM 30HBI.

Pacuer wnHmekca MopucuThl ToKa3an, 4To HawbOosiee cxomubiMu (C=82,7%)
OKa3aJIMCh CIIEKTPBI CKEJIETHBIX OTKJIIOHCHHH cerojieTok u3 cenuteOHbix 30H (11 u 1), mpu
ATOM 30HAa MAaJIOATAXKHOW 3acTpoiiku B Oonbmeit Mepe (C=79,0%) mepekpwiBacTcs c
3aropojiHo momyssiuei, yem 3ona |1 (C=56,0%).

VY 03epHON JIATYIIKH, BUIA-BCEIICHIIA HA BOCTOYHOM CKiIoHe Cpemnero Ypana
(Bepmaus, 1981, 19906, 20050), n3MeHeHHS CIIEKTpa aHOMAJIHI CKeJieTa B 3aBUCHMOCTH
OT cTeneHu ypOaHM3AlUM KACalOTCA TMPEUMYIIECTBEHHO TEPPUTOPUH TOPOJCKOM
armomepartur - (I, 1l w1V 30mbI). Tak, Ha ypOaHHW3HPOBAHHOH TEPPUTOPHUH
BCTPEUAEMOCTh O0COOEH C aHOMAaNMSAMH CKeJeTa 3HAaYMMO BO3pPACTAaET OT JIECOMapKOBOMU
30HBI K 30HE MHOT'O3TaXXKHOM 3aCTpOWKHU Oojiee ueM BABOe. UMCI0 BapUaHTOB OTKJIOHEHUM
BbIIIE HA YpOAHU3UPOBAHHBIX TEPPUTOPUSIX, MAKCUMAIbHOE Pa3HOOOpa3ue OTMEYaeTcs B
30HE MHOT'O3TaXKHOH 3acTpoiiku (Tadi. 3). YacTora aHOMaM CKelleTa TaKXKe JOCTHTaeT
MaKkcUMallbHbIX 3HaueHuil B 30Hax |l u lll, 3HaunMo oTIMYasich OT JieCOMapKOBOM 30HBHI.
CpaBHeHHE IEpEKphIBaHUs CIIEKTPOB IOKa3ajao, 4to Hambosee cxomubiMu (C=95,0%)
OKa3aJINCh CIIEKTPhI CKEJIETHBIX OTKJIOHEHHH ceroyieTok u3 cenuteOHbix 30H (I u Il1),

cabo nepeKpriBasich ¢ JeconapkoBoii 30H0# (C=35,4 u 43,8% COOTBETCTBEHHO).
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Tabnuma 3 - I3MeHeHne BCTpeyaeMOCTH aHOMAJIMi 1 aHOMaJIbHBIX ocooOeit R. ridibunda B

3aBUCHUMOCTH OT CTCIICHHU yp6aHI/I33HI/II/I

Yacrora Yacrora Yucino Hons Cpennee uncio
30Ha  agomanmit (%) |aHOMAaJIBHBIX |BapHAHTOB | COYCTAHHBIX aHOMAJINI Ha
ocobeii (%) anoMamii (%) 0c00b
I 45,5 33,9 11 13,7 0,46
Il 448 28,4 6 40,4 0,45
\Y 16,07 12,5 4 20 0,18
K 60 40 2 33,3 0,6

B menom s M3ydeHHBIX BUIOB HAWOOJBIEE YHCIO BAPUAHTOB AHOMATWH IS
OCTPOMOPJION M TPABSHOMW JISATYIIKH MPUXOJUTCS Ha 30HY MayodTaxkHOo# 3actpoiiku (10 u
11 CcOOTBETCTBEHHO), a JJIsl O3EPHOM JIATYIIKM Ha 30HY MHOTOdTakHOW 3actpoiku (11
BapuaHToB). [Ipm 3TOM MakcuMayibHas 4actoTa aHomanui y R. arvalis ormedena B
necomnapkoBoii 3oue — 50,8, a y R. temporaria — u R. ridibunda B 30He MHOTrO3TaXHOH
3actpoiiku — 33,8 u 45,5% coOTBETCTBEHHO.

