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AHOMAIJINH KJIAJIOK CUBMPCKOI'O VIJIO3YBA (SALAMANDRELLA KEYSERLINGII
DYBOWSKI, 1870) HA YPBAHU3UPOBAHHOI TEPPUTOPUI
A.B.TOPBYHOBA', B. JI. BEPLLIMHUH'?, /1. JI. BEP3WH'
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ANOMALIES OF SIBERIAN SALAMANDER CLUTCHES (SALAMANDRELLA
KEYSERLINGII DYBOWSKI, 1870) IN URBAN AREA
A. V. GORBUNOVA', V. L. VERSHININ"? D. L. BERZIN'
'INSTITUTE OF PLANT & ANIMAL ECOLOGY, RUSSIAN ACADEMY OF SCIENCE, URAL
DIVISION (EKATERINBURG)
2URAL FEDERAL UNIVERSITY (EKATERINBURG)

The article describes the encountered anomalies of Siberian salamander clutches along the
urbanization gradient. The full range of anomalies was noted in the forest-park zone; the percentage of
anomalies is higher in areas with increased anthropogenic load. The possible reasons for the

occurrence of masonry anomalies are discussed.
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BBenenue

Cubupckuii yrinozyd — mpeIcTaBUTeNb XBOCTATHIX aM(uOuii, BHeceHHbIH B KpacHyro KHHTY
CaepmioBckoit  obmactu.  PempoaykTtuBHast — cnenmguka  SBISETCS — B@KHBIM  ACIIEKTOM
JKH3HEACSATEIbHOCTH 3€MHOBOJHBIX, TaK Kak Onarojaps eMmy TIOJACPKHBACTCS YHCICHHOCTH
nonynsnuid. CHIKEHHE IUIOJJOBUTOCTH HA ypOAaHM3MPOBAaHHOW TEPPUTOPUH, KaK M IIOSBICHHE
AQHOMAJIMH, MOXKET CBHIETEIBCTBOBATH O (PM3HOJIOTMYECKUX OTKJIOHCHUSIX B COCTOSHMU TOHAI Yy
JKHUBOTHBIX. HEBO3MOXXHOCTh BOCIPOHM3BOACTBA B TEUEHHE HECKONLKUX JIET MOXET MPHUBECTH K
MCYE3HOBEHHIO TIOMYIIALNH.

JInst OIeHKHM cTaTyca BUJA M IOJTYUYCHHs JaHHBIX O PENPOIYKTHBHbBIC CHEHU(PHUKN CHOUPCKOTO
yrio3yba B 4yepre ExaTepmHOypra M €ro OKpecTHOCTSX HEOOXOAMMO H3yuYCHHE aHOMAJWH KJIaJOK.
[TomyueHHsle JaHHBIE MOTYT OBITH HNPHUMEHHMBI JUIS CO3MAHHS IPOEKTOB IO COXPAHEHHIO JAHHOTO
BHUJIa XBOCTATHIX aM(HOHIi B TOPOJICKON uepTe.

Marepual 1 METO/IbI

B mpenenax ropoxa ExarepunOypra ucciegoBanuch HOMYJSIIMUM CHOMPCKOTO yriao3yba c
pasHBIM YpOBHEM ypOaHM3aIiH, B COOTBETCTBUH ¢ Tunu3anuei B. JI. Bepmmnuna (1980): 111 — 30na
ManodTaxHou 3actpoiiku (Camonernast), IV — necomapkoBast 3ona (Kammnosckwii, Illapramckui,
[lyBakuickwuii, FOro-3amaansiii neconapku), K — 3aropoas momysimusi, HaXOsIiascsi B 23 KM OT T.
ExatepunOypra (PexeBckoii TpakT).

