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TEPATOJIOTUS AM®UBUI — BO3MOKHBIE ATTATITYIBHAS
N 3BOJMIOIVMOHHAA MHTEPITPETALIVIINT*

Crarbsl MOCBsIIEHa BO3MOXKHOCTH PAIjIOHATIbHON TPAKTOBKM (eHOMeHa MOPQOTOrMIeCcKix
aHoManuit aMuobuit, NX TEOPeTUIeCKOrO U MpaKTUIecKoro sHadeHms1. O6CyKgaeTcs IIOAXOf K aHa-
U3y JAHHBIX II0 AHOMA/IMSAM 3€MHOBOJHBIX KaK 4acTU 0OIIeit MOP(OIOrindecKoil 13MeHIMBOCTIL.
ABTOpBI [TO/IATAIOT, YTO COBPEMEHHOE IIPEfCTaB/Ie e 00 MCTOYHMKAX U (GOPMIPOBAHII M3MEHUN-
BOCTH MOApasyMeBaeT BO3MOXKHOCTD JCIIO/Ib30BAHIS PE3y/IbTATOB AHA/IM3a IEeBUAHTHBIX GOPM Kak
HOMY/IALMOHHO 1 BUJOBOI XapaKTePUCTIK IS SBOIOLVIOHHBIX MHTEPIIPETALNIT 1 OLIEHKH COCTO-
AHUA cpenpl. bubmorp. 10 Hass. V. 1. Ta6m. 1.
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The article deals with the phenomenon of amphibian morphological anomalies their theoretical and
practical significance. Methodological principles in the data on the analysis of amphibian anomalies
as a part of general morphological variability are discussed. The authors suppose that the modern
point of view on the origins and formation of variability supposes the possibility of using the results
of analysis into deviant forms as population and species characteristics for evolutionary interpretation
and evaluating environmental quality. Refs 10. Figs 1. Tables 1.
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BBenenue

Heo6xomuMocTh pasBUTHS palMOHA/IIBHOTO aHAIM3a aHOManuii o0yclIoBIeHa He
TOJIbKO Pa3BUTVEM IIPEACTABICHNII O MOJIEKY/IIPHOI OCHOBe MOp(doreHe3a, HO 1 O Me-
XaHM3Max ero AuBepcuduKanym B Xofje MHTETpaLuy 0coby B KOHKpeTHYIO cpeny. Vc-
ceoBaHye MOP(OIOrNYeCcKIX OTKIOHEHNI JaeT BO3MOXXHOCTD IIPUIITY K IIOHNMAHVIO
IPUHIUIIOB ¥ MeXaHu3MoB Mopdoreresa [1]. TepaTsl I03BOAIOT peIINTb BOIIPOCHI I10-
ABJICHVA IPU3HAKa, IMEIOT 3Ha4YeHMe A cucteMatuku u ¢punorennu [2]. ITo npexcras-
nenusim JI.I1. TarapunoBa [3], Teparonorndeckue Gpopmbl SIBISAIOTCA CBUJIETENHCTBOM
BO3MOXKHOCTHU OBICTPBIX SBOJIIOLVIOHHBIX MHHOBAIMII ¥ BOSHUKHOBEHMA TaKMM ITyTeM
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HEKOTOPBIX MPU3HAKOB. B mporecce popMypoBaHus MHHOBALNIT BaXKHBI KaK CKOPOCTB,
Tak 1 GaJIaHC OTHOIIEHMII C BHEIIHeil Cpefoil [4] 1 MeXy pasnMYHbIMU CUCTEeMaMu
U OpraHaMI: KOppenalny, KOOPAMHALMY U alalTaluu. VI3MeHYMBOCTb KaKJOr0 BUA
COIIPOBOXK/AIOT OIPeIeIEHHBIN CIIEKTP U YacToTa OTKIoHeHwmii [1]. [TosBnenne nHHOBA-
LI B 9TUX ITapaMeTpax — CBUJIETENbCTBO M3MEHEHMIT B CIIOCOOe peannsalnuy OHTOre-
He3a Bujia [5]. B mony/smmsax 3eMHOBOZIHBIX, B CUJTY OCOOEHHOCTEN O10/I0TUY, CTIOXKHOTO
JKU3HEHHOTO LIUKJIa ¢ MeTaMOp$030M, YacTO BCTPEYAOTCsI 0CO0U ¢ MOP(OIOrnIecKu-
MU aHOMaJIMAMU. Hpe,[[CTaBIIeHI/IH O PpE€TrMOHa/IbHbIX OCO6€HHOCTHX IIOTE€HIIMa/IbHbIX
CIIEKTPOB MMEIOT OO/IblIOe 3HAUeHMe KaK XapaKTePUCTMKa IeHeTUIeCKo! crennduku
HOIYJIALNIA, JIOKA/TIbHOJ FeOXVMIYEeCKOi 00CTaHOBKM 1 3[0POBbs cpefbl. Llenbio nccre-
TOBaHMsI OBUT aHA/IM3 MHOTOIETHUX JaHHBIX O CTPYKTYpe CIEKTPOB MOPGONIOTNYECKIX
aHOMayMit (BapMaHTaX ¥ 4acTOTaX) U ee U3MEHEeHMIT B 3aBUICUMOCTH OT CTEIIeH! aHTPO-
MIOT€HHOT TPaHCPOPMALIMY CPebl V ISITY BUIOB 36 MHOBOJHBIX.