Couerannbie aHoMaiauu (B % OT 00IIero mMx 4mcia) HauOoJee 4acThl y O3epHOU
JITYIIKA W JIOCTHUTAIOT MAaKCUMaJIbHOW BCTPEYAEMOCTH B  TOMYJSANUSX  30HBI
MHOTOATaXHOU 3acTpoiiku — 40,4%; cxomHas KapTHHA OTMEYAETCS Y OCTPOMOPAON U
TpaBsiHoU Jsirymku — 38,3 u 30,4 % B 30He Il. Camoe BBICOKOE CpefHEe KOJIUYECTBO
aHOMaJIMii Ha 0COOb B rpajaueHTe ypOaHu3aruu oTMmedeHo y R. arvalis B yiecomapkoBoii
30HE M 30HE MaltodTakHoi 3actpoiiku - 0,48 u 0,47 sx3/oc., nua R. ridibunda Gnmskue
3HAYCHHs XapaKTePHBI I celuTeOHbIX Tepputopuii (3oHbI Il u Il cooTBeTCTBEHHO) —
0,46 u 0,45 »sKk3/oc., mns R. temporaria xapakTepHO CpPaBHHTEIHLHO HH3KOE YHCIIO
aHOMAaJINK Ha 0c00b, MocTUrarIiee Makcumyma — 0,34 B 30He MHOTOATaXHOU 3aCTPONKH
¥ TUTABHO CHIDKAroIeecs K 3aropoaHou momyisinuu 10 0,1 sx3/oc.

Jlns abopurennbix BujoB (R. arvalis u R. temporaria) pasHooOpa3ue JeBHAHTHBIX
dbopM ckeneTa BBINIE B TMOMYJSIIUSAX CETUTEOHBIX TEPPUTOPHA C TPOMEKYTOTHOU
CTEIICHBIO aHTPOIOTeHHOM TpaHchopmanuu (3oHa Ill), Torma kak B HOMYJSIHSIX 30HEI
MHOTOATXHOU 3aCTPONKH MPOUCXOMUT CHIDKCHHWE YaCTOTHI KUBOTHBIX CO CKEJICTHBIMU
OTKJIOHEHUSIMH U CYy)XKeHHE uX crekTtpa. O3epHas JATyImIKa Ha TEPPUTOPUU TOPOJCKOU
arJIoMEpaniy JIEMOHCTPUPYET YCTOWUYUBBIM POCT YacCTOTHI OCOOEW C JICBHAHTHBIMH
dbopMamMu CckeJeTa W IIUPOTHI WX CHEKTpa B TpaaueHTe ypOaHusamuu. JmHammuka
BCTPEUYAEMOCTH aHOMAJIMK B TpagueHTe YpOaHHW3aIMU B IEJIOM CXOJHA C HM3MEHEHUEM
CpEIIHero Yrcia aHOMAJIMK Ha 0CO0b y BCEX M3YUEHHBIX BUJIOB.

[Ipu oIleHKE AMCTAHIIMPOBAHHOCTH CIIEKTPOB CKEJICTHBIX AHOMAJMN CETOJIETOK
KQKJIOTO W3 BUJOB B TPaJIMCHTE ypOAHW3aIMN TOJHKO HA OCHOBAHHMH WX Ka4€CTBEHHOTO

coCTaBa OTMCYCHO, YTO YPOBCHb OTIINYHA 6ypBIX JBTYHICK CEIMTEOHON 30HBI M
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MPUTOPOJTHOTO JIeca MPUMEPHO OJMHAKOB, HO Pa3jIMuus MOMyJISAIi cenuTeOHbIX 30H (11
[11) y R. arvalis MuniMainbHbl, B TO BpeMsi, Kak )KHBOTHBIC U3 3arOPOJIHON MOMYJISAIUN 1
JIECONapKOBOM 30HBI JUCTAHIIMPOBAHBI KaK MeXAy co0oii, Tak u oT 30H Il u I11.