B mepmox WKpoMmeTaHHs BH3yalbHO IOACYUTHIBAJIOCH KOIMYECTBO KIAJOK JKMBOTHBIX B
Ka)XIO0M M3 HMCCIEIYyEeMbIX BOJOEMOB, OLCHHBAJIACH ILUIOJAOBUTOCTh CHOMpCKOro yriodyba. Hamuune
AQHOMAIIMH M KOJIMYECTBO MKPMHOK B KayKIOM LIHype ONpEAesIoch B KaMEpPaIbHBIX YCIOBHSX I10
uudpoBeiM  oTorpadusiM  MPSMBIM  BH3YaJbHBIM METOJOM M IOACYETOM C HCIOJIB30BAHHEM
cnenuanbHo HammcanHoro ckpunra (https:/sites.google.com/view/caviar-by-koya/caviar-counter).
Bceero npoananmupoBano 1217 xiagok cubupckoro yrino3yoa 3a nepuox ¢ 2016 o 2022 rr.

T'mapoxumudeckre aHanu3bl BOJbI OCHOBHBIX HEPECTOBBIX BOJOEMOB ObLIM BBINOJHEHBI B
11a00paTOPHU HH)KEHEPHO-IKOJIOTHYECKNX HCIBITAHUH «AKBaCOIym».

J171st OLIEHKH aCHMMETPHH KIIaJoK OblIa HCIIOIb30BaHa GopMyIa:

X =(1-a/b)*100%,

IJIe @ — 9TO KOJIMYECTBO SUIl B MEHBIIIEM IITHYypE,

b — xonmuectBo stnn B 6onbmiem muype (bacapykun, bopkun, 1984).

Craructnueckas o0pabOTKa JaHHBIX TIPOBEAEHA C  HCIIOIBb30BAaHMEM  IPHUKIAJHOTO
CTaTHCTUYECKOro nakeTa Statistica for Windows.

Pe3yabTaThl U 00CyKIEHHE

B 1ie1oM, BBISABIICHBI ClIEYIONIHE aHOMAITMHU KIIAIOK:

l. KmagKku ¢ JUCHEPrHPOBAHHBIM  BEIICCTBOM  siiiia, Au(dy3HO paBHOMEPHO
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pacnpeenéHHOM B Ipejiesiax Hapy)KHOM resieBOil 000I0UKH;
2. KOaryJMpOBaHHbIC KJIAJIKH — IeJeBble 000JIOUKH SIMIl MATOBbIC, HE HA0YXalOT, PA3BUTHE
OCTaHaBJIUBACTCS;
KJIaJIKH C aHOMAJILHO HU3KHM KOJIMYECTBOM HKPHUHOK (MeHee 20 1mTyK);

KJIaJIKu ¢ 0oJbioi acummerpueii (6osee 30%);

©wokh W

KJIQJIKH C HEPETYJISIPHBIM PACTIPEICICHUEM SIULL B LIHYPE;
6. JemMrMeHTHPOBaHHBIE KIIAJKN ¢ HKpUHKaMu Oeroro neTa (Bepmmans, 2015).
MakcuMaibHas 107151 aHOMAJIBHBIX KIIaJoK (28.95%, n=>55) npuxoaurcs Ha 30Hy MalI03TaXKHON
3acTpoiiky, Oojiee IOABEPKEHHOII aHTPOIIOIeHHON Harpyske. B ieconapkoBoii 30He — 9.66% (n1=926),
B 30He KoHTpoist — 17.1% (n=236). B 10 e Bpems Hambonee pazHoOOpasHbIl criekTp (Bce 6

aHoMaJuii) HaOMoaeTes B JeconapkoBoii 30He ropona (Pucynoxk 1).