MaTepmaJI n METOOAMKaA

Marepuan cobpaH Ha BOCTOYHOM cK/IoHe CpefHero Ypaa B €CTeCTBEHHBIX U aH-
TPOIOTeHHbIX NaHAmadTax B neproy ¢ 1977 mo 2015 r. OneHka cTerneHy aHTPOIOTreH-
HOJI TpaHC(OpMaIVM CPefbl BBIITOTHEHA Ha OCHOBE TUINM3aLMY TOPOACKIX TaHAIa(TOB
[6], a TaK)Ke COCTOSTHMSI XMMM3Ma BOJ] HEPECTOBBIX BOJJOEMOB. Y4eT I aHa/IN3 CIIEKTPOB
¥ YaCTOT BHEUIHUX MOP(}OTOTrMYeCKIX OTKIOHeHMIT aM(byOWii IPOBOAWINCh Ha OCHOBE
pabor A.Jl1o6ya [7], M. [Ix. Taitnep [8] u aBTopckmx mopxonoB. Tak, IoJ MOTeHIMaIb-
HBIM CIIEKTPOM MBI IIOHVMaeM BCe BapMaHTbI, BCTPEYaIoNIecs B JTaHHOM peruoHe, Iof
(OHOBBIM — CIIEKTp aHOMa/IMil B ITONMY/IALVAX POHOBBLIX (He TpaHCGHOPMUPOBAHHbIX)
TePPUTOPMUIL, A TIOJ, PeaNN30BaHHBIM — CHEKTP, POPMUPYIOMINIICA IPU MAaKCUMaIbHOM
yPOBHe aHTPOIIOTeHHOI TpaHcopmannu. B paboTe 1cnombp30BaHbI JaHHBIE 110 AHOMA-
JINAM, KOTOPbIE PETMCTPUPOBATINCH eKETOTHO B BBIOOPKAX CErOIeTOK M B3POCTIBIX 0c00eit
sty BupoB amubuit (Salamandrella keyserlingii, Lissotriton vulgaris, Rana temporaria,
R. arvalis, R. amurensis, Pelophylax ridibundus — Bcero 32071 2k3.).