JIist TpaBsSHOM JSATYIIKM OTMEUeHa oOpaTHas KapTUHA — MPU MHHUMAIbHBIX
pa3IUuuAX 3aropoJHON MOMYJSLUU U JIECONAapKOBOMl 30HBI >XKMBOTHBIE U3 30H Il u Il
JTUCTAaHIIUPOBAHBI OT HUX, a TAKKE MEXK]y COOOH.

VY Buma-Bcenenna - R. ridibunda pasmuumst criekTpoB aHOManWid y KHBOTHBIX U3
MOMYJISIIIUNA  30HBI MAJIOATAXHOM 3aCTPOMKM U Jiecomapka MUHUMAIIbHBI, a CIEKTp
JIEBUAHTHBIX (OPM U3 MOMYJSIUNA, HACEISIOMUX 30HY MHOTOATaXHON 3acTpPOMKHU
JTUCTAHIIUPOBAH KaK OT TMEPBBIX JBYX, TaK M OT HEMHOTOYUCICHHOW BBIOOPKH U3
3aropOJHOM IOIYJIALMH.

W3meHeHne creKTpa CKEJETHBIX aHOMAJIUM CEeTrOJeTOK OCTPOMOPAOWM JATYIIKU B
rpaiueHTe ypOaHM3allMM MPOXOIUT 4Yepe3 NeCTaOUM3allui0 - €ro pacllupeHue, pocT
YacTOTHl BCTPEYACMOCTH JICBHAIMH M aHOMaIbHBIX ocobedi (B 3omax IV wm Ill)
crabunu3anuu B 30He |l. Y ceroneTok TpaBsSHOH JIATYIIKM TaKKe OTMEYAETCsl BCILIECK
BAPUAHTOB JIEBHAIIUH, BCTPEYAEMOCTH OTKJIOHEHUH U aHOMAaJIbHBIX 0CO0€H, HO B OTJIMUKE
or R. arvalis crabunu3zanuu He MPOMCXOJUT — YaCTOTa AaHOMAJIMU IMPOJOJIKACT PACTH,
BTPOE TMPEBBINIAST 3aropoAHYI0 HOpMy. JIJIsl CEerojeToKk O3€epHOMl JATYIIKA MO BCEM
MIEPEYUCIICHHBIM ITapamMeTpaM (YHCI0 BapUAHTOB, BCTPEYACMOCTh OTKJIOHEHUH U 0COOCH C
aHOMAJIMSIMK) B TPaJWCHTE ypOaHH3aIlMK OTMEUYAETCs YCTOWUMBBHIM POCT, YTO BEPOSTHO
CBSI3aHO C HE3aBEPUICHHOCTHIO MPOIECCa BCTPAMBAHUS JTAaHHOTO AJBEHTHMBHOTO BHUJA B
OMOTreo1eH03bl BOCTOYHOTO cKJIoHa Cpeanero Ypaina.

JIUCTaHIIMPOBAHHOCTh  KAYECTBEHHBIX  XAPAKTEPUCTUK CHEKTPOB  CKEJIETHBIX
aHOMAJIMH CEroJIeTOK BCEX TPEX BUAOB OTPAXaeT HaJIuuyue ypOaHUCTHUYECKOIro rpaJueHTa
1 00J1aj1aeT BUAOBOM crienuUKOM, onpeesatonieil BhIeyKa3aHHbIE Pa3Iuyusl.

[lo 3HAaYUMOCTH OTMEUEHHBIX pa3IUYUM, TPaJUCHTaM JUCTAHIUPOBAHHOCTH,
MEPEKPHIBAHUIO, CXOJCTBY M Pa3IUYUI0 [0 KAYeCTBEHHBIM M KOJMYECTBEHHBIM
napaMeTpaM OCTpOMOpJiasi JISTyIIKa oOKa3ajlach HauOosiee HWH(OPMATHUBHBIM BUJIOM
aMm(puoOuil, BCeCTOPOHHE OTPAXKAIOIIUM CTEIIeHb YpOaHU3AIUU.