Botpeuacmocts anomanxit, %

Pucynox 1 — BerpedaemocTb aHOManuii B rpajiueHTe ypOaHu3aiuu

HambGonee pacmpocTpaHeHbl KIaaKM C BBICOKOW cTemeHbto acummerpun — 3.33% Beeid
BBIOOpKH. MakcuMalbHOE MX KoimuecTBO BcTpewaercs B 30He [II (Oomee 9%). IlosiBnenne Takoro
OTKJIOHEHHs TOBOPUT O MPOUCXOJANINX B OPraHM3ME CaMKM HETaTHBHBIX M3MEHEHHAX, BBI3BAHHBIX
ypOaHn3anueii (TMOBBIICHHBI CTpecC, 3arpsA3HEHHOCTh MECTOOOMTaHMI mosumotaHTamn). OHK
NPUBOJAT K HAapyIICHHIO pabOThl SIMYHMKOB, TaKMM 00pa3oM, OIMH W3 HHUX OKa3bIBAacTCS MEHee
NPOAYKTUBHBIM, 4eM BTOpod. CHMKEHHE TIIOJJOBUTOCTH B TOPOJCKUX TOMYyJSALUAX CBSA3aHO C
HapylUIeHHEM JIHIUAHOTO OOMeHa y CaMOK H3-32 HEraTHBHOTO BIMSHMS ypOanmsamum (Beprmmuumn,
1990).

Taxke TpEACTABISICT HWHTEPEC CIEAYIOIas TEHACHIMS — BCTPEYaEMOCTh  CHIIBHO
ACUMMETPUYHBIX KIAJ0K CHIKACTCS C yBEJIMYEHHEM KoimuecTBa sl B HuX (r=—0.33, n=1132)
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(PucyHok 2).
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Pucynok 2 — Koppensuust cTeneHr acCHMMETPHHI KK C KOJTMYECTBOM SIHIL

W3 obumx npeacTaBieHUi, B MOMYJSIHNA C HOPMAIBHBIM PACIPEICICHUEM ILIOAOBUTOCTH
BBICOKOH acHMMeTpHeil JHOKHEI 00J1aaTh KaK KIaJAKH ¢ MHHHMAJIbHBIM, TaK M C MaKCHMAaJbHBIM
qucioM AuIl. IIpeAronoXnTensHo, y CaMOK C HH3KOH IUIOJIOBUTOCTBIO, B CBA3M C Hamboiee
M3MEHEHHBIM  (DM3MOJIOTHMYECKHM  COCTOSHUEM IOJ  JICHCTBHEM  aHTPOIOTCHHBIX  (paKTOPOB,
BEPOSATHOCTh MOSABJICHUA aCUMMETPUYHBIX KJIAJJOK BBIIIE, YeM Y 0c00eil ¢ BBICOKOH IMIIOJOBUTOCTHIO,
4ybe (PU3MOIOTHYECKOE COCTOSHNUE, MO PsITy IPUYNH, OKa3aJI0Ch MEHEE H3MEHEHHBIM.

Ha BrOpoM MecTe 1o BCTpE4aeMOCTH BBIACISIOTCS KoarynupoBaHHbIe (2.73%), a nmamee —
jucnepruposanHbie Kinaaku (2.35%). KoarynupoBanHsie HOru0Ime KiIaaku BCTPEYAOTCS B BOJOCMAX
¢ BBICOKOI1 kucnoTHOCThIO, pH 3.35-4.0. CHmkeHne ypoBHs BOJBI B HEPECTOBBIX MECTaX MPUBOAUT K
TIOBBIIICHHIO KOHIIEHTPAIUH 3arps3HSIONINX BEIIECTB B BOJAE, YTO NPHUBOIUT K THOEIM KIaJOK.
JlucrieprupoBaHHbIe KJIQAKM TAKKE Yallle BCEro BCTPEYAIOTCS B 30HE MAJIOITAXHOW 3aCTPONKH.
IToBbIlIeHHAs aHTPONOreHHAs Harpy3Ka, 6osbioe komudecTBo TKO BOKpyr HepecTOBBIX BOJOEMOB U
6IM30CTh aBTOJIOPOTH C BBICOKOH 3arpy’KEHHOCTBIO HETATHBHO OTPAKArOTCS HAa OKPYKAOIIEeH cpee n
JIETA0T ee HeOIaronpHATHON UL Pa3BUTHS 36MHOBO/IHBIX.