PCSYIII)T aTbl N 06CY)KI_[CHI/IC

YcTaHOB/IEHBI NOTEHI[MA/IbHbIE CIIEKTPbl aHOMaimuii cemerictBa Hynobiidae, ce-
MmeiicTBa Salamandridae, pop Lissotriton u deTblpex BUAOB ceMeMelicTBa Ranidae s
Ypanbckoro pernosa. Tak, y cubupckoro yrnosy6a s JaHHO TEPPUTOPUM OTMEUYEHBI:
MUKpodTanbMus, aHopTanbMMsl, LPyrue aHOMaINy I71a3, OceBble feopMaLuy, OTeK,
HNUTMEeHTHbIe abeppannn, Opaxumenns, SKTPOMeNNs, TayMens, ITOTIMMeNNs, 9KTPOAaK-
TUIVS, CUHFAKTUINS, OMUTONAKTVIVS, KIMHONAKTUINS/CXU30MAKTU/INA, TTOMUTAKTU-
s, TPBDKA. Y OOBIKHOBEHHOTO TPUTOHA BBIABJIEHDBL: aHO(TANIbMIS, IPyTVie aHOMA/INN
I71a3, aTaBUCTUUYECKYE >KabepHBIe TyTH, OCeBbIe feopMaLuy, OTeK), IUTMEeHTHbIe abep-
pauuy, 6paxumenus, SKTPOMe/INsI, TAyMenus, SKTPOSAKTIINSA, CUHIAKTUINSA, OJIUTOfaK-
TUINSA, KIVHOJAKTUIVS/CXUSOLAKTUINS, MONULAKTUINS, IPBDKM, HOBOOOPAa3OBaHMUSI.
OtmeueHo, uto y S.keyserlingii, Ipu MCXOJHO HU3KOI YaCTOTE OMTOMEPU3OBAHHBIX
(cuH-, 3KTPO- ¥ ONUIOJAKTWUINM) aBTOIIOAMII Y CErONeTKOB, OTMeYaeTcss pocT (pucy-
HOK, d) TaK/X BapMAaHTOB Y B3POC/IbIX )XMBOTHBIX B IOIY/LALNAX JIECONAPKOBOI 30HbI,
JOCTUTAIOLINIT 3HAUYMMBIX BeTMYVH B 30He MaJI03TaXKHOI 3acTpoiiku (p < 0,05, X2 =5,7)
B CPaBHEHNY C 3aTOPOJHON nomynAnueit. Y L. vulgaris, HapAny ¢ He¥3MeHHbBIM YPOBHEM
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OJIUTOMEPM30BAHHBIX BAPUAHTOB Y CETOIETKOB 1 B3POC/IbIX, OTMEYEH POCT YaCTOTHI I10-
nmuMepusanuit (IOMM- ¥ CXM30AAKTUINY) Y B3POC/IBIX HA TOPOACKOI TEPPUTOPUN, JI0-
CTUTAIOLNIT 3HAYMMBbIX BeruuH B 30He III (p < 0,01, X2 = 8,01) (pucyHoK, 6), 4TO, 1O-
BUJIIMOMY, CBSI3aHO C AaHOMAJIbHOJI pereHepariyeri py CHeprusMe BaKHbIX paKTOpOB
TepaToreHesa — 3arpsi3HEHVsI M TPeMaTOgHOI nHBasuu [9, 10].
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Cymmapaast (1977-2015 rr.) BcTpedaeMocTb (B % OT 4ncia 0cobeil) OMuroMepr30oBaHHbIX BAPMAHTOB
ABTOIIOANI Y ceroieTok (juv.) u B3pocnsix (ad.) ocobeit

S. keyserlingii (a) u monuMepU30BaHHBIX BAPUAHTOB Y CETONIETKOB U B3POCTIbIX ocobeit L. vulgaris (6)
B IrpafneHTe ypbaumsaunuy; I — 30Ha MHOTO9TaXHOIT 3acTporiky, 111 — 30Ha Ma09TaXXHOIT 3aCTPOIKIL,
IV — neconapkosas 3oHa, K — saropognas nomynanus

[ToTeHIMaMbHBIN CIIEKTP OTKJIOHEHMII IpefcTaBuUTenell ceMelicTBa Ranidae mo
YpanbCKOMYy permoHy K HacTOAIIEMY MOMEHTY HacCUMTBHIBAET 26 BapMaHTOB. Y OCTPO-
MOPJOJ JIATYIIKY OTMeUYeHO 22 BapMaHTa, y TpaBsHol — 17, a y o3epHoil — 12 (Tabmu-
na). IIpy aToM Ha POHOBBIX TePPUTOPUAX Y OCTPOMOPHOIL JIATYLIKY aKTYaaU3UPyeTCcs
14 BapmaHTOB, a CIEKTpP, pealM3yeMblll PV MAaKCUMMAajAbHOM YPOBHE aHTPOIOTE€HHOI
TpaHchopMaLuy, cofiep>KuT 18. Y TpaBsHOI nArymKky Ha GpOHOBOI Tepputopun — 6,
peann30BaHHbIN (B 30He MHOTOITaXXHOI 3acTporiku) — 9. [loTeHIIManbHBII CIIEKTP BU-
Ma-BCeNIeHIIa — O3€PHOM JIATYLIKYM — Ha HaCTOALMIT MOMEHT COCTOUT U3 12 BapuaHTOB,
(HOHOBBII — U3 OJHOTO, ¥ PeaNTN30BaHHbI (B 30He MHOTOITa>KHOI 3aCTPONiKM) — 13 12.
OTMedeHbI IeBMaHTHbBIE BAPMAHTBI, ABJIAIOIINECs HOPMOI! Y APYTUX BULOB: Y OCTPOMOP-
JIOVt JIATYLIKY UX JIeBATD, Y TPABAHOM JIATYIIKM — YeThIPe, Y CUOMPCKOTo yrmosyba —
JiBa, Y 03€PHOI JIATYLUIKM — OJVIH, Y CMOMPCKOIL JIATYIIKN — OAMH, Y OOBIKHOBEHHOTO
TPUTOHA — OJVH.

BolAB/IEHbI BapMAHTDI, EPUOAMYECKN NTPOABIAIOUIMECA B BUJE MACCOBBIX aHOMA-
TN, Y OCTPOMOPHO¥ (OMUTOfaKTWINA, AUCCUIALNA MeTaHNHA) ¥ 03epHOI (CMHApOM
HEIO/IBVDKHBIX 3a/JHVX KOHEYHOCTEN!, IMTMEHTHbIE OTK/IOHeHN s, OTKIOHeHus B GOpMH-
POBaHNY ONEPKYIAPHOIL KaMepbl) JIATYIIEK.