I'JIABA 6. CBSI3b MOP®OTI'EHE3A CKEJIETA OCTPOMOPI0M
JSITYHIKU C TPEMATO/JIHOM MHBA3BUEN

3eMHOBOJIHBIC W WX JIMYMHKH SIBISIOTCS MPOMEKYTOUYHBIMU U (PaKyIbTATHBHBIMU
X0351€BaMU 1I€JIOT0 Psijia Mapa3uToB, KOHEUHBIMU X035€BAMHU KOTOPBIX MOTYT OBITH PHIOHI,
peNTHINH, NTUIBI U MiekonuTatonme (MasypmoBud, 1951; Cynmapukos, 2002). Yenosek
TaKK€ MOXKET OKa3aThCsl HECNEeNU(PUUYECKUM XO3SIUHOM IMapa3uTOB, YEH LUK MPOXOJUT

yepe3 3eMHOBOIHBIX (PepKuKOB 1 jp., 1980).
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B0o3MOXXHOCTh BIUSIHHUSI Tapa3UTapHOM WHBA3WM HAa OCOOEHHOCTU MopdoreHesa
amuOuii Oblla BhICKa3aHa Ha ocHoBaHMM mosieBbiX (Ruth, 1987) m skcrieprMeHTaTBLHBIX
(Sessions, Ruth, 1990; Johnson et al., 1999; Rajakaruna et. al., 2008) ucciegoBanuii.

Kak Obl10 moOKazaHO BbIlIE, HauOOJdbIIEE pa3HOOOpa3ue MO YHCIY BapUaHTOB
CKEJIETHBIX aHOMAaJIMi BCTPEUaeTCs B 30HAX MAJIOdTAKHOM 3aCTPONKH M JIECOMApKOBOM
30He Topoda. B memom, HamOomblias 4acToTa BCTPEYAEMOCTH CKENETHBIX aHOMAIUl U
aHOMaJIbHBIX 0COOCH OTMEUEHa y CErojIeTOK W3 MOMYJISAnui JiecomapkoBoi 30HbI (IV) —
50,8 u 32,5% cooTBeTcTBeHHO. B 3THX MOMyMANMAX 3HAYUTEIHHYIO JIOJIO0 3aHUMAIOT
aHOMAaJIMH TIO3BOHKOB M YPOCTWJIS. Y CETOJIETOK W3 JIECOTIAPKOBOI 30HBI TOPOJIa U JIECHOM
nomyysiind B 2006 rogy mocie MPOCBETICHHS] MATKAX TKaHEW OOHapyXeHO OOJbIIoe
KOJIMYECTBO ITUCT TPEMATO] B HEMOCPEJICTBEHHON OJIM30CTH C aHOMAIIMSMH TIO3BOHKOB U
ypOCTHIISl. AHOMANIUU YPOCTUJISL y CETOJIETOK JiecomapkoBoil 30HBI B 50% coueTaroTcs ¢
MPUCYTCTBHEM IHCT TPEMATOJ, a B 3arOpOJHONW TMOMYyJSAIHA OTMEYEHBI TOJBKO TIPH
HAIMYUA THACT. VIMEHHO MeXaHM4YeCKoe MPEeMATCTBHE B BHJC HAIWYUS IHCT B 30HAX
aKTUBHOTO MopdoreHesa, MNpUBOAUT K (OPMUPOBAHUIO JEBUAHTHBIX (OpM ckeneTa
(Hecker, Sessions, 2001).

B momymsimusx  econapkoBoit 3061 B 2006 TOAy OTMEUEHO COBIIAJEHUE ITHKA
JaCTOThl BCTPEYAEMOCTH CKEJIETHBIX AaHOMAJUH CO CTENeHbI0 WHQUIIMPOBAHHOCTH
cerosierok R. arvalis mmcramu Tpematoj W yBEJIMUECHHEM IMPOIEHTA S03WHO(DMIOB B
nepueprudecKoil KPOBH, XapaKTEPU3YIOMUM OTBET WMMYHHOW CHUCTEMBbI Ha WHBA3HUIO
(UepnbimoBa, Crapoctus, 1994). BeposTHO, WMEHHO pe3yJbTaTOM COYECTAHHOTO
JEHCTBUS IBTPOGUKAIH, 3aTPSI3HCHUS U MTapa3uTapHOU MHBA3HUH SIBIISIETCS BBICOKASI JOJIS
CKEJICTHBIX aHOMAJIMH Cpely WHOUIIMPOBAHHBIX KUBOTHBIX B JiecomapkoBoi 30He B 2006
TOJIy ¥ B IIEJIOM 32 TOJIbI HAOJIOICHUM.