CHIKEHHE IUIOJOBUTOCTH BBI3BAHO COKPAIICHUEM pe3epBa IIUTAaTCIbHBIX BELICCTB Y
HPOM3BOMUTENCH U HEOOXOAUMOCTBIO JKMBOTHBIX MEPEPACHIPENENATh PECYyPChl MEXIY TEKYIIUM H
MOCIEAYIOIM TToKoseHusIME (Beprmans u ap., 2006). YMmepennoe u ciadoe MUTaHHE JOCTOBEPHO
BBI3BIBACT PEAYKIUIO Macchl sM4HUKOB (Bepmmuuh, 1990). OrmeueHa Tarkke CBS3b MEKIY
KOJIMYECTBOM KJIAJI0K C aHOMaJbHO HU3KMM KOJIMYECTBOM MKPHHOK 1 ypoBHeMm XIIK B HepecTOBBIX

Bozoemax (r=0.35). IloBbImeHHOE 3arpsI3HEHNE OPraHMYECKUMHE BEIIECTBAMH, OKa3bIBAeT BIMSHHE Ha
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(U3MONIOrHIECcKOe COCTOSHHUE CaMOK, B PE3yJIbTaTe Yero OHM, 001aaroT CHUKEHHON TUIOOBUTOCTHIO
110 JIOCTHKCHHH IIOJI0BO3PEIIOCTH.

Knanku ¢ HeperyaspHbIM pacnpe/ieieHHeM UKPUHOK He BCTpedanuch B 3oHe 11, uTo BeposiTHO,
CBSI3aHO C HEOOJBIIOH BEIOOPKOH, B CPABHEHNH C OCTAJBHBEIMU 30HAMH. [IpHYMHBI MOSBICHHS TaHHON
aHOMAJTHH TI0JT BOIPOCOM. B Kitajike MOKeT MPOMCXOANTH Pe30pOIHs HKPHI, KaK B CIIydae ¢ HU3KOI
IUI0A0BUTOCTBI0. CKYy4YEHHOE PACIIONIOKCHUE UKPUHOK B Y3KOM KOHIIC IIHYypa MOXKET B AajbHEeM
KIaCCU(UIIMPOBATECS KaK OT/EIbHAs aHOMAaIUs KIagoK. BeposiTHO, ranepTsl B 3TOM cilydae UMEIOT
HEPaBHOMEPHYIO TOJIIMHY, YTO MPUBOJHUT, MPHU MX pa30yXxaHWH, K HEPETYIAPHOMY pPaclpe/ieTHUIO
SIAIT B KIIAJIKE.

B necomapkoBoii 30He, M3-3a MPUHAUICKHOCTH K TOPOJY, YaCTO MPOUCXOMUT (hparMeHTaIHs
MECTOOOMTAaHHH, YTO OrPAaHWYMBACT TIOMyJSIMI0 M BBI3BIBACT AHOMAIHH, OOYCIIOBICHHBIE
COKpAIllCHHEM TEeHETHYECKOro pa3HooOpa3us — TakuM 00pa3oM, ACTIUTMEHTHPOBAHHBIC KIIAIKH
oOHapy>eHbl TOJBKO B OJHOM M3 JIeCOmapkoB ropona, Ha KammuoBckux paspesax. Hepenxo,
BBUTYNUBIINECS U3 ATbOMHUYECKUX SUIL IMYMHKH, IOCTENIeHHO nmurMeHTupyores (Bender, 1997).

3akiaroueHne

AHOMaIIMM KJIaOK 3€MHOBOAHBIX BO3HHKAIOT II0J] BIMSHHEM KOMIUIEKCa (DaKTOPOB,
BKJIIOYAIONIMX ~ W3MCHEHHS B  (DM3MOJIOTMYECKOM  COCTOSHHHM  PEHPOAYKTHBHOH  CHCTEMBI
MIPOU3BOAUTENCH, HEOMArONPUSsTHBIE THAPOXUMUYECKHE IIOKAa3aTe HEPECTOBBIX BOJOCMOB U
3arpsA3HEHHE MeCT OOWTaHMs, a TAKXKe TeHeTHYecKne 0COOCHHOCTH momyisimii. Takoe Bo3meiicTBre
MOKET IIPUBOANTD K HAPYIICHHUAM Hporiecca GOPMHPOBAHUS KIIaJJ0K U Pa3BUTHUSI JINUYMHOK, YTO B CBOIO
ouepeslb CKa3bIBACTCS HA BBDKMBAEMOCTH IIOTOMCTBA U YCIEHIHOCTH Pa3MHOXEHHs 3EMHOBOJHBIX.
Jlns coxpaHeHHs YCTOHMYMBOCTH HOMYJSLMHA HEOOXOAMMO HM3ydaTh BIMSHHE MAaHHBIX (DAaKTOPOB U
MHHHMH3HPOBATh HX, YJydIlas KauecTBO HEPECTOBBIX BOJOEMOB, BOCCTAHABIMBATH M COXPAHATH
MecTa OOUTaHUS, a TAKKE MOANEPKUBATH TEHETHYECKOE Pa3HOOOPA3NE B MOITYJISIIHAX.