Takum 06pa3oM, 9BPUTOIIHBIE U TOTEPAHTHBbIE BUJBI B YCTOBMAX 3HAYMTETbHON
AQHTPOIOTEHHON TpaHCPOpMALMU CPefbl XapaKTePU3YIOTCA CPAaBHUTEIBHO IINMPOKNUM
U crienupUYecKUM CIIeKTPOM aHOMAJINIA, BKIIOYAIOIIMM OIIpefie/IeHHOe Y1C/I0 GOPM, 5B-
JIAIOIIVIXCSA HOPMOW Ui APYTUX BuUoB. [uBepcudukanysa MopdoreHesa npeacTaBisieT
c00071 PYHKIMOHAIBHBII OTK/IMK MOP(OreHeTNIeCKOIl CUCTEMBI ITOMY/IALUMY Ha CUHEP-
TIYecKoe JefiCTBYe TapaMeTPOB Cpefbl (TeoXMMIIecKoro ¢poHa, MOMHOTHI M CTPYKTYPBI
KO9BOJIIOLIMIOHHBIX CUCTEM), IPOGUIMPYIOLMX MOP(OOOINK HOBOIE reHeparui. Ml 1mo-
JlaraeM, 4TO COOTHOIIEHVE CTPYKTYPbl HOTEHIMATbHOTO, (POHOBOTO 11 Peasn30BaHHOTO
CIEKTPOB AaHOMaJINIA CETONIETOK ABJIAETCA OJHUM U3 BaXKHBIX ITaPaMETPOB, KOTOPbIN MO-
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CrexTpsl 4acToT (B % OT 4yycia ocobeit) aHOMa/Imit y ceroeTok cemeiicrsa Ranidae

Bup R. arvalis R.temporaria P. ridibundus
2 5% | 3| i 58| g3 8|28 ¢n
Bapuanrst % - T § bt % MR § I % T BT § I
= Sy |laz| Bz |0z|fz|Bz|9z| &%
Bpaxunedanns 0,048 | 0,1 0,16 0,3 - 0,3 - -
MukpodTranbmus 0,006 | 0,03 - - - - - - -
Maxpodrampmus 0,01 - - - - - - - -
OTcyTcTBME BEK 0,04 - 0,16 0,02 - 0,3 - - -
Hemrver T 12 | 03 | 18 [008 | - | 03 | - - -
Pay>KVHBI
I[e(beKTbI 17183 0,04 0,03 0,25 0,06 0,65 0,3 - 0,08
e o Joss Joas | - [ - [ - |- [ [
Orexn 0,04 - 0,02 0,08 0,7 0,6 0,2 - 0,3
JedexTor
OIEPKY/IAPHOIA 0,2 - 0,02 - - - - - -
KaMepbl
Ocessle frepopmanyn 0,006 | 0,03 0,35 0,06 0,7 0,3 0,06 - 0,08
o Jor Jom [ 07 | - [ - [ -]~
?E}:ﬁ)ﬁ:}‘:’: 035 | 01 | 095 | 02 | - LI | 29 | 19 | 35
Cunppom
HeTOJIBV>KHBIX 0,024 | 0,03 0,07 - - - 0,87 - 1,16
KOHEYHOCTEN
Temumennsa 0,036 0,05 0,2 0,02 - - 0,06 - 0,08
bpaxumennsa 0,1 0,05 0,25 0,08 - - - - -
OKTpoMenus 0,18 0,03 0,2 0,17 0,7 0,3 0,12 - 0,08
Taymennsa - - - 0,02 - - - - -
Tlomumenusa 0,006 - - 0,04 0,8 - - - -
OKTPOJaKTUINA 0,3 0,13 0,3 0,38 0,7 0,6 0,4 - 0,2
CUHIaKTUINIS 0,04 0,03 0,02 0,04 - - - - -
OnuromakTuIns 0,04 - 0,1 0,04 - - 0,06 - 0,08
CXu3omaKTuIns 0,006 - 0,02 0,04 - - 0,12 - 0,16
TonmupakTunms 0,03 - 0,02 - - - - - -
BuyTpenHnue ne(beKTbI - - - 0,02 - 0,3 0,17 - 0,16

JKeT XapaKTepU30BaTh COCTOSIHYE CUCTeMbl MOpQOreHe3a MOMy/ISINIT BUJA C ITO3UIIVIA
€ro afaliTUBHOTO ¥ MHHOBAIIMIOHHOTO TTIOTEHI[NAJIOB.
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