OTcyTcTBHE IEepKapuo3a y CETOJETOK OCTPOMOPAON JISATYIIKH B TIOMYJISITUSX
cenmuteOHBIX Tepputopuii (3oHax Il u ) oOBsCHSICTCS HCYC3HOBEHHEM psija BHIIOB
nmapasuToB B CWIy pa3pbiBa OuoreHoTHdYeckux cBszed  (3apumoma, 2010),
00ECIeUNBAOIINX YCICIIHYI0 pealu3alHio >KU3HEHHOTO [HKJIa OWTreHEeTHYECKHUX
TpEMaToJl, OTBETCTBCHHBIX 3a TMOSBICHUE CKEJICTHBIX aHOMaNui. B 1memom, 3a TOIBI
HaOII0/ICHUI BKJIAJl Mapa3uTapHOil MHBa3uM B (POPMUPOBAHUE JIEBUAHTHBIX (hOpPM CKeJeTa
cocraBm 57,1% B ecomapkoBoii 3oue u 18,9% B necHoil momysiun (y°=7,14, p<0,01).
HecmoTpst Ha CXOIHYI0 WHBA3HPOBAHHOCTH JIECHBIX W JiecomapkoBbix momyJsiuit (30,4
npotuB 36,9%), cTaOMIBLHOCTH OHTOTCHE3a BO BTOPOM ciiydae HWXe B 3,26 pasa, 4To,
BEPOSITHO, CBS3aHO C COYCTAHHBIM JIEHCTBHEM TMOJUTIOTAHTOB ¥ WHIMCTUPOBAHHBIX
MeTarepkapuii. B 1eioM, BcTpedaemMoCTh JKMBOTHBIX C ITUCTAMH 3aMETHO BBINIE B

neconapkoBoi 30He 32,5 u 11,7% cOOTBETCTBEHHO (x2:7,15; p<0,01). Takum oOpazom,
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YCTAHOBJIEHO BO3MOXKHO€ BJIUSIHUE HWH(QUIIMPOBAHHOCTH LHUCTaMU TPEMAToj] Ha
mopdorenes ckenera R. arvalis.
3AKIIOYEHHUE

CpaBHuBaeMble BUABI UMEIOT HU3KYIO JIOJII0 aHOMAJIU nepu(epruyecKoro ckenera
— OHAa CPaBHUTEIHHO BBICOKA y TpaBsHOW - 5,45 m cHmxkaercs ot o3epHoi - 3,7 K
octpomopoi ssrymke — 3%. BerpedaeMocTh OTKIIOHEHUH OCEBOTO CKeJieTa YOBIBAeT B
COOTBETCTBUM C OOIlE BCTPEUAEMOCTHIO AaHOMAJIHMII M aHOMAJIbHBIX OCOOEi B IIEJIOM -
HanOonpmrass y R. arvalis (41,5%), mmke y R. ridibunda — 36,4 u Gonee uem BaBOE
meHbine y R. temporaria — 16,4%.

st ypOaHU3UPOBAHHBIX TEPPUTOPUM MaKCHMallbHasi MOJs aHOMaJIUil OCEBOrO
CKeJIeTa y OCTPOMOPION JISATYIIKH MPUXOJAUTCS Ha JieconapkoByio 30HY (49,2%) uro, mo-
BUJIUMOMY, OOYCJIOBJICHO BJIMSHMEM LHCT TPEMaTOJ B COUETAHUU C 3arps3HEHUEM U
BTpoUKaIMe BOJOEMOB. Y TpaBSHOM JATYNIKM MUK aHOMAaJIWil OCEBOr0 CKeJeTa
OTMEYeH B 30He MHOTro3TaxkHoil 3actpoiiku — 30,9%, a y R. ridibunda - mamGonbrras
BCTPEYAEMOCTh OTKJIOHEHUN OCEBOTO CKeJieTa TakKKe B MOMYJSIUAX CEIUTEOHBIX
teppuropuii (40,2% B 30He MHOTO3TaXKHOH 1 46,6% B 30HE MAIOATAXKHOU 3aCTPOMKH).