Pabora BhINONHEHAa B paMKax TOCYZAapCTBEHHOrO 3a/iaHusi VIHCTUTYTa SKOJIOrMHM pacTeHUil u
#xnBoTHBIX Y PO PAH, Ne rocperncrpanum remsr 122021000082-0.
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mary.daniloff@gmail.com
TO AN OPPORTUNITY OF EARLY AMPHIBIAN ABNORMALITIES DETECTION DURING
LABORATORY CULTIVATION

M. N. DANILOVA (EKATERINBURG)
The article discusses the use of amphibian larvae cultivation under laboratory conditions to early
dismorphisms detection. It includes a description of the types of abnormalities can be find out at
different stages of larval development, as well as advantages and disadvantages of this approach.

BBenenue

BblsBlicHHE aHOMAINMH CTPOCHMS Yy OKHBOTHBIX — OJHA U3 BaKHEHIINX 3ama4 B
MOP(OTOrHUECKHX HCCIEJOBAHUSX, B TOM 4YHCJIE TEPHETOIOIMYECKHX. 3auacTylo oOHapyKeHue
JIMCMOP(UM BHELIHEr0 CTPOCHHSI — JENO Clydas, KOIrJa HCCIeoBaTeldb 3aMedacT HEeOOBIYHOe
JKUBOTHOE M OTJIABJIMBAET €ro JUIi NalbHeHIIero u3ydeHus. Jlake NP LeICHANPABICHHOM IOUCKE
ocobeil ¢ nedekTaMu CTPOCHHS CYIIECTBYeT PHUCK, YTO APYTHE aHAIOTHYHBIC OOBEKTHI MOTYT
YCKOJIb3HYTh OT BHUMAHHS U CIIEKTP U3y4aeMbIX aHOMAJIUH He Oy/EeT MOIHBIM.

KynbruBamus amdubuii B 1a00paTopuu MOXKET CIyXUTh pasHbIM LensiM. B Tom umcie
coJepyKaHUe LEbIX KIAJOK, U3BATHIX B HPUPOJE, JHOO IONYYCHHBIX OT JIAOOPATOPHBIX JKHBOTHBIX,
MOXET MCIOJB30BaThCsl IS IOTYYCHHS OXHOPOAHBIX OJHOBO3PACTHBIX TPYIN [ JalbHEHIINX
9KCIEPHMEHTOB, HANpPHMEp, TOKCHKoJoruueckux. IloctosHHOe HaOmOAEHHE 33 Pa3BHUBAIOLIMMUCS
JMYUHKAMHM U OKMBOTHBIMH, HPOXOJSIIIUMH MeTaMopdo3, maeT BO3MOXHOCTH 3a(MKCHpOBaTh
HposiBICHHE MOP(OIOrHYECKUX aHOMAIWM, HAauMHAsS C DPAHHUX OJTAlOB OHTOreHesa. Hamwm
HPEUIOKCHUS I10 BBIABICHUIO Je(DEKTOB CTPOCHHS OMHPAIOTCS Ha MPAKTUYCCKUI OIIBIT, MOy YCHHBIH
HpH MIPOBEACHUM UCCIICOBAHUH BIUSHUS HE(TH HA paHHEee pa3BUTHE aMpUOHIL.

MarepuaJ H METObI

Marepuan Obul COOpaH aBTOPOM B HEpuUOA paboThl B JIaOOPATOPUU  SKOJIOTHMYECKOTO
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