MakcuManbHble 3HAUYECHUS J€BUALUM MEepUPEpUUEcKOro CKelaeTa pacipeaeisitoTcs
I TpeX WM3y4YeHHBIX BHJOB HMHade. y ceronerok R. arvalis m R.temporaria B 30He
MaJOATaKHOU 3acTpoiku - 4,5 u 6,1% cooTBETCTBEHHO. Y 03€pHON JATYIIKH 3TOT THK
OTMEYaeTCsl B MOMYJSIMU 30HBI MHOTOATaXXHOM 3acTpoiiku — 5,4%. Ha BoctouHno-
VYpanbCKkoM paMOaKTUBHOM CJI€/I€ MPU CPAaBHUTEIBHO Y3KOM CIEKTPE aHOMAJIMM U €ro
crienn(pUIHOCTH OIS aHOMAJIMA 0CEBOTO cKeleTa y ceroiieTok R. arvalis Beicoka — 88,6%
M TIOYTH BJIBOE€ MPEBOCXOAUT 3HAYEHUS JUISl JKHUBOTHBIX C TOPOJACKUX TEPPUTOPHUH.
JleBuanum miepudepruueckoro ckeiera takke gocturaioT Ha BYPCe cambIX BBICOKHX
3Ha4YeHul — 5,7%, 4TO, BEpOSATHO, CBS3aHO C TEM, YTO YPOBEHb JCMOHUPOBAHUS CTPOHIIUS
B KOCTSIX ITO3BOHOYHBIX HBOTHBIX, HAa A3TOW TEPPUTOPUU JO CHUX MOp MPEBHIIIAET
nomyctuMble 3HaueHus (Y TkuH u ap., 2004).

CpenHee 4uciao aHOMalMid Ha OCOOb y OCTPOMOPJIOM U O3€pHOM JIATYIIEK
CTaOWIJIBHO BBINIC Ha YPOAHU3UPOBAHHBIX TeppUTOpHsX (mpumepHo Baoe — 0,41-0,51 mst
R. arvalis u 0,46-0,45 mna R. ridibunda), Torma xak y R.temporaria ormedaercs
nporpeccuBHbii poct oT 0,1 B 3aropomuoit momymsuu a0 0,34 B 30He MHOTOATaKHOU
3aCTPOMKHU.

B ypOaHuctrueckoM TrpaueHTEe Y OCTPOMOPAOW JISATYIIKH HaOII0aeTcsl POCT
pa3zHOOOpa3usi U BCTPEYAEMOCTH aHOMAJIMM, a TaKKe aHOMAIbHBIX 0COOEH B MOMYJISIIUSIX C
IPOMEKYTOYHBIMH YPOBHSMH aHTpornoreHHoU Tpanchopmanuu (3oHa 1V u I11). Torma kak

B NONYJIOUAX 30HBI 1 IMPOUCXOAUT OIMPCACICHHAA CTa6I/IJ'II/ISaI_[I/I$I, BhEIpaKaromasacs B
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CHI)KCHUHM YacTOThI JIEBHAHTHBIX (OPM M CYKEHHH WX CIEKTpa, 9YTO, BO3MOXHO,
CBUJIETENBCTBYET O HACTYMHBINCH CHHYpOM3allud — ajanTalliil K YCJIOBHSM TOPOJCKOU
CpeIbl, BEIpaXKaroIIeHCs B HEIMHEHHOCTH HAOII01aeMbIX M3MEHECHU.

VY TpaBsSHOW JIATYIIKK Ha YpOAaHW3HPOBAHHBIX TEPPUTOPUAX OTMEUACTCS POCT, Kak
M0 BCTPEYAEMOCTH aHOMAJIUH, TaK M MO0 YaCTOTE aHOMAJBbHBIX 0CO0CH ¢ HE3HAYNTEITHLHBIM
cnagoM k 30H€ |l. Tompko aJIs 3TOTO BUAA OTMEUEHA BHICOKAS CKOPPEIMPOBAHHOCTH JOJIA
JCBUAHTHBIX 0cOo0el ¢ MUHepain3anuei HepecToBbIx BogoemoB (R=0,98; F=41; p=0,02).
[Ipn BHemHEM CXOJCTBE B CYMMapHOM pa3HOOOpa3WM BBISBICHHBIX MJIs 3TOTO BHIA
OTKJIOHCHHH IO YMCITy BapHaHTOB (HO HE 1O caMuUM BapuaHTam jaeBuanuii) ¢ R. arvalis,
9acTOTa BCTPEYAEMOCTH aHOMAJWU W JEBHAHTHBIX OCOOEH HM3Ka. DTO Ha HaIl B3IJIS]
CBS3aHO C BBICOKOM CMEpPTHOCTBIO ocoOecii R. temporaria B mepumon meramopdosa.
Pazmuuunst Mexy TOTEHITMAIBHBIM M PEATM30BAHHBIM CIIEKTPaAMU T€M OOJIbITIE, YeM HIDKE
MJIACTUYHOCTh, TOJIPAHTHOCTh M COOTBETCTBEHHO, BBDKHMBAE€MOCTh 0COOEH HOBOU
reHepalud B XOJ€ pa3BUTHA. MIMEHHO >MMMHUHANMEW YacTH TEHEPAlUH OIpPEaelsaeTCs
pazHooOpa3ue W BCTPEYAEMOCTh JIEBHAHTHBIX (OpM cKejaeTa MeTamMop(PU3NPYIOMINUX
CETOJIETOK.

OszepHast JaTyIIKa B TpaJdeHTE ypOaHW3AIMH JIEMOHCTPUPYET CTaOWIA3AIUIO
(BBIXOJ Ha TUIATO) MO BCTPEUYAEMOCTH aHOMAJIMKA M HE3HAYMTENIBHBIA POCT oT 30HHI Il K
30He || mo yacToTe aHOMAaJIbHBIX OCOOEH.

MaxkcumainbHas BebKHBaeMOCTh K 53i craguu ([ladarsH, Ciaemnmosa, 1972) B 30He
MHOT03TaXXHOW 3acTpoiiku cHrbkaercs B psaay R. ridibunda — R. arvalis — R. temporaria
(Bepmwaun, 2006). Pasnuumst B BBDKMBAaGMOCTH BHJIOB Ha ypOaHH3UPOBAHHOM
TEPPUTOPHUH CBSI3aHBI ¢ OCOOCHHOCTSIMU PETPOAYKTHBHON CTPATErHMH PacCMaTPUBAEMBIX
BunoB (Bepmmaun, 2001; Vershinin, 1997) cymecTBeHHO BIUSIONICH Ha (OPMUPOBAHUE
CIEKTpa M3MEHUYNBOCTH JePUHUTUBHOTO CKEJIeTa U BCTPEYAEMOCTh JEBUAHTHBIX (POpM.

JIJIs Ka)KI0TO W3 M3YYCHHBIX BUIOB OTMEUCHBI BAPUAHTHI JIEBUAIINN, XapaKTEPHBIC
JMIIG IS ypOaHU3UPOBAHHBIX (MM celMTeOHBIX B ciydae R. ridibunda) teppuropwi.
Tak, y R. arvalis 3To acummeTpusi monepeyHbIX OTPOCTKOB MO3BOHKA U SKTPOJAKTHIIUS, Y
R. temporaria - 6paxuriedais, MaHIUOYIISIpHAs THUIIOIIA3Us U ACHMMETPHS TOTIePEUHBIX
OTPOCTKOB TI03BOHKA, a y R. ridibunda - onuro- u kmuHOMaxkTHIHS.

AHanu3 codueTaHus OOIIeH YacTOTHI M CIIEKTPa JEBUAHTHBIX (JOPM CKEJIeTa ImoKas3ad,
9TO0 Hambosjee WHPOPMATHBHBIM, XOPOIIO OTPAKAOIIUM TPAJAUCHT AHTPOIOTCHHOU
TpanchopManM  CpeAbl  BHJIOM  OKaszajlach  OCTpOMOpJasi  JIATYIIKA, ITHPOKO
pacnpocTpaHeHHass B Pa3HBIX THUIAX JAHAMIAQTOB HA €CTECTBEHHBIX M aHTPOIIOTCHHO-
mpeoOpa3oBaHHBIX TEPPUTOPHSIX Ypasa, oOjajgaromas MIUPOKUMHU — aJalTHBHBIMH

BO3MOXKHOCTAMM U IINTACTUYHBIM BapHaHTOM perOI[YKTHBHOﬁ CTpaTcruu.
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BbIBO/1bI

1. BBISIBICH CHEKTP CKEJIETHBIX aHOMAJIHMW CETOJICTOK B MPHPOJHBIX MOITYJISIHIX
Tpex BHIOB poaa Rana, cyxarommutiics B psaay: R. arvalis (17 BapuantoB) — R. temporaria
(16 BapuanToB) — R. ridibunda (12 BapuanTOB).

2. JIns BceX BHUIOB MPeOOJIATAIONIMMHU THIIAMHA aHOMAJIMH SIBIITIOTCS pa3phiB
MO3BOHKA M aCUMMETpHs MO3BOHKAa. Ha Tpethem MecTe mo BcTpewaemoctd y R. arvalis
HAXOJMATCS OTKJIOHEHHS B CTpPOCHHMH ypocTwis; y R. temporaria — aedopmarust kocrei
KoHeuHocTel; y R. ridibunda - acummeTpus mornepeyHbIX OTPOCTKOB ITO3BOHKA.

3. Cpeanee umciao aHoManwii Ha ocoOb cHmxkaercs ot R. arvalis (0,44) x R.
ridibunda (0,4) u R. temporaria (0,22), nons coueTaHHBIX aHOMaJIMK yObIBaeT B psaay R.
ridibunda — R. arvalis — R. temporaria.

4. Pa3nmuuus B BBDKUBAEMOCTH, OTNpECIIIeMble OCOOCHHOCTSIMH PENpPOIYKTHBHOMN
CTpATETHH Ka)KJI0TO W3 BUOB, OKA3bIBAIOT BJIIMSIHHE HA CIEKTP M YacCTOTY JICBHAHTHBIX
dbopm ckenera ambpuOUil B IPUPOTHBIX MOMYISAIHUAX.

5. KauecTBeHHBIE W KOJMYECTBEHHBIC XapaKTCPUCTHUKU CIIEKTPOB CKEJICTHBIX
aHOMAJIUN CEroJeToK, o01afaloT BUIOBOM cHenu(UKON, H3MEHSSACh B TpaJUEHTE
ypOaHHU3aI 1.

6. MHBa3WpPOBAHHOCTh IIMCTAMU TPEMATOJ] B COUYCTAHHHM C M3MEHECHHEM XHMH3Ma
Cpelbl HEPECTOBBIX BOJAOEMOB MOXET CYIIECTBEHHO BIHUATH HA 4acTOTy (DOPMHPOBAHMSI
neBHaHTHBIX (hopM ckenera y R. arvalis.

7. VI3MEeHYMBOCTD CKeJIeTa CEroJeTOK OCTPOMOPJIOH JIATYIIKH MO KaueCTBEHHBIM U
KOJIMYECTBESHHBIM TIapaMeTpaM HauOoJjiee TOJTHO XapaKTepPU3yeT CTENeHb aHTPOIIOTCHHON
Tpanchopmanmu cpeapl. [lonmynsnuu  OCTPOMOPAOW JIATYIIKHA SIBJISIFOTCS  YIOOHBIM
O00BEKTOM JUISI OIICHKU COCTOSIHHSI OMOIICHO30B U 370POBbsI CPEJIbI.